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Abstract
Introduction: Stress urinary incontinence is a bothersome
complication of radical prostatectomy. Surgical treatment
consists of the artificial urinary sphincter (AUS), the male
sling and bulk injections. This study presents the results of
the first series of implantations of ProACT™ in the Nether-
lands. Materials and Methods: A non-validated question-
naire was sent to 29 male patientsimplanted with ProACT to
determine Stamey score, pad count and questions about
quality of life and satisfaction. Complications, revisions and
explantations were registered. Results: Mean follow-up was
41 months. Based on Stamey score four patients are con-
tinent at the end and nine patients according to the pad
count. The average pad count decreased significantly. Re-
markable was the high rate of dislocations and revisions and
patients’ satisfaction. Conclusions: ProACT is a less invasive
treatment compared to the AUS. However, the procedure is
associated with a substantial revision and explantation rate.
ProACT can be part of a so-called step-up approach before
opting for a more invasive treatment.
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Introduction

Prostate cancer is predominantly a disease of older
men. Radical prostatectomy (RP) is one of the treatment
options. Stress urinary incontinence (SUI) is a well-
known complication of RP, mainly caused by dysfunc-
tion of the sphincter [1]. A considerable variation con-
sists of the published incontinence rates. Postoperative-
ly, some degree of incontinence is reported in 1-87% of
the cases [2-4]. The reported percentages partly depend
on the definition used for incontinence and the time
lapsed since the prostatectomy. The majority of patients
recover spontaneously following conservative treatment.
Physiotherapy could contribute to the recovery [5]. Even-
tually, approximately 3% of RP patients will permanently
suffer serious incontinence [4, 6]. This embarrassing con-
dition has a considerable negative influence on the pa-
tient’s quality of life. In addition, 5-30% experience min-
imal to light loss of urine during exertion [4, 6].

Implantation of an artificial urinary sphincter (AUS),
the gold standard at this moment, is one of the possibili-
ties for surgical intervention when incontinence persists.
The patient must have some degree of manual dexterity
and mental capacity to be able to control the AUS. The
AUS requires an invasive operation and cannot be ad-
justed after implantation without operatingagain. A high
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Fig. 1. Positioning of ProACT.

revision rate (16-36%) is reported, which decreased after
introduction of the narrow-backed cuffin 1987 [7-9]. The
male sling and bulking agents are other treatment mo-
dalities, trying to fill the void between conservative treat-
ment and invasive AUS. The sling is increasingly being
applied. The known effects are primarily short term:
40-90% need one or fewer pads per day and 16-76% re-
quire no incontinence material after an average of 12—
18 months [10-12]. Bulking agents have shown reason-
able short-term results. The long-term results, however,
are disappointing due to a decrease of the achieved results
over time (6, 13, 14].

ProACT™ (Adjustable Continence Therapy, Urome-
dica, Plymouth, Minn., USA) has been applied since 2003
at the Urology Department of the Radboud University
Nijmegen Medical Center, The Netherlands. The system
consists of two para-urethral balloons filled with con-
trast fluid, each one implanted at the level of the bladder
neck (fig. 1). After RP, the balloons provide external com-
pression at the urethra at the level of the vesicourethral
anastomosis. The balloon volume can be adjusted post-
operatively by means of a filling port in the scrotum.

This article will give an overview of our experiences
regarding ProACT as a treatment for SUI after RP.
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Patients and Methods

Patients

The study group consists of 29 men implanted with ProACT
because of SUT after RP. All men were treated by one urologist at
the Radboud University Nijmegen Medical Center in the period
Eebruary 2003 through February 2007.

