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Abstract | The diagnosis and management of male stress urinary incontinence (SUI) is complex. Various 
etiologies exist, with radical prostatectomy being the most common cause in men seeking treatment. SUI in 
this setting is often temporary and resolves within the first postoperative year. Therefore, it is important to 
understand the natural history of male SUI before initiating treatment. Generally, the initial management of 
SUI that persists after 12 months consists of conservative measures, such as pelvic floor muscle exercises. 
Several treatments are available for men whose continence does not improve after pelvic floor muscle 
exercises. In order of increasing complexity they are urethral bulking agents, male slings, and the artificial 
urinary sphincter (AUS). With over 30 years of published data suggesting excellent long-term outcomes, the 
AUS is considered the gold standard treatment of male SUI. Male slings have recently demonstrated efficacy 
for selected patients and are likely to be used more often in the future as experience with these devices grows. 

Sandhu, J. S. Nat. Rev. Urol. 7, 222–228 (2010); doi:10.1038/nrurol.2010.26

Introduction
Male stress urinary incontinence (SUI) is an increasingly 
recognized problem, particularly after treatment for pros-
tate cancer. As recently as a decade ago, the prevalence 

of male urinary incontinence was thought to be 3–11%, 
with isolated SUI accounting for less than 10% of that 
number.1 However, several studies in the last decade have 
demonstrated that urinary incontinence in males is more 
prevalent than previously thought; a survey of 840 male 
veterans in the US revealed a prevalence of 32.3%,2 and a 
cross-sectional and longitudinal population-based study 
in the UK revealed that 14.2% of all men over the age 
of 40 suffered from urinary incontinence over a 1-year 
period.3 The latter study also revealed higher rates for 
older men, with a prevalence of 30.5% in men over the age 
of 80 years. Similarly, an evaluation of cross-sectional data 
from the 2004 Medicare Health Outcomes Study revealed 
that 27.9% of male Medicare beneficiaries reported 
urinary incontinence over a 6-month period.4 A recent 
US population-based study of 1,000 adults aged 18 years 
or over revealed a 5.4% rate of urinary incontinence in 
men, with 26% of these men suffering from isolated SUI.5 
The Urologic Diseases in America Project, using cross-
sectional data from the National Health and Nutrition 
Examination Survey, estimated the prevalence of male 
urinary incontinence in the US to be 17% in 2007.6

As the impact of male SUI is increasingly recognized,6 
treatment options continue to evolve. In this Review, we 
will examine the etiology and impact of male SUI, and 
discuss the conservative and surgical management of this 
common malady.

Etiology
The etiology of male SUI is likely to be related, in part, to 
demographic factors such as advancing age and obesity,6 
but it is also associated with the treatment of prostate dis-
eases. In particular, surgical treatment of benign prostatic 
hyperplasia or prostate cancer is a well-known cause of 
SUI. The rate of SUI after transurethral resection of the 
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Learning objectives
Upon completion of this activity, participants should be able to: 
1 Describe the prevalence of male urinary incontinence and 

stress urinary incontinence (SUI).
2 Identify the etiologic factors for male SUI. 
3 Describe indications for a conservative approach to male SUI.
4 Describe surgical approaches to male SUI.
5 Describe the management of complications associated with 

the artificial urinary sphincter used in male SUI.
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prostate (TURP)—the most frequently performed surgical 
treatment for lower urinary tract symptoms secondary to 
benign prostatic hyperplasia—is thought to be quite low. 
The AUA clinical guideline on management of benign 
prostatic hyperplasia reports an incidence of incontinence 
after TURP of less than 3%.7 A recent study reported rates 
of iatrogenic SUI following TURP to be less than 0.5%.8 
Other endoscopic procedures, including laser ablation 
and transurethral incision of the prostate, result in similar 
low rates of SUI. Radical prostatectomy (RP), on the other 
hand, is associated with much higher rates of urinary 
incontinence. Regardless of approach, RP causes changes 
in urinary function that usually resolve by the end of the 
first postoperative year. It should be noted that SUI is only 
one type of urinary incontinence; urge urinary inconti-
nence and overflow urinary incontinence can sometimes 
be mistaken for SUI. The specific type of incontinence 
can be determined with a detailed history and physi-
cal examination along with uro dynamics testing and  
cystoscopy. Unfortunately, many reports—particularly 
epidemiologic studies—do not differentiate between SUI 
and urinary incontinence in general. 

