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INTRODUCTION

Summary

The incidence of male stress urinary incontinence (Ul) ranges from 4.81 to 32.17% and
usually increases with age. Ul can be a consequence of surgical treatment of benign pros-
tate hyperplasia (BPH) and/or prostate cancer (PCa). The American Medical System type
800 (AMS800) has been the most common and, until recently, the only artificial urinary
sphincter (AUS) available for Ul surgical treatment. Due to differences in Ul grades and
a considerable number of complications as well as costs associated with AUS implanta-
tion, several new devices for Ul treatment have been introduced in the recent years. These
devices offer novel technological solutions, which in theory should provide at least similar
functional outcomes and lower complications associated with the classical AMS sphincter.
The study provides a review of new devices for male stress Ul treatment.

Streszczenie

Czesto$¢ wystepowania nietrzymania moczu (ang. urinary incontinence — Ul) wérod
mezczyzn wynosi od 4,81 do 32,17% i wzrasta wraz z wiekiem. Ul moze by¢ nastepstwem
leczenia chirurgicznego mezczyzn dotknigtych tagodnym rozrostem gruczotu krokowe-
go (ang. benign prostate hyperplasia — BPH) i/lub rakiem gruczotu krokowego (ang. pro-
state cancer — PCa). Najcze$ciej stosowanym i do niedawna jedynym sposobem leczenia
nietrzymania moczu u mezczyzn byta implantacja sztucznego zwieracza cewki moczo-
wej (ang. artificial urinary sphincter — AUS) typu AMS 800 (American Medical System).
Ze wzgledu na réznice w stopniu nasilenia nietrzymania moczu, niematg liczbe powiktan
oraz koszty zwigzane ze wszczepieniem AUS, w ostatnich latach powstato szereg nowych
urzadzen dedykowanych chorym dotknietym Ul. Konstrukcje te posiadaja nowe rozwia-
zania technologiczne, ktére powinny zapewni¢ co najmniej podobne wyniki czynnoscio-
we i doprowadzi¢ do zmniejszenia liczby powiktan towarzyszacych wszczepieniu AUS.
W opracowaniu przedstawiono przeglad nowych urzadzen stosowanych w leczeniu mez-
czyzn chorych na wysitkowe nietrzymanie moczu.

enucleation of adenoma (OEA), a low-grade urinary in-

Male urinary incontinence (Ul) is a rare condition.
Depending on the characteristics of patients, the inci-
dence of male stress urinary incontinence ranges from
4.811032.17% (1) and usually increases with age (2, 3).

Ul can be a consequence of surgical treatment of
benign prostate hyperplasia (BPH). In patients treated
with transurethral resection of the prostate (TURP),
transurethral incision of the prostate (TUIP) or open
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continence or total urinary incontinence develop in 2.2
and 1%, 1.8 and 0.1% as well as 1.9 and 0.5% of cases,
respectively (4).

Patients treated with radical prostatectomy (RP) due
to prostate cancer (PCa) develop Ul more frequently.
The incidence of Ul after RP, irrespective of the tech-
nique adopted (open, laparoscopic or robotic), is
similar and ranges from 1 to 40%, but discrepancies
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between subsequent series result from differences in
defining Ul and the length of the follow-up (5-7).

If a PCa patient undergoes external beam radio-
therapy (EBRT) or brachytherapy (BT), Ul occurs in
0-18.8% and 0-13% of patients, respectively (8-11).

Irrespective of the Ul cause, 6-9% of cases are man-
aged surgically (12-15).

Artificial urinary sphincter (AUS) implantation is the
basic treatment method. Until recently, the only device
used in such cases was American Medical System type
800 (AMSB800). It was introduced to common practice
in 1983 and has been used ever since in a nearly iden-
tical form (16). AMS800 guarantees full continence
and/or quality of life improvement in 79% (61-100%) of
patients. In long-term follow-up, effects are permanent.
The re-intervention rate resulting from AUS infection or
urethral erosion ranges from 3.3 to 27.8% (17).

Due to differences in Ul grades and a considerable
number of complications as well as costs associated
with AUS implantation, several new devices for Ul treat-
ment have been introduced in the recent years.

SUBURETHRAL SLINGS

High efficacy of suburethral slings in female Ul made
this technique also used in male patients. They cre-
ate a subcystic barrier that improves continence and
guarantees efficient micturition. These implants can be
divided into two basic types: non-adjustable and ad-
justable tapes with adjustable pressure on the urethra.