Procedure

The patient is positioned in a modified lithotomy position
with general or spinal anesthesia, The scrotum and the perineal
area are disinfected and prepared for surgery. Mainly AP fluoros-
copy is used to identify relevant anatomy and instruments. A rig-
id cystoscope is inserted under direct vision and contrast fluid is
used to visualize the bladder neck fluoroscopically. The cysto-
scope remains inserted for use as a landmark with respect to the
positioning of the instruments and ProACT balloons. Two inci-
sions are made in the perineum, on either side approximately
1 cm off the midline. A U-shaped cannula with a trocar is insert-
ed up to the bladder neck. If the balloons are positioned under-
neath the pelvic floor muscle layer, compression is not possible.
Once the cannula and trocar are in the correct position, the trocar
is removed while the cannula is left behind. If necessary, a tissue-
expanding device (TED) can be inserted via the cannula to create
space for the balloon. The balloon can be inserted via the can-
nula, using a guidewire. Correct positioning of the balloon is de-
termined by fluoroscopy. Subsequently, following the same pro-
cedure, the second balloon is implanted on the other side via the
second perineal incision. A tube connects each balloon with a fill-
ing port. After filling the balloons during surgery with isotonic
contrast fluid, the positioning is checked again by fluoroscopy.
The filling ports are buried subcutaneously in the posterior scro-
fum.

Data Collection and Analysis

The data were analyzed retrospectively. At the end of the fol-
low-up period, all 29 men were sent a nonvalidated questionnaire
with questions regarding functioning and patient-satisfaction.
Urodynamic investigations were conducted preoperatively. In or-
der to determine the Schifer graduation, urodynamics were re-
peated postoperatively for the first 22 participants. In addition,
the peroperative and postoperative complications, revisions and
explantations were registered.

Continence was defined as a Stamey score degree zero or a pad
count of one or less pads per day, the latter also known as social
continence.

Schifer graduation, Stamey score, pad count and the questions
regarding quality of life, bother in social life and the overall in-
convenience of incontinence are analyzed using the Wilcoxon
rank test. Results are considered significant if p <0.05.

Results

After an average duration of 41 months of SUT follow-
ing a RP, ProACT balloons were implanted in 29 male
patients. The average age was 65 years. Before the implan-
tation, 24 men were treated with physiotherapy and 2
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men with bulk injections for their SUL However, the re-
sults of these preceding treatments were insufficient. The
duration of the surgery varied from 13 to 99 min (n = 26),
skin-to-skin. For two men, a Sachse urethrotomy was in-
cluded in this time. The positioning of the fluoroscopic
equipment, the sterile covering and the sterile connection
of the cystoscope to the endoscopic tower are also includ-
ed in the duration of the surgery. Most subjects could go
home 1 or 2 days postoperatively. Two men were admitted
for 4 and 5 days, respectively. During follow-up, the vol-
ume of the balloons was adjusted 3.7 times on average.
The volume was not adjusted if the result was satisfactory,
if there was no further progress in the continence, or if a
dislocation was noticed. The average balloon volume was
3.7 ml at the end of follow-up.

Effectiveness

The Schiifer graduation showed a significant increase
of on average 1.0-1.5 (p = 0.047) in the group of the first
22 patients, of whom 21 patients underwent urodynamics
prior and after implantation. The increase in Schifer
graduation implies a modest obstruction induced by im-
plantation of the balloons, which is the expected mecha-
nism of action of ProACT. However, no long-term effects
of the Schiifer graduation are known from this study.

Questionnaires were sent to 29 patients, 28 of whom
returned their questionnaires, of which 26 were complet-
ed. Using the questionnaire, the degree of incontinence
was specified bases on the Stamey score and the pad
count shortly before implantation and at the end of fol-
low-up (n = 25). The Stamey score decreased significant-
ly from an average degree of 2.5 to 1.7 (p = 0.001). Four
patients were continent (Stamey score degree zero). At the
end of follow-up, the average pad count was 3.1 pads per
day. This is a significant decrease in relation to 4.8 pads
per day before implantation (p = 0.001). Based on the pad
count, 9 patients are continent at the end of follow-up, of
which 5 patients are completely dry and do no longer
need any pads.