Proposed risk factors for urinary incontinence after RP 
are: advancing age at the time of RP;6,9,10 neuro vascular 
bundle resection;9–11 the presence of an anastomotic 
stricture;8 high BMI;12 increased prostate volume;13 pre-
vious history of TURP;14 and decreased membranous 
urethral length.15,16 Several surgical maneuvers have been 
proposed to reduce the incidence of postprostatectomy 
urinary incontinence, including bladder neck preserva-
tion, sparing of the seminal vesicles, suspension of the 
urethra, bladder neck intussusception, and mucosal 
eversion of bladder neck.9,14,15,17 Surgeon experience and 
technique also impact on urinary outcomes after RP.18 
The etiology of urinary incontinence can be difficult to 
ascertain because of its multifactorial nature. However, 
treatment can generally be tailored to the patient based 
on straightforward evaluations. Men are generally not 
evaluated unless they actively seek treatment for their 
urinary incontinence, and even then it is usually not until 
at least a year after RP.

Most men suffer from incontinence immediately after 
RP. Recovery of urinary continence usually takes up to 
a year, but can take up to 3 years in a small minority 
of men.19 Up to 95% of patients presenting with post-
prostatectomy incontinence have SUI, as opposed to 
any other type of urinary incontinence.21 Radiotherapy 
for prostate cancer can also cause urinary incontinence, 
but SUI after modern radiotherapy is rare, with a recent 
report claiming a rate of 0.7% in the absence of TURP.22 
One must be cautious in the treatment of bladder outlet 
obstruction after radiotherapy or cryotherapy, as these 
patients are more likely to develop SUI.22,23 Men who 
undergo salvage RP after previous attempts at definitive 
treatment with primary radiotherapy or cryotherapy have 
failed have much higher rates of urinary incontinence,  
reported to be roughly 50%.24,25

Other causes of SUI include pelvic trauma or surgery 
and neurologic or muscular disorders that affect the 
pudendal nerve or the urethral sphincter. Currently, 

Key points

Currently, the most common etiology of male stress urinary incontinence (SUI)  ■
is radical prostatectomy (rP)

The diagnosis of male SUI can be made with a detailed history, physical  ■
examination, and appropriate tests, such as urodynamics and cystoscopy

Most patients will recover urinary continence within 1 year of prostatectomy,  ■
therefore it is very important to understand the natural history of SUI after rP

Pelvic floor muscle exercises can hasten continence immediately after   ■
rP and should be attempted in all men presenting for evaluation of SUI  
after prostatectomy

The artificial urinary sphincter and male slings are efficacious in the treatment  ■
of male SUI

most incontinence surgery for men is performed on 
indivi duals with SUI secondary to RP.26

Burden and impact on quality of life
Many investigators have demonstrated the significant 
burden of male urinary incontinence. A cross-sectional 
survey of 840 men receiving primary care at veteran 
Affairs facilities across the US showed a high prevalence 
of urinary incontinence, with 32.3% of men reporting at 
least one episode over the previous year and 13.8% of men 
reporting weekly episodes of urinary inconti nence.2 This 
study revealed a small, but significant, effect of urinary 
incontinence on emotional health, social relation ships, 
physical activity, and travel. A comprehensive popula-
tion study to evaluate the effect of urinary incontinence 
on the health-related quality of life of Medicare bene-
ficiaries was recently performed using the Medical 
Outcomes Study short form 36.27 This study relied on 
a total of 141,815 completed surveys and showed a high 
prevalence of urinary incontinence of 20.9%. The strik-
ing finding of this study was that all health-related quality 
of life subscores—including ‘physical functioning’, ‘role 
physical’, ‘bodily pain’, ‘general health’, ‘vitality’, ‘social 
functioning’, ‘role emotional’, and ‘mental health’—were 
adversely impacted by urinary incontinence. In addi-
tion, two summary scores (physical and mental) were 
also signifi cantly negatively affected.

