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SUMMARY

Background: Stress incontinence in men is a rare, usually
iatrogenic condition. Its prevalence can be expected to
rise in the future because of the increasingly common
performance of radical prostatectomy. Most men who
have undergone prostatectomy experience a transient
disturbance of urinary continence. Such disturbances are
only rarely due to structural damage to the sphincter
apparatus and therefore have a good prognosis for
spontaneous recovery.

Method: Selective literature review.

Results: Pelvic floor training and/or pharmacotherapy can be
used for more rapid restoration of subjectively satisfactory
urinary continence. If the sphincter is intact, continence
can also be regained in the early postoperative period
through the submucosal injection of bulking agents.
Incontinent patients whose urinary sphincter is dys-
functional because of denervation or direct injury to
striated muscle can now be treated with a variety of
surgical techniques. The implantation of an artificial
sphincter is the gold standard of therapy. Properly
selected and informed patients can also be treated with
minimally invasive procedures, such as the creation of

a male suburethral sling, although the experience with
such procedures to date has not been extensive.

Conclusion: Post-prostatectomy incontinence has a good
prognosis and should thus be treated conservatively at
first. If it nonetheless persists, surgical treatment is
indicated for patients who choose it after being fully
informed about their options.
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he most common cause of stress incontinence in

men is iatrogenically or traumatically induced
insufficiency of the external urethral sphincter (el).
The rate of incontinence after radical prostatectomy, as
reported in the literature, ranges from just below 1% to
90% (1-3). This very wide divergence of reported
incontinence rates can be traced to differences in oper-
ative technique as well as to divergent definitions of
incontinence. Prostate surgery has undergone major
technical refinements in recent years. The nerves can be
preserved more often today than in the past, because the
relevant anatomy is better understood. Definitions of
“continence” range from total dryness to the use of
multiple incontinence pads per day. A further important
aspect is the time point at which continence is assessed.
Nearly all patients experience transient stress inconti-
nence of the first or second degree. The problem is
usually due, at first, to irritative symptoms and the urge
incontinence associated with them; this is combined
with weakness of the remaining external sphincter
muscle, which faces a more difficult task than in the
physiological situation, as structures adjacent to it that
normally provide additional resistance have been surgi-
cally removed. In general, there is a good prognosis for
the return of continence within one year after surgery
(Figure 1) (4, 5).

Stress incontinence markedly impairs the quality of
life of the affected men, who regard the need to wear
incontinence pads as even more bothersome than post-
operative erectile dysfunction (6). As the population as
a whole ages, pelvic surgery will become more com-
mon and we will be confronted with the problem of
postoperative stress incontinence in ever greater
numbers of men, despite improvements in surgical and
radiotherapeutic technique. The current prevalence of
stress incontinence in men is below 1% (7).

The desire for social continence is strong, and many
different therapeutic innovations have been designed for
this purpose. Social continence is defined as the ability
of the patient to participate in his normal social activities
without limitation. This usually corresponds to the use of
no more than one incontinence pad per day.

We here present the treatment options for stress
incontinence in men and discuss them critically. This
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article is based on a selective search for relevant litera-
ture in the database of the U. S. National Library of
Medicine. We performed a general search for the terms
“male stress incontinence” and “post-prostatectomy
incontinence,” as well as specific searches for each of
the individual therapeutic and surgical techniques
under discussion. Prospective randomized studies are
lacking for many of them, and thus the overall state of
the evidence is weak.

Pathogenesis and diagnostic evaluation
Continence after prostatectomy depends on pre-, intra-,
and postoperative factors. The preoperative factors
include the patient’s age and continence status before
surgery. Intraoperatively, nerve preservation, the
surgeon’s experience, and preservation of the neck of
the bladder all play an important role. Postoperatively,
good patient compliance can be helpful; the pelvic floor
can also undergo postoperative changes (sinking) (8).