SUBURETHRAL NON-ADJUSTABLE SLINGS

The first tape of this type, which currently is no long-
er used, is the InVance tape.

A transobturator suburethral non-adjustable Ad-
Vance (American Medical Systems) (fig. 1) sling
is a monofilament and polypropylene mesh. It is
implanted transperineally. The main part of the
mesh (the suburethral one) is fitted on the ventral
surface of the proximal bulbous urethra, and the tape
arms are passed through the obturator foramina. The
AdVance system ensures full continence or guaran-
tees considerable improvement in 62-77% of patients
in a 3-year follow-up. The implantation technique is
relatively simple, which makes the complication rate
rather low (18, 19).

Fig. 1. Suburethral AdVance sling (American Medical Systems)

I-STOP TOMS (CL Medical) (fig. 2) is another ten-
non-adjustable suburethral sling. It differs from the
previous model in construction and location under the
urethra, but the principle underlying its action seems
to be similar. Grise et al., in the first study on safety
and efficacy of the I-STOP TOMS system, report that
60/69 patients (87%) experienced continence im-
provement after a year of follow-up. In the investigated
group, 41 (59.4%), 14 (20.3%) and 5 (7.3%) patients
did not use any pads, used 1 pad or more than 1 pad,
respectively. No severe complications were noted. The
cavernous bodies were damaged during implantation
in 4% of patients. Generally, 91% of patients were satis-
fied or very satisfied after the procedure (20).
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Fig. 2. I-STOP TOMS system (CL Medical)

SUBURETHRAL TENSION ADJUSTABLE SLINGS
(DEVICES)

In the case of first-generation slings, patients ob-
served gradual deterioration in continence with time.
Another problem was hypercontinence in the initial
period post-surgery, which occurred in 12-21% of pa-
tients (19, 21).

Factors that might be responsible for these phenom-
ena include the lack of a standardized way of adjusting
tension during the procedure and post-surgery. The
introduction of new-generation devices, characterized
by a possibility to regulate pressure on the urethra, was
supposed to solve the problem.

ARGUS SYSTEM (PROMEDON)

One of the first devices of this type was Argus (fig. 3)
in which a silicone pad placed suburethrally could
be pulled up postoperatively thanks to arms in-
serted using the retropubic approach. The blocking
mechanism was fixed in the rectus fascia. The Argus
sling was implanted in 101 patients. After a median
follow-up of 2.2 years, the rate of fully dry patients
was 79.2% (80/101). Tape adjustment was necessary
in 39 cases (38.6%) approximately 104.3 days after
the initial implantation. Twenty-nine patients required
sling tightening, which was conducted under region-
al anaesthesia, whereas 10 patients had it loosened
under general anaesthesia. The sling had to be re-
moved in 16 patients (15.8%) due to urethral erosion
or infection.
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Fig. 3. Argus system (Promedon)

PHORBAS SYSTEM (PROMEDON)

The Phorbas sling (fig. 4) constitutes the development
of the Argus system. It combines the idea of a transobtura-
tor tape and suburethral pad with pressure on the urethra
that can be adjusted by changing the volume of fluid that
fills the suburethral element. This manoeuvre is performed
in a simple way by puncturing the port placed in the scrotal
subcutaneous tissue. The arms and suburethral element
are made of silicone, which makes potential explantation
easy. Treatment outcomes after using this system have
been presented only during a conference. Among 21 pa-
tients with moderate to severe Ul, the condition subsided
in 71.4% of cases (12 patients need no pads, 3 patients
use only one pad). On average, patients required the sys-
tem to be inflated 1.9 times (0-4). Apart from two cases of
wound infection, there were no significant complications.
None of the devices needed explantation. In a relatively
short follow-up (3-18 months, average 5.9 months), ure-
thral erosion or hypercontinence was not observed (22).

Fig. 4. Suburethral Phorbas system (Promedon)
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ATOMS SYSTEM (AMI)

The ATOMS system (fig. 5) is similar to the device
presented above in terms of its construction and gen-
eral idea of action. The major difference lies in the ap-
plication of a polypropylene mesh to make the sling
arms. The suburethral pad inflation degree is regulated
by fluid injected through a titanium port within the scro-
tal subcutaneous tissue (23).

Fig. 5. ATOMS system (AMI)

In one of the first studies, 99 patients with the ATOMS
system implanted were observed for 17.8 months (av-
erage). Full continence was observed in 63% and im-
provement, expressed as using 1-2 pads daily, was
seen in 29% of patients. The system required 3.8 (aver-
age) corrections of suburethral pad inflation in order
to achieve a satisfactory treatment effect. The rate of
complications was not significant. The most frequent
undesirable effects included oedema of the perineum,
scrotum and thighs. There were 4 (4%) cases of infec-
tion which, in each case, entailed the removal of the
device (24).