The economic burden of male urinary incontinence 
is also significant. The Urologic Diseases in America 
Project estimated total expenditures for the treatment 
of urinary incontinence in male Medicare beneficiaries 
aged 65 years and over to be $39 million dollars in 1998, 
and the individual expense for those suffering with male 
incontinence to be greater than $7,000 per year.6

Management of male SUI
Male SUI is only one of many types of male urinary 
incontinence. It is important to ensure accurate diag-
nosis via a thorough evaluation, because the manage-
ment of SUI is markedly different to that of urge urinary 
incontinence, which is treated pharmacologically. It is 
also important to understand the etiology and natural 
history of male SUI, especially if the cause is an interven-
tion such as RP. In general, the management of male SUI 
consists of both conservative measures, such as pelvic 
floor muscle exercises and injection of urethral bulking 
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agents, and surgical therapies, such as implantation of 
male slings and the artificial urinary sphincter (AUS).

Surgical treatments, endoscopic or open, are not usually 
considered for men with SUI until conservative treat-
ments have failed. In those patients who are incontinent 
after RP, it is prudent to wait at least a year after the opera-
tion before undergoing further surgery, and during this 
time pelvic floor exercises seem to have great benefit.

Conservative management
Conservative management has an important role in the 
treatment of urinary incontinence after RP. In general, 
this includes limiting fluid intake (particularly at night), 
avoiding known bladder irritants (such as caffeine and 
alcohol), and pelvic floor exercises. Although bladder 
training and timed voiding can be efficacious in women, 
particularly in the short term, they have not been shown 
to be useful in men.28,29 

Pelvic floor exercises and behavioral modifications
Pelvic floor exercises, also known as ‘Kegel exercises’ after 
the physician who popularized them, consist of inter-
mittent voluntary contractions of the urethral sphincter 
muscle. The duration and the number of contractions 
performed per day have not been standardized, but most 
experts believe that these exercises should be performed 
multiple times daily for a few months to see any effect. If 
patients are unable to generate a urethral sphincter muscle 
contraction, aides such as biofeedback can be helpful. 
Pelvic floor exercises have been studied in the setting of 
postprostatectomy incontinence and appear to be bene-
ficial at hastening return of continence. A randomized 
controlled trial to evaluate the effect of pelvic floor exer-
cise in men who had undergone RP used urinary conti-
nence (measured by 24 h pad weight) at 3 months after 
surgery as the primary end point.30 In this study, 88% of 
men in the treatment group achieved complete conti-
nence, compared to 56% in the placebo group. At 1 year 
after prostatectomy, the difference between the two groups 
was only 14%. Subsequently, Filocamo et al.31 randomized 
300 consecutive patients who had undergone RP for clini-
cally confined prostate cancer to either a structured pelvic 
floor muscle training program that began before discharge 
and consisted of Kegel exercises, or to the control group, 
who did not receive formal pelvic floor muscle training. 
Incontinence was assessed objectively using the 1 h and 
24 h pad test, and the International Continence Society 
male questionnaire. This trial showed an earlier return 
to continence in the patients on the pelvic floor muscle 
training progam, with 74% of the treated men being dry 
at 3 months, compared to 30% in the untreated group.31 
Although this difference was statistically significant, the 
difference at 1 year (98.7% versus 88.0%) was not. Most 
men regain continence after RP without intervention; 
it appears that pelvic floor exercises can reduce time 
to conti nence, at least in the first postoperative year. 
Although the benefit of pelvic floor muscle exercises 
appears to be limited to the early post operative period, 
it has not been rigidly studied in patients presenting for 
the treatment of inconti nence after RP. As such, a trial of 

pelvic floor exercises appears prudent for all men present-
ing for management of SUI, particularly those men who 
have recently undergone RP. Pelvic floor muscle exercises 
should also be first-line therapy for men suffering from 
SUI secondary to TURP32,33 or radio therapy, although the 
benefit in the latter group is not clearly defined. 

Biofeedback
Biofeedback involves the use of equipment to provide 
auditory or visual feedback to the patient concern-
ing their pelvic floor muscle contractions, in order to 
enable patients to perform these exercises adequately. 
Burgio et al.34 studied the use of preoperative bio-
feedback-assisted behavioral training to decrease post-
prostatectomy incontinence. Using a rectal probe to 
measure the strength of pelvic floor muscle contractions 
and visual feedback, participants were taught pelvic floor 
muscle control. Patients were then given instructions for 
daily pelvic floor muscle exercise, which involved con-
traction of the sphincter muscles for periods of 2–10 s sep-
arated by 2–10 s of relaxation, depending on initial ability. 
The main outcome measurements were duration of  
incontinence as derived from bladder diaries, severity 
of incontinence, impact of incontinence, and pad use. 
The Hopkins Symptom Checklist was used to measure 
psychological distress and the Medical Outcomes Study 
short form 36 was used to assess impact on health-related 
quality of life. The authors concluded that preoperative 
behavioral training could hasten the recovery of urine 
control and decrease the severity of incontinence after 
RP. A similar study performed by wille et al.35 analyzed 
the benefit of early biofeedback after RP compared with 
pelvic floor muscle exercises only; the outcomes mea-
sured included a 20 min pad test and a urine symptom 
questionnaire. This group did not find a difference 
between patients treated with biofeedback versus those 
treated with pelvic floor muscle exercises alone.