On a scale of zero to ten (zero being ‘not inconvenient/
no bother’ and ten being ‘very inconvenient/much both-
er’) the ‘general inconvenience’ and ‘social bother’ expe-
rienced before implantation were on average 7.9 and 6.9,
respectively. At the end of follow-up, the scores decreased
to 5.4 (p = 0.004) and 5.5 (p = 0.079), respectively. On a
scale of zero to ten (zero being ‘very bad’ and ten being
‘very good’) quality of life scored a 4.7 before implanta-
tion. This score improved to 5.9 (p = 0.087) at the end of
the follow-up period.

ProACT™ for Stress Urinary
Incontinence after Radical Prostatectomy

Table 1. Complications, revisions and explantations

Peroperative complications (n = 10)
Bladder perforation
Minimal (implantation of balloons is possible)
Significant (new surgery necessary) 2
Balloon defect (with reposition)
Unilateral
On both sides with separate operations
Hematoma scrotum
Urinary retention
Allergic reaction (iodine)
Atrium fibrillation
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Postoperative complications (n = 20)
Dislocation
Once 1
Twice
Six times
Urinary retention
Erosion
Scrotum pain
Irritation/pain tubing
Balloon inflammation/contamination
Perineal pain
Bladder perforation
Pain due to balloon adjustment
Filling port penetrating through the skin
Empty balloon/leakage
Obstruction of lumen
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Revisions (n = 12)
Reposition balloon(s)
Once
Twice
Six times
Reposition tubing/filling port

o o= N Co

Ten patients indicated improvement in performing
physical labor or sports, only one person indicated a
worsening. Sexual functioning improved for one person
and worsened for one person (n = 25). The remaining pa-
tients did not indicate an alteration or were not sexually
active. At the end of follow-up, 11 patients were not satis-
fied as apposed to 14 patients that were (n = 25). Never-
theless, 17 patients would choose ProACT when having
to make the same decision over again and 18 patients
would recommend it to someone else (n = 24). Only 8 pa-
tients would not choose ProACT again and 6 patients
would not recommend it to others.

Complications
The complications are shown in table 1. In 6 patients
the bladder was perforated peroperatively. Only 2 of these
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patients needed a second operation, because the balloons
could not be placed or could not be placed correctly at the
first operation. Urinary retention could be corrected sim-
ply by decreasing the volume of the balloons. In a number
of cases, the dislocation had consequences for the effec-
tiveness and needed revision. Revisions were also done
for other indications.

The ProACT device was removed in 13 patients on one
(4) or both sides (9) because of bladder perforation, dislo-
cation, balloon infection, erosion, failing of repositioning
or insufficient result. After one-sided removal of a Pro-
ACT device because of erosion, 1 patient became com-
pletely continent. One patient will have the ProACT re-
moved in the future because of unsatisfactory results. In
1 patient, a balloon was removed at the end of the follow-
up period because of erosion. The implantation of a new
balloon has been scheduled.

Discussion

At this time, the AUS is considered the gold standard
for the treatment of SUI after RP. The effectiveness of
ProACT has already been investigated and some results
have been published [15-18]. The exact position within
the arsenal of treatment options of SUI in patients after
RP is not known. The current study group consists of 29
male patients with SUT after RP without prior radiother-
apy. This seems to be an ideal group; there are no pros-
tatic tissue remnants and no compromised tissue quality
due to radiation. The results of ProACT used for SUI after
TURP or RP with adjuvant radiotherapy or radiotherapy
alone are unclear.

In 2005, Hiibner et al. [15] published the results of a
prospective study evaluating the effectiveness of ProACT
in 117 men with SUI, of whom 110 men after RP. The pad
count decreased from an average of 5.6 pads per day at
the beginning to 1.4 after 1 year and 1.2 pads per day af-
ter 2 years (p < 0.001). The I-QoL, with a maximum score
of 100 points, showed a significant improvement from
34.7 before ProACT to 64.9 and 66.3 after, respectively, 1
and 2 years (p < 0.001). The Stamey score showed a sig-
nificant improvement as well. In 54 of 117 patients, 79
revisions were needed.