The most important step in the treatment of stress
incontinence in men is active discussion of the sub-
ject—still sometimes wrongly regarded as taboo—be-
tween the physician and the patient. Men who have
undergone pelvic surgery should be directly asked by
their doctors about their continence situation. Thus, the
initial diagnostic step is history-taking, including a
medication history and any associated illnesses. Next, a
physical examination is performed, including both a
digital rectal examination and a directed neurological
examination of the sacral region. Ultrasonography for
the measurement of residual urine volume, urinalysis, a
PAD test, a voiding diary, and an incontinence ques-
tionnaire all yield useful supplementary information
(e.g., the Incontinence Questionnaire—Short Form,
ICIQ-SF). After this basic diagnostic evaluation, some
form of conservative therapy can be initiated, such as
pelvic floor training, biofeedback, electrostimulation,
or pharmacotherapy. If these measures are ineffective,
further diagnostic assessment with cystoscopy, urody-
namic testing, and (in some cases) radiological studies
is performed, after which surgical treatment options
may have to be considered. These range from mini-
mally invasive techniques, such as the paraurethral
injection of bulking agents, to sling plasties and to the
implantation of artificial sphincter systems (Figure 2)
(e2).

Conservative treatment

Pelvic floor training, biofeedback, electrostimulation, magnetic
field stimulation

The initial option in the treatment of post-surgical
stress incontinence is pelvic floor training, which is
sometimes combined with biofeedback. Two Cochrane
meta-analyses from the years 2004 and 2007 involved a
tabulation of results from 6 and 10 randomized studies,
respectively, and yielded the finding that continence
improved more rapidly in patients who underwent
pelvic floor training than in control patients. This
difference, however, was no longer significant 6 to 12
months after surgery (Table 1) (9, 10). The main role of
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CASE ILLUSTRATION

per hour.

A 52-year-old man presented with recurrent stress incontinence twelve months
after radical prostatectomy for localized prostatic carcinoma. He had suffered
from stress incontinence after surgery and had undergone a transobturator sling
plasty to treat it, with very good initial results. Later on in his postoperative
course, a penile prosthesis was implanted to treat erectile dysfunction. From then
onward, he noted increased involuntary loss of urine, particularly when the pros-
thesis was activated. To investigate this problem, A PAD test was performed and
revealed 36 mL of urine loss per hour. Cystoscopy revealed a normal-appearing
bladder, with a morphologically intact sphincter apparatus. A urodynamic study
revealed a bladder capacity of 450 mL and no autonomous detrusor contractions.
Provocation by coughing induced urinary dribbling, and the outlet resistance was
diminished. On the basis of these findings, a neurogenic disturbance of the
sphincter apparatus was diagnosed. Improved continence had been achieved, at
first, by repositioning the bladder neck with the sling plasty; later, however, the
bladder neck and the sling plasty were displaced caudally each time the cylinders
of the implanted penile prosthesis were inflated, resulting in recurrent inconti-
nence. This new problem was treated with the implantation of an artificial
sphincter. Thereafter, the patient needed to use only one small incontinence pad
per day. He said that he was losing only negligible amounts of urine, even when
the penile prosthesis was activated. A PAD test revealed 1 to 2 mL of urine loss

Incontinence (%)
75

== Rad. prostatectomy
== TURP

0 5 10 15
Months after surgery

pelvic floor training is thus to shorten the period of
incontinence that normally ends in any case when the
condition takes its usual, favorable spontaneous course.

Electrical and magnetic field stimulation are two
further options for physical therapy. In a three-armed
study comparing pelvic floor training with electrical
and magnetic field stimulation, the loss of urine was
initially comparable in all three groups (more than 650
g per 24 hours in each). At 4 weeks, however, the mag-
netic and electrical stimulation groups were found to
have a significantly smaller loss of urine than the pelvic
floor training group (72 and 83 g/ 24 h, respectively,
compared to 175 g/24 h). At 6 months, the three groups
no longer differed from one another, with the daily loss
of urine being less than 10 g in all three (11).

The spontaneous
course of urinary
incontinence after
prostatic surgery
(from von Kampen
et al. [9]).