Urethral bulking agents
Urethral bulking agents have long been used to treat 
female SUI and have more recently been applied to male 
SUI, particularly after RP. Gluteraldehyde crosslinked 
collagen has been approved by the FDA for the treatment 
of intrinsic sphincter deficiency since 1993. In males 
with postprostatectomy SUI, the technique consists of 
endoscopic injection of collagen in the submucosa over-
lying or just distal to the urethral sphincter, at four sites 
circumferentially, until the urethra coapts. Injection can 
be repeated after 4 weeks. 

Cummings et al.36 reviewed the use of glutaraldehyde 
crosslinked collagen for the therapy of postprostatectomy 
SUI. Preoperative severity of incontinence was measured 
as mild (1–2 pads per day), moderate (3–4 pads per day) 
or severe (more than 4 pads per day or total incontinence). 
Success was based on a scale that rated ‘good’ as the patient 
being completely dry or wearing only an occasional pad, 
‘improved’ as a decrease of leakage by 75% or more by 
patient estimate, and ‘failure’ as no improvement. Men 
were also questioned at follow-up regarding the presence 
of voiding difficulties, retention or irritative symptoms. 
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The authors reported that 58% of patients had a ‘good’ 
or ‘improved’ result at a mean follow-up of 10.3 months. 
Smith et al.37 also reviewed a series of men with post-
prostatectomy SUI who underwent injection of glutar-
aldehyde crosslinked collagen, and stratified patients as 
being ‘totally dry’ if they experienced no incontinence 
or ‘socially continent’ if they used no more than 1 pad 
daily. Their analysis revealed that 8.1% of the men were 
totally dry and 38.7% of the men achieved social conti-
nence after a median of 4 injections.37 In a more recent 
review, westney et al.38 calculated pad usage before and 
after collagen therapy. Maximal response was calculated 
as a percentage, related to the ratio of the number of pads 
at maximum response to the number of pads required at 
presentation. 17% of patients were classified as completely 
dry (using no pads and reporting absolutely no leakage) 
after collagen injection. Published success rates of urethral 
bulking agents are difficult to compare because different 
studies use different numbers of injections and various 
outcome measures, but they range from 17% to 38%.36–38

It should be noted that most authorities do not con-
sider urethral bulking agents as durable treatment for 
male SUI, particularly after prostatectomy. At the most 
recent International Consultation on Incontinence,39 
a consensus meeting of incontinence experts, urethral 
bulking agents were considered as showing only modest 
success rates with low cure rates for male SUI.

surgical management
Surgical management with implantable devices remains 
the mainstay for the correction of male SUI. The most 
common treatments are the artificial urinary sphincter 
(AUS) and a variety of male slings. The AUS was first 
introduced over 30 years ago and has been shown to be 
efficacious in men with any degree of SUI. It is particu-
larly useful in patients with significant or large-volume 
SUI. Male slings have gained popularity because they do 
not require manual manipulation to void, and the current 
generation has been noted to be efficacious in men with 
mild to moderate SUI. Selection criteria to determine 
which patient would be better suited for a particular 
device do not exist yet; in current practice, surgeon and 
patient preference are the main determinants.

Male slings
Urethral compression procedures were introduced in the 
early 1970s when Kaufman published a series of manu-
scripts evaluating three different techniques designed to 
improve continence after prostatectomy.40 His first tech-
nique consisted of detaching the crural bodies from their 
attachment at the ischial tuberosity and reattaching them 
to the contralateral side, making an ‘X’ configuration 
under the bulbar urethra. His second procedure involved 
mobilization of the crural bodies without detaching them 
from the ischial tuberosity, and suturing them together 
under the the bulbar urethra, effectively compressing the 
urethra. Success rates, defined as ‘no leakage’, were 32% 
for the first and 45% for the second procedure. The final 
procedure, a compressive silicone gel implant placed just 
under the bulbar urethra, had a success rate, defined as dry 

without protection, of 63% in 21 men at short-term follow-
up.40 The positive results of these procedures, along with 
the success of the pubovaginal sling for female SUI, led  
to the development of many types of male urethral slings. 