Hiibner et al. [16] compared the results of the first 50
and the last 50 operations performed. The results showed
a greater increase in the I-QoL score without a significant
difference in pad count in patients belonging to the last
group. The number of complications in the last group was
lower compared to the first group.
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Kocjancic et al. [17] showed good results in 64 patients
with 67% of the patients considered to be dry in terms of
pad count. Pad count decreased from 5.2 to 1.5 at 12
months with an increase in I-QoL score.

Trigo-Rocha et al. [18] prospectively analyzed the re-
sults of 23 men. The pad count decreased from 4.76 on
average to 1.83 with 15 men being continent after an av-
erage follow-up of 22.4 months. The I-QoL score im-
proved. In addition to four already performed revisions,
3 patients were scheduled for a revision.

In the literature, ProACT is often indicated as a ‘min-
imally invasive’ therapy. The term ‘less invasive’ therapy
seems to be more appropriate in comparison to the AUS
considering the necessary surgery and the (large) num-
ber of complications, dislocations and necessary revi-
sions in our study group and the aforementioned studies
of Hiibner and Tricho-Rocha. Contrary to the AUS, it
takes much longer to reach continence. ProACT appears
to be a procedure with a considerable complication rate,
Part of these complications are temporary and/or can be
managed easily. Regular evaluation is needed to deter-
mine whether the treatment with ProACT should be con-
tinued, possibly including a revision, or if another treat-
ment option, like the AUS, should be considered. Since
ProACT can easily be removed and does not exclude an-
other treatment, ProACT can play a role as step-up ther-
apy.

The costs for one pair of ProACT balloons are about
one third of the costs for the AUS device. A revision does
not always require the use of new balloons, as the same
balloons will be re-used when possible. The mentioned
complications are the total number of complications of
both the first implantation and revisions. Cost-effective-
ness and the burden for the patient should be analyzed in
more detail for ProACT used as a step-up therapy.

This study shows that patients were mostly satisfied,
despite the fact that the objective results were not always
optimal. Providing appropriate information about differ-
ent therapies is important for a well-informed decision
taken by the patient, together with his surgeon. The de-
gree of incontinence and the specific characteristics of
the possible treatments should be taken into account.
ProACT can also be considered if there are contraindica-
tions for the AUS.

From the current published studies and our own study
no factors emerged to help us predict the effectiveness of
ProACT. The possibility of determining in advance which
patients will benefit could improve the results and de-
crease the complications and necessary revisions. Stecco
et al. [19] studied the possibility of MRI to predict the ef-

Martens/Lampe/Heesakkers



fectiveness of ACT™ (adjustable continence therapy for
the treatment of SUIin women) and to determine the cor-
rect localization of the ACT balloons.

There have been technical enhancements in the past
in order to improve the procedure. The ProACT device
and procedure are still under development. Gregori et
al. [20] researched the possibility of implanting ProACT
using transrectal ultrasound (TRUS). It is possible to
implant ProACT using local anesthetics, although no re-
sults have been published.

Similar studies concerning predictive characteristics
and improvements of the device and procedure could
contribute to improvement of the results.

Conclusions

ProACT is a less invasive treatment for SUT after RP
than the AUS with reasonably good results. However, the
procedure is associated with a substantial revision and
explantation rate. Adjustments of the procedure and
studies to identify prognostic factors may help improve
the results. The application of ProACT does not preclude
other treatment modalities and the device can easily be
removed if the results are unsatisfactory. ProACT can be
part of a so-called step-up approach before opting for a
more invasive treatment, such as the AUS. It is advisable
to do a cost/benefit analysis for such an approach. Both
the burden for the patient (various admissions for differ-
ent procedures, greater chance of complications, etc.) as

well as the financial consequences should be analyzed.