PROACT BALLOON SYSTEM (MEDTRONIC)

The ProAct balloon system consists of two balloons
implanted percutaneously in the area of the neck of the
urinary bladder. These balloons are connected with
a port placed subcutaneously though which they can
be filled with fluid, thereby regulating the pressure on
the urethra. The device enables full continence to be
restored in approximately 65% of patients. The final
effect can be achieved after approximately 2.33 fluid
adjustments. The risk of complications is not high,
and the major adverse effects include urinary reten-
tion (1.4%), urethral erosion (8%) and balloon rup-
ture (4.3%). The device needed explantation in about
18% of patients (25).

PERIURETHRAL CONSTRICTOR (SILIMED)

This device is intended for treatment of urinary in-
continence caused by deterioration of sphincteric func-
tion in children. It was designed in 1996 by Dr Fabio Vi-
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lar (fig. 6). It consists of a rounded cuff connected with
a tube and a silicone port. The cuff is placed around
the neck of the urinary bladder or bulbous urethra.
After 4-6 weeks post-implantation, the device is acti-
vated by filling it with fluid. This makes it exert constant
pressure on the urethra, thereby efficiently improving
continence and post-void residual urine volume (26).
In a study by Simone et al., the efficacy of managing
mild Ul in a group of 43 patients after RP was 86%.
Complications developed in 6 (14%) cases: 1 haema-
toma, 1 erosion, 2 infections and 2 device failures (27).

Fig. 6. Periurethral constrictor (Silimed)

Introini et al. implanted periurethrtal constrictors in
66 patients with severe Ul (defined as using 3 or more
pads daily) and obtained full continence restoration in
49 (79%) cases and partial improvement, defined as de-
creased number of pads, in the subsequent 9 (13.6%)
cases (28). Complications developed in 7 patients (11%),
including 2 cases of infection and 2 cases of urethral ero-
sion. Four (6%) devices were removed. In another study
by Lim et al., these devices were removed in over 41% of
cases. Among patients who needed no explantation, con-
tinence improved in 30% of cases (29). These discrepant
results indicate that further investigations concerning the
efficacy of this device are needed.

NEW SPHINCTERIC DEVICES
ZSI 375 (ZEPHYR Surgical Implants)

ZSI| 375 ZEPHYR (fig. 7) is an artificial sphincter that
consists of two parts connected with each other by an
11 cm silicone tube: a round silicone cuff fitted around
the bulbous urethra and an element containing a pres-
sure control mechanism and a trigger mechanism
that opens the cuff, inserted subcutaneously within
the scrotum. The sphincter is filled with 4.5 ml of fluid,
which is the first element that adjusts pressure in the
system. The amount of fluid can be increased or de-
creased depending on the need by injecting it through
the port placed in the part of the sphincter responsi-
ble for pressure control. The most important element
guaranteeing that appropriate pressure is retained is
a spring that exerts pressure upon the fluid. After im-
plantation, the system is deactivated. Six weeks post-
surgery, the sphincter is activated by pressing an acti-
vation button. The pressure on the urethra ranges from
60 to 100 cm H,O, but initially it oscillates from 60 to
70 cm H,0. Injection of 1 ml of fluid increases pres-

sure in the system by approximately 10 cm H,0O. The
analysis of data of 36 patients with the ZSI 375 Zephyr
system implanted indicated that 75% of patients were
fully continent (used 0-1 pads). The follow-up period
was 15.4 months (average). The artificial sphincter was
removed in 4 (11.1%) patients due to urethral erosion
or infection (30). In another work, satisfactory conti-
nence was obtained in 32/34 (94.2%) patients, but ad-
ditional fluid had to be injected to the system in order
to increase pressure in 60% of cases. The explantation
rate was 2/34 (5.8%) (31).