A male sling based on the needle suspension procedures 
used for incontinence in women was introduced in the late 
1990s. This sling consists of three synthetic bolsters that are 
placed under the bulbar urethra and suspended above the  
rectus fascia in the lower abdomen via sutures through  
the retropubic space. Schaeffer et al.41 reviewed their 
results of this bulbourethral sling for post prostatectomy 
SUI in 64 men. Pad usage was measured daily and the 
patients were stratified into ‘dry’, ‘improved’ (greater 
than 50% reduction in pad usage), and ‘wet’ groups. The 
success rate, defined as being completely dry, was 56%.41 
Clemens et al.42 reviewed a series of patients undergoing 
the same procedure and introduced satisfaction rate as 
an outcome measure by asking the patient if they would 
undergo the procedure all over again, and reported a satis-
faction rate of 90.2%. A bone-anchored variant of the male 
sling was reported in 2001.43 To implant this sling, which is  
still used and commercially available, a perineal incision  
is made that exposes the periosteum of the ischio pubic 
rami on both sides, and three bone anchored poly-
propylene sutures are placed approximately 1 cm apart on 
each side. The position of the first, most superior bone 
anchor is important; it should be a few millimeters away 
from the pubic symphysis along the medial surface of the 
ischiopubic ramus. A silicone-coated polyester mesh, 
with or without antibiotic impregnation, is then attached 
to all six sutures. Intraoperative maneuvers including 
retrograde leak point pressure testing or cough testing 
can be performed, although leak point testing remains 
contro versial, because the mechanism of action of the 
male sling is unclear. Most surgeons, however, place  
the mesh so that it is essentially flat across the pelvic outlet, 
in the belief that during valsalva conditions this will limit 
movement of the urethra and therefore diminish inconti-
nence. Initial success with this technique, defined as being 
completely dry or needing a pad only for security without 
any episodes of incontinence, was reported to be 87.5% 
in 14 men followed for a mean of 12 months. Comiter44 
prospectively evaluated 21 men who underwent the bone-
anchored sling surgery, who were stratified according 
to their pad usage as well as their score on the UClA/
RAND Prostate Cancer Index urinary function score. This 
includes 5 questions regarding leakage, frequency, quan-
tity, and bother. In this study, 76% of men demonstrated 
success, defined as the need for no pads, after a mean of 
12 months.44 Although these patients did not use a pad, no 
mention is made of whether they leaked urine. 

In the series reviewed by Ullrich and Comiter,45 22 men 
were evaluated for pad usage, urodynamic parameters, and 
the UClA/RAND Prostate Cancer Index questionnaire 
before and after placement of a bone-anchored male sling. 
Average daily pad usage decreased from 4.6 to 0.74 pads 
and they found no significant change in maximum flow 
rate or detrusor pressure at maximum flow rate. In terms of 
satisfaction, 73% of patients reported little or no problem 
after bone-anchored male sling surgery. Rajpurkar et al.46 
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utilized a similar classification to assess cure in their series 
of 46 patients. They defined patients as ‘cured’ if they were 
dry, ‘improved’ if they were using 1–2 pads per day and 
‘failed’ if they utilized more than 2 pads a day. The authors 
noted a cure rate of 37% and an improved rate of 37%. In 
addition, they reported patient satisfaction rates of 70%.

More recently, Fischer et al.47 evaluated the male 
perineal sling in 62 men and attempted to determine 
preoperative parameters that could predict success. 
Patients completed multiple validated questionnaires 
including the International Prostate Symptom Score, 
UClA/RAND Prostate Cancer Index urinary function 
score, International Consultation on Incontinence short 
form, Incontinence Impact Questionnaire short form, 
Patient Global Impression of Improvement (PGI-I), and 
the Urogenital Distress Index short form. The PGI-I 
measures patient perception of their lower urinary tract 
condition. In this study, using the PGI-I responses ‘very 
much improved’ or ‘much improved’ to define success 
and ‘a little better’, ‘no change’, ‘a little worse’ or ‘much 
worse’ to define failure, the authors reported a success 
rate of 58%. They also found that the patients’ percep-
tion of success, measured by PGI-I, correlated with their 
24 h pad weight and the results of their post operative 
question naires. while there are many measures of 
outcome after anti-incontinence surgery, this study sug-
gests that a global question such as PGI-I, is a reasonable 
way to measure outcomes of male sling surgery.