TURP, transurethral
resection of the
prostate;

rad., radical




MEDICINE

Primary
management

Special
management

Clinical examination:
* History
* Physical examination
(including rectal and neurological examinations)
* Residual urine measurement, urinalysis, and PAD test
* Incontinence questionnaire (e.g., ICIQ-SF)

v v v

Mixed Urge
incontinence

¢

Stress _
incontinence incontinence

Cystoscopy, urodynamic studies

v

Sphincter incompetence

A diagnostic and therapeutic algorithm for the management of stress incontinence after rad-
ical prostatectomy (modified from the 2009 EAU guideline [e2]); ICIQ-SF, Incontinence Ques-

tionnaire—Short Form

Comparison of two Cochrane meta-analyses*!

Author Number of Treatment Outcome
studies

Moore et al. 2007
(10)

Hunter et al. 2004 Pelvic floor training No significant
9) Biofeedback difference at
Electrostimulation 6 or 12 months

Control group

‘10

" These meta-analyses showed no significant advantage of conservative (non-surgical) treatment over the

spontaneous course of the condition at 6 or 12 months

Pharmacotherapy

Many published case series concern the pharmacologi-
cal treatment of stress incontinence in men. Table 2
provides an overview of the medications that have been
tried. Even in the series with good results, the level of
evidence is poor. The serotonin and noradrenaline reup-
take inhibitor duloxetine is a new treatment option. It
improves continence through relaxation of the detrusor
muscle and simultaneous contraction of urethral
smooth muscle, as well as increased tone in the striated
muscle of the sphincter, which is mediated by Onuf’s
nucleus in the sacral segments of the spinal cord. In a
randomized study of 112 men who had undergone
radical prostatectomy, the patients who were taking

duloxetine had significantly better continence-related
life quality parameters in the first 16 weeks than the pa-
tients in the control group (12). This drug, however, has
not been approved for the treatment of stress inconti-
nence in men, and is thus an off-label application at
present. The patient must be informed of this fact, and
the conversation should be documented in the patient’s
chart, before any treatment with duloxetine is begun.

Surgical treatment

If primary conservative therapy fails and the findings of
a further diagnostic evaluation warrant surgery, a
variety of surgical procedures are available to treat
postoperative stress incontinence.

Paraurethral injection therapy—sphincter injection
therapy—bulking agents

For over 40 years, submucosal injections of many
different substances have been tried as a means of
adapting the urethral mucosa so that it can support the
sphincter apparatus, with resulting urinary continence.
A variety of biodegradable and non-biodegradable sub-
stances are in use. The most commonly used substances
today are polydimethylsiloxane and dextranomer-
hyaluronic acid copolymer. Many studies have shown
that the injection of bulking agents improves conti-
nence by at least one degree in a large percentage of pa-
tients (up to 97%). It must be noted, however, that most
of these studies were small, nonrandomized case series,
and thus the overall level of evidence is low. Table 3
provides an overview of the relevant publications.

In our own case series of bulking with polydimethyl-
siloxane, improvement was obtained by 93% of men
with first- or second-degree incontinence, but only 59%
of men with third-degree incontinence. The timing of
treatment also seems to be critical. Patients who are
treated early with sphincter injection therapy (in order,
one might say, to hasten the slow spontaneous improve-
ment that would occur without it) apparently benefit the
most from it, while those who have been incontinent
for more than one year are less likely to respond to
treatment (13). Loss of the therapeutic effect is another
problem: A repeated intervention is often needed, yet
reinjection of the substance can induce an inflamma-
tory reaction leading to scarring of the submucosal
vascular plexus and thus to an impairment of urethral
elasticity and of the passive function of the closure
apparatus. The final result may be a “frozen urethra,”
which can make further treatment even more difficult
(3). Injections of bulking agents cause no additional
difficulties for the subsequent performance of allo-
plastic sphincter implantation, as long as the injections
are performed for proper indications and with correct
technique, i.e., under direct vision and exclusively in
the area of the sphincter (14).