References

1 Ficazzola MA, Nitti VW: The etiology of 8 Elliott DS, Barrett DM: Mayo clinic long- 16 Hilbner WA, Schlarp OM: Adjustable conti-
post-radical prostatectomy incontinence term analysis of the functional durability of nence therapy (ProACT™): evolution of the
and correlation of symptoms with urody- the AMS 800 artificial urinary sphincter: a surgical technique and comparison of the
namic findings. ] Urol 1998;160:1317-1320. review of 323 cases. ] Urol 1998;159:1206— original 50 patients with the most recent 50

2 Hautmann RE, Sauter TW, Wenderoth UK: 1208, patients at a single centre. Eur Urol 2007;52:
Radical retropubic prostatectomy: morbidi- 9 Clemens JQ, Schuster TG, Konnak JW, Mc- 680-686.
tyand urinary continence in 418 consecutive Guire EJ, Faerber GJ: Revision rate afterar- 17 Kocjancic E, Crivellaro S, Ranzoni S, Bon-
cases. Urology 1994;43:47-51. tificial urinary sphincter implantation for vini D, Gontero P, Frea B: Adjustable conti-

3 Madjar §, Raz S, Gousse AE: Fixed and dy- incontinence after radical prostatectomy: nence therapy for the treatment of male
namic urethral compression for the treat- actuarial analysis. ] Urol 2001;166:1372- stress urinary incontinence: a single-centre
ment of post-prostatectomy urinary inconti- 1375. study. Scand ] Urol Nephrol 2007;41:324-
nence: is history repeating itself?  Urol 2001; 10 Comiter CV: The male sling for stress uri- 328.

166:411-415. nary incontinence: a prospective study. ] 18 Trigo-Rocha F, Gomes CM, Pompeo ACL,

4 Taneja S, Smith R, Ehrlich R: Complications Urol 2002;167:597-601. Lucon AM, Arap S: Prospective study evalu-
of Urologic Surgery: Prevention and Man- 11 Fischer MC, Huckabay C, Nitti VW: The ating efficacy and safety of adjustable conti-
agement, ed 3. Philadelphia, Saunders, male perineal sling: assessment and predic- nence therapy (ProACT) for post radical
2001. tion of outcome. J Urol 2007;177:1414-1418. prostatectomy urinary incontinence. Urol-

5 vanKampen M, de Weerdt W, van Poppel H, 12 Castle EP, Andrews PE, Itano N, Novicki DE, ogy 2006;67:965-969.
deRidder D, Feys H, Baert L: Effect of pelvic- Swanson SK, Ferrigni RG: Themaleslingfor 19 Stecco A, Saponaro A, Crivellaro S, etal: Can
floor re-education on duration and degree of post-prostatectomy incontinence: mean fol- MRI predict which patientsare most likely to
incontinence after radical prostatectomy: a low-up of 18 months. ] Urel 2005;173:1657- benefit from percutaneous positioning of
randomized controlled trial. Lancet 2000; 1660. volume-adjustable balloon devices? Urol Int
355:98-102. 13 Tselin CE: Periurethral collagen injections 2006;76:240-246.

6 Peyromaure M, Ravery V, Boccon-Gibod L: forincontinence following radical prostatec- 20 Gregori A, Simonato A, Lissiani A, Scieri F,
The management of stress urinary inconti- tomy: does the patient benefit? Curr Opin Rossi R, Gaboardi F: Transrectal ultrasound
nence after radical prostatectomy. BJU Int Urol 1999;9:209-212, guided implantation of the ProACT adjust-
2002;90:155-161. 14 Westney OL, Bevan-Thomas R, Palmer JL, able continence therapy system in patients

7 Dalkin BL, Wessells H, Cui H: A national Cespedes RD, McGuire EJ: Transurethral with post-radical prostatectomy stress uri-
survey of urinary and health related quality collagen injections for male intrinsic sphinc- nary incontinence: a pilot study. ] Urol 2006;
oflife outcomes in men with an artificial uri- ter deficiency: the University of Texas-Hous- 176:2109-2113.
nary sphincter for post-radical prostatecto- ton experience. ] Urol 2005;174:994-997.
my incontinence. ] Urol 2003;169:237-239. 15 Hiibner WA, Schlarp OM: Treatment of in-

ProACT™ for Stress Urinary
Incontinence after Radical Prostatectomy

continence after prostatectomy using a new
minimally invasive device: adjustable conti-
nence therapy. BJU Int 2005;96:587-594.

Urol Int 443