A transobturator version of the male sling has recently 
been introduced and is currently used extensively in the 
US and Europe.48 This sling is made of polypropylene 
and is placed through a perineal incision and tensioned 
via trocars passed through a transobturator route. 
Initial results with this sling are comparable to initial 
results with the bone-anchored sling. Published success 
rates with male slings of all types range from 38% to 
76% depending on outcome measures used. The most 
common complications are infection (reported at a rate 
of 6% in a recent series47) and temporary urinary reten-
tion.40–47 less common complications include persistent 
urinary retention (3% rate47) and erosion of the sling 
into the urinary tract (2% rate47). Infection or erosion 
requires removal of the sling, during which the surgeon 
might encounter significant fibrosis. For this reason, it is 
important to dissect in close proximity to the sling mat-
erial. Urinary retention can be dealt with by incising the 
sling and thereby allowing volitional voiding again.

Artificial urinary sphincter
Many urologists believe the AUS to be the gold stan-
dard for male SUI. This device was first introduced in 
the mid-1970s,49 and was initially intended to provide 
external control for urinary incontinence, primarily of 
neuro logical origin, in both men and women. The first 
cohort of patients was 59% female. Of the total study 
population, 56% had neurologic incontinence, 24% had 
SUI and 15% had postprostatectomy incontinence. At 
that time, the device consisted of a urethral cuff placed  
at the bladder neck, which was connected to an abdominal 
reservoir via two pumps—one to inflate and one to deflate 

the cuff. The technique has been modified over time, and the  
current AUS consists of a urethral cuff (available in 
multiple sizes), a pressure regulating balloon (available 
in three different pressures), and a single control pump 
that is responsible for deflating the cuff and has an auto-
refill mechanism. The first series of patients treated with 
the AUS had an objective cure rate of 100%, which was 
determined by filling the bladder to capacity with radio-
opaque medium and asking the patient to cough or strain 
while standing in the vertical position, with no leakage 
noted.49 It is unclear how long after surgery this test was 
performed, but ‘clinical success’ over a longer period of 
time revealed no urinary leakage at any time under all 
conditions in 79% of patients.

In the original report by Scott et al.,49 the authors 
described long-term success as ‘no urinary leakage’. 
Subsequently, leach et al.50 introduced the concept of 
pad score as a measure of success after AUS. A pad score 
of 0 signifies that no protection is required, a score of 1 
means that less than two pads are required daily, a score 
of 2 describes the use of 2–4 pads daily and a score of 3 
is given to patients that use more than 4 pads a day. The 
authors reported a decrease in average pad score from 
2.69 to 1.05 in 39 men who underwent AUS placement. 
Haab et al.51 used a standardized questionnaire to evaluate 
the severity of incontinence before and after AUS inser-
tion. Part 1 comprised a functional inquiry into patient 
voiding habits, with questions on frequency, urgency, noc-
turia, urge incontinence, stress incontinence and overall 
satisfaction with the device. Part 2 of the questionnaire 
consisted of two validated and disease-specific quality of 
life instruments: the urogenital distress inventory and the 
incontinence impact questionnaire. The total score pro-
vided a single index of quality of life impact associated 
with urinary incontinence. Montague et al.52 and Gousse 
et al.53 added a patient satisfaction score to their outcome 
measures, and both noted high rates of patient satisfaction 
after AUS insertion. In addition to objective success, the 
reliability of the device has to be taken into consideration 
too. Overall complication rates and AUS durability have 
been reported in multiple contemporary large series.54–58 
Published success rates, generally reported as ‘socially 
continent rates’ of up to one pad per day, range from 58% 
to 88%.49,51,52–58 Many modifications have been made to 
the original device, the most important of which is the 
introduction of a narrow backing to the cuff, which results 
in significantly better outcomes.55 The most likely reason 
for this improvement is the even distribution of fluid 
within the cuff in contact with the urethra, which subse-
quently decreases rates of urethral erosion and atrophy. 
Nonmechanical reasons for failure decreased from 17% to 
9% after introduction of the narrow backed device.55