Paraurethral balloon compression

The system consists of a balloon connected by a tube
12 cm to 14 c¢cm in length to an injection port through
which the degree of balloon inflation can be adjusted. It
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Overview of clinical trials of pharmacotherapy for stress incontinence in men.

Alpha agonists

Ephedrine 20 Case series 27138 (71.1%) no incontinence or drops only Diokno et al. (€3)
(+18 women)

Midodrine 5 Case series 5/5 (100%) improvement Nito et al. (e4)

Beta agonists

Glenbuterol 14 Cohort study | 9/ 14 (64.3%) reduced use of incontinence pads Noguchi et al. (e5)

Glenbuterol 72 Case series 55 /72 (76.3%) fully continent Zozikov et al. (e6)

Serotonin- and noradrenaline-reuptake inhibitors

Imipramine 5 Case series 3/5 (60%) improvement or cure Reid et al. (e7)

Duloxetine 20 Case series 7118 (38.9%)* reduced use of incontinence pads Schlenker et al. (€8)

Duloxetine 18 Case series 46.7% less loss of urine (from 124 to 58 g by PAD test) Zahariou et al. (€9)

Duloxetine 112 Randomized | 39/50 (78%) (treatment arm) vs. 27 / 52 (51.9%) Filocamo et al. (12)

trial (placebo arm)*

Reduced use of incontinence pads at 16 weeks

* significant differences

Overview of paraurethral injection therapy for urethral bulking in the treatment of stress incontinence in men

T

Polydimethyl-siloxane Case series | 34 /50 (68%) improvement after the 1st injection, Kylmala et al. (¢10)
42 150 (84%) after the 2nd injection

Polydimethyl-siloxane | 23 | Randomized | 8/10 (80%) improvement of 1st- or 2nd-degree incontinence, | Imamoglu et al. (e11)
trial 3113 (23%) improvement of 3rd-degree incontinence at 48
months

Polydimethyl-siloxane | 44 | Case series | 14/15 (93%) improvement of 1st- or 2nd degree incontinence, | Schneider et al. (13)
17129 (59%) improvement of 3rd-degree incontinence at 26
months

Dextranomer-hyalu- 72 | Caseseries | 70/72(97%) improvement at 4-8 weeks Alloussi et al. (e12)
ronic acid copolymer

The underlying principle of sling plasty in
the male patient: passive, semi-
circumferential urethral compression
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The AMS 800 artificial sphincter consists of
1. A pump to empty the cuff and permit

2. A pressure-regulating balloon for the
transmission of a defined pressure

3. A cuff for urethral compression

TABLE 4

Overview of sling and balloon compression systems for the surgical treatment of stress incontinence in men

Type of compression Study type Outcome Author
system

Balloon Case series 105 /117 (90%) improvement, Hubner et al. (€13)
32/117 (27 49%) revisions at 13 months
62 | Case series 36/ 62 (59%) improvement, 19/ 62 (30,6%) revisions Lebret et al. (e14)
Autologous fascial 20 | Case series Use of incontinence pads reduced from 7.8 to 1.5 per day Thiiroff et al. (€16)
sling
Sling attached to bone | 16 | Case series 14116 (88%) continent at 12.2 months, Madjar et al. (e17)

no complications or non-responders

50 | Case series

38/50 (76%) improvement, 12 / 50 (24%) non-responders

Fassi-Fehri et al. (e18)

Adjustable sling 51 | Case series

43 /51 (84,3%) improvement,
8 /51 (15,7%) non-responders at 32 months

Sousa et al. (e19)

48 | Case series

35148 (73%) cure rate,
no major complications at 7.5 months

Romano et al. (€20)

Trans-obturator sling | 20 | Case series

17120 (85%) improvement, no major complications

De Leval et al. (€21)

20 | Case series

14120 (70%) improvement

Rheder et al. (e22)

67 | Case series

60/ 67 (90%) improvement

Gozzi et al. (€23)

Figure 4:
three components:

micturition

to the cuff

is implanted through a perineal incision under x-ray
guidance. One balloon is positioned on either side of
the bladder neck, and 1 mL of contrast solution is
instilled into each. The two ports are placed under the
skin of the scrotum. Once the system has healed into
place, the balloons are filled in small increments
through their respective ports, until satisfactory conti-
nence is achieved. In two case series, continence
improved in 59% and 90% of patients, but the revision
rates were high: 27.4% and 30.6% (el13, e14). Serious
complications of paraurethral balloon implantation,
including rectal perforation, have also been described
(e15).