Fig. 7. ZS| 375 (ZEPHYR Surgical Implants)

Flowsecure (Sphinx Medical)

The Flowsecure system (fig. 8), designed in 2006 by
Professors MD Craggs and AR Mundy, is a precursor of
a new type of sphincters, called “dynamic”. It is a fully
hydraulic sphincter and the principle of its action is
similar to AMS800. The difference lies in an additional
balloon, which increases pressure in situations when
abdominal pressure rises. This way, the cuff shuts
down guaranteeing increased continence during static
exercise, sneezing, coughing etc. Moreover, a pump
placed subcutaneously within the scrotum, which
when pressed deflates the cuff, is fitted with a port en-
abling injection of fluid to the system, thus increasing
pressure. The individual elements of the Flowsecure
system are connected with each other, which elimi-
nates the necessity to join them during the procedure.
Before implantation, the sphincter is filled with 30 ml of
0.9% NaCl solution and emptied from residual air. Sub-
sequently, after bulbourethral cuff placement, the fluid
volume is lowered by 5-7 ml, which deactivates the
system. Activation occurs 6 weeks after the procedure.
It consists in injection of the same volume of 0.9% sa-
line through the port located in the control pump. The
patient opens the cuff by pressing the pump once or
twice. If the degree of continence is not satisfactory, the
pressure in the system can be increased by injection
of saline through the port. It is not recommended to

849



Michat A. Skrzypczyk et al.

inject a volume greater than 2 ml at a time. After each
such procedure, the degree of continence and post-
void residual urine volume should be re-assessed. Di-
rectly after activation, pressure exerted by the cuff on
the urethra ranges from 40 to 50 cm H,O, which makes
Flowsecure a low-pressure sphincter. In theory, this
is to lower the rate of late urethral erosion caused by
persistent ischaemia of the region permanently com-
pressed by the cuff. However, this thesis requires con-
firmation in studies with a long follow-up. Rodriguez
et al. investigated 100 patients with the Flowsecure
system implanted. Satisfactory continence, expressed
as the usage of 0-1 pad, was achieved in 89 (89%) pa-
tients. On average, the patients required three read-
justments of the fluid volume for a satisfactory effect.
In the follow-up period, the sphincter was removed in
28 (28%) patients. This explantation was caused by
early infection in 8% of cases, late infection secondary
to fluid injection in 5% of patients, pump rupture during
this procedure in 9% of cases and mechanical sphinc-
ter damage in 6% of patients. There were no cases of
urethral erosion. Based on this experience, the sphinc-
ter underwent several modifications and is currently
available in a new, slightly changed form.

Fig. 8. Flowsecure system (Sphinx Medical)

BIBLIOGRAPHY

1. Shamliyan TA, Wyman JF, Ping R et al.: Male urinary incontinence: pre-
valence, risk factors, and preventive interventions. Rev Urol 2009; 11(3):
145-165.

2. Thom D: Variation in estimates of urinary incontinence prevalence in the
community: effects of differences in definition, population characteristics,
and study type. J Am Geriatr Soc 1998 Apr; 46(4): 473-480.

3. Koyama W, Koyanagi A, Mihara S et al.: Prevalence and conditions of uri-
nary incontinence among the elderly. Methods Inf Med 1998 Jun; 37(2):
151-155.

4. McConnell JD, Barry MJ, Bruskewitz RC: Benign prostatic hyperplasia:
diagnosis and treatment. Agency for Health Care Policy and Research.
Clin Pract Guidel Quick Ref Guide Clin 1994 Feb; 8: 1-17.

5. Rodriguez E, Skarecky DW, Ahlering TE: Post-robotic prostatectomy uri-
nary continence: characterization of perfect continence versus occasion-
al dribbling in pad-free men. Urology 2006; 67: 785-788.

6. Krupski TL, Saigal CS, Litwin MS: Variation in continence and potency by
definition. J Urol 2003; 170: 1291-1294.

7. Olsson LE, Salomon L, Nadu A et al.: Prospective patient-reported con-
tinence after laparoscopic radical prostatectomy. Urology 2001; 58:
570-572.

8. Lawton CA, Won M, Pilepich MV et al.: Long-term treatment sequelae
following external beam irradiation for adenocarcinoma of the prostate:
analysis of RTOG studies 7506 and 7706. Int J Radiat Oncol Biol Phys
1991 Sep; 21(4): 935-939.

850

The Tape Mechanical Occlusive Device - Aroyo
(GT Urological)

Aroyo is a hydraulic, mechanical one-piece sphinc-
ter. To date, it has successfully passed all implantation
tests in animals and humans, and has been registered
for Ul treatment in Europe. This is a one-piece de-
vice. A cuff of adjustable circumference length is fitted
around the bulbous urethra, and a control mechanism
of a substantial size is placed in the scrotum. The sys-
tem is inflated with fluid, and pressure in the system is
exerted by a spring system. The target pressure on the
urethra ranges from 70 to 80 cm H,O (32).
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