Common complications of an AUS include infection, 
erosion, and device malfunction. In a recent large series,58 
the infection rate was 5.5% at a median of 3.7 months 
after surgery, and erosion rate was 6.0% at a median of 
19.8 months after surgery. Device malfunction occurred 
in 6% of patients at a median of 68.1 months after surgery. 
Following the development of an antibiotic-coated ure-
thral cuff in 2007, infection rates might be expected to 
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decrease. A common cause for erosion is urethral instru-
mentation, including catheterization. It is prudent to 
counsel patients regarding this etiology and if possible 
they should wear identification notifying medical profes-
sionals that they have an AUS implanted. In the setting 
of an infection, the entire device should be removed, 
and most surgeons wait 3–6 months before implanting 
another AUS. In the setting of erosion, the entire device 
usually needs to be removed and a urethral catheter 
should be left indwelling for about 3 weeks to allow the 
urethra to heal. In the setting of mechanical failure or 
recurrent incontinence owing to urethral atrophy, the 
device or malfunctioning components can be replaced.

The standard operating technique for AUS insertion in 
men consists of placing a urethral cuff, measured to size, 
around the bulbar urethra through a perineal incision. 
A second incision in the lower abdomen allows access 
to the rectus fascia, below which the pressure-regulating 
balloon is placed. A control pump is then routed to the 
scrotum through the abdominal incision. The tubing 
from the urethral cuff is directed into the abdominal inci-
sion and all tubes are connected in an airtight manner. 
Changes in surgical technique have been introduced over 
the years, including the transverse scrotal approach, the 
trans corporal approach, and tandem cuff placement. 
The transverse scrotal approach is an attempt to simplify 
surgery by allowing the entire operation to be performed 
through a high penoscrotal incision. However, there are 
concerns about the efficacy of this technique compared to 
the standard perineal approach.59 The tandem cuff is used 
typically in patients that have recurrent incontinence after 
a single cuff procedure has been performed, or occasion-
ally as primary treatment for patients with severe urinary 
incontinence.60 The transcorporal approach is used pri-
marily in patients who have had an eroded AUS in the 
past and are not concerned about erectile function.61 It 
should be noted that results for the AUS are similar in 
men who have undergone RP or radiation therapy, or 
have other etiologies.62,63 The AUS has also been used in 
patients with recurrent incontinence after the placement 
of a male sling with reasonable results.64 In this case the 
sling can be left in place or removed if feasible.

other therapy
Several other procedures have been introduced recently 
for the correction of SUI after RP. An adjustable conti-
nence procedure is currently under investigation in the 

US, which involves implanting two balloons under the 
bulbar urethra and filling them with a set amount of 
fluid.65 Compression can then be adjusted by the removal 
or addition of fluid. Most other emerging techniques are 
modifications of the male sling. 

Autologous stem cells have shown promise in many 
animal studies. However, the ideal tissue to use for the 
generation and harvest of stem cells, the best approach for 
injecting stem cells into the urinary sphincter, and their 
long-term efficacy remain under study.66

Conclusions
Male SUI is a complex problem with a host of treatments. 
The etiology and natural history of urinary function are 
important considerations when selecting treatment for 
men with SUI. various algorithms have been used in the 
treatment of male SUI, and some authorities advocate a 
graded approach, starting with conservative management, 
followed sequentially by urethral bulking agents, male 
sling, and AUS until satisfactory continence is achieved. 
However, with the recognition of adverse risk factors  
for various therapies (for example, large-volume SUI for  
male slings, history of radiation therapy for urethral 
bulking agents), targeted approaches are now the norm. 
The initial management of male SUI consists of conser-
vative measures, in particular a program of pelvic floor 
muscle exercises. If these do not resolve SUI, it can be 
treated satisfactorily with contemporary male slings and 
the AUS. Although the AUS is the current gold standard 
for treatment of male SUI, increased adoption of male 
slings and satisfactory published outcome data regarding 
these devices will ensure that they continue to gain in 
popularity. Stem cell therapy to regenerate the urethral 
sphincter musculature or newer devices will continue to 
be evaluated and might be used in the future.
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