Suburethral slings (“male slings”)

The first publication on sling plasty as a treatment of
urinary incontinence in men appeared at the beginning
of the 20th century. The method is based on the

principle of passive, semi-circumferential urethral
compression. This does not impair perfusion of the dor-
sal portion of the urethra and thus carries a lower risk of
urethral atrophy than artificial sphincter implantation
(Figure 3) (15). Many modifications of the method
have been described, involving the use of different
materials for the spring as well as various different
surgical approaches, positions for the sling, and
methods for placing and anchoring it. Among the many
sling systems available, we have selected a few for
brief discussion in the following paragraphs.

Autologous fascial strips

Thiroff et al. successfully used an autologous fascial
sling, passed around the bulbous urethra and anchored
to the rectus fascia, in 20 patients (el6). The average
daily use of incontinence pads was reduced from 7.8 to
1.5. The drawback with this technically demanding
operation is that it requires precise setting of the sling
tension so that the patient can achieve adequate
continence without overcorrection (4).

Sling systems anchored to bone

In systems of this type, a silicon-coated prolene mesh is
anchored to the pubic bone with six bone screws in
such a way that it passes around the bulbous urethra,
raising the urethral resistance by 60 cm H,0. Com-
pressing the urethra in this way improves continence.

Adjustable sling systems

In these systems, a prolene sling is connected to a
so-called variotensor device that lies superficial to the
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rectus fascia. The sling tension can be adjusted after-
ward with a screw mechanism.

Trans-obtuator suburethral bands
Just as in the treatment of incontinence in women, a
prolene sling can be pulled through the obturator
foramen to correct post-surgical pelvic floor sinking in
men. The system is passed around the bulbous urethra,
and its two ends are pulled up. The pelvic floor is
thereby elevated without tension and the urethra is re-
stored to its normal position, with improved continence
as the result. This mechanism is a unique feature of
trans-obturator bands among all types of sling systems.
A number of case series of balloon compression and
sling plasties are presented in Table 4. In summary,
these minimally invasive surgical methods yield satis-
factory rates of continence for mildly or moderately
incontinent patients, with a low rate of complications.
Their advantage over an artificial sphincter lies in the
ease of implantation. Nonetheless, the currently avail-
able data do not permit any definitive judgment on
these promising techniques.

Artificial urethral sphincter

The artificial sphincter is the gold standard in the treat-
ment of stress incontinence in men. No other method
achieves comparable continence rates in patients with
post-prostatectomy incontinence (8). The concept of
treatment is to mimic the natural function of the
sphincter muscle with circumferential compression of
the bladder outlet. The first artificial sphincter system
was implanted in 1972 by Scott, Bradley, and Timm
(16). Their system has since undergone many modifica-
tions, leading up to the model that is currently used
(Figure 4). Other systems exist as well, such as that of
Craggs (17), which includes a second pressure balloon
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that raises the pressure in the system when the intra-
abdominal pressure rises. Unlike all other methods,
which exert a steady, continuous pressure, the hydraulic
sphincter exerts a variable degree of resistance to
urinary outflow.

The cuff is placed around the bulbous urethra to treat
post-prostatectomy incontinence, or at the neck of the
bladder to treat incontinence after transurethral resec-
tion of the prostate (TURP). The pressure-regulating
balloon is best implanted intraperitoneally to enable
optimal transmission of the abdominal pressure. Alter-
natively, it can be placed in the cavity of Retzius (retro-
pubic space), as some surgeons prefer to do because of
the shorter operating time. The pump mechanism and
the control unit are placed in the scrotum.

The patient must be adequately informed before
surgery in order for the implantation and use of a
hydraulic sphincter to succeed. The patient will need to
muster a certain degree of manual dexterity and mental
compliance to be able to use the system independently
after surgery. Contraindications include poor tissue
quality at the site of the prospective implant, infection,
subvesical obstruction with residual urine volume,
detrusor hyperactivity, and a bladder capacity of less
than 200 mL.

The observed functional outcome is an improvement
of continence, with the use of no more than one inconti-
nence pad per day, in 75% to 90% of patients under-
going the procedure (18-20). There are, however, a
number of potential complications. Artificial sphincters
are fraught with a considerable risk of infection. One
reason for this is the site of implantation (next to the
urethra), another is the large volume of foreign material
that has to be implanted. Reported infection rates in the
literature range from 1.8% to 10% (21, 22).
Furthermore, circumferential pressure on the urethra

Continence state and complications after the implantation of an artificial Evidence levels and recommendation grades for
sphincter system different methods of treatment
Perez et al. (19) 75 | Case series 56/ 75 (75%) max. 1 incontinence
pad Pelvic floor training 2 B
Fleshner et al. (18) 30 | Case series 26 /30 (87%) max. 1 incontinence Duloxetine 3-4 C
pad Paraurethral injection 3 B
Trigo-Rocha et al. (20) | 40 | Prospective 36 /40 (90%) max. 1 incontinence Si 3
trial pad, 8 /40 (20%) revisions at 53 Ing systems B
months Artificial sphincter 1 A
Montague etal. (21) | 166| Caseseries | Up to 10% infection of the system systems
by 41 months
" modified from B tal. (8
Elliott et al. (24) 400 | Case series 1-3% urethral erosion at 68.8 modifed from Baer et a. ¢
months
Litwiller et al. (23) 65 | Case series 3-9% urethral atrophy at 23.4
months
Leoetal. (25) 144 | Case series 12/ 144 (8%) system defects by 28
months
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causes tissue atrophy in the long term, and this can
actually worsen stress incontinence to an extent that
necessitates reoperation. A need for revision owing to
this intrinsic drawback of the system arises in as many
as 9% of all patients so treated (23). Urethral erosion by
the cuff, when it arises, is a serious complication that
usually necessitates total removal of the system; its fre-
quency, which partly depends on the surgeon’s experi-
ence with the system, has been reported at 1% to 8.1%
(22, 24). The hydraulic sphincter, a mechanical system
with three components, is subject to continual wear and
tear. In a recent study, Kim et al. (22) documented a
23.4% rate of system defects, although rates in the
older literature were approximately 8% (25). System
defects are thus the reason for about half of all revision
procedures for artificial sphincter systems.

Despite these rather high rates of complications and
reinterventions, the subjective rate of satisfaction is
85% to 95% among patients with artificial sphincters
for the treatment of incontinence after radical prostatec-
tomy (19). The relevant studies are summarized in
Table 5.

Overview

Pelvic floor training should always be used as primary
treatment, with or without biofeedback. Even though
this form of therapy does not yield a higher long-term
success rate than the spontaneous course of the condi-
tion, it does shorten the period of time in which the
patient is incontinent. Pharmacotherapy is currently a
matter of great interest, but no general recommendation
can be made yet on the basis of the available data. The
same can be said of paraurethral injection therapy,
which can sometimes shorten the postoperative period
of incontinence but does not alter the long-term prog-
nosis. Some of the current surgical treatments, includ-
ing balloon compression and sling plasties, have shown
promising results. The artificial sphincter remains the
gold standard of treatment for intractable stress inconti-
nence in men, despite its rather high complication rate
and the availability of newer, less invasive techniques.
Table 6 contains a summary of the evidence levels and
recommendation grades of each of the treatments
discussed in this article.
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