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OBJECTIVES

METHODS

RESULTS

CONCLUSIONS

To evaluate the safety and efficacy of a new minimally invasive device, Adjustable Continence
Therapy (ProACT) for patients with postprostatectomy stress urinary incontinence (SUI).
Sixty-two patients with urodynamic SUI after prostate surgery were evaluated according to daily
pad count and a specific validated evaluation for persons with urinary incontinence.

All patients were successfully implanted in a single procedure using general or spinal anaesthesia.
Procedural time was 37 minutes (range, 18 to 80 minutes). Daily pad usage decreased from 4.6
pads per day to 1.06 pads per day at 12 months. Mean quality-of-life index score increased from
48 to 67 at 12 months.Fifty-nine percent of patients without adjuvant radiation were improved
(greater than 50% reduction in pad use), and 30% were cured (no pads), whereas 83% of
postirradiated patients failed intervention. Fifty-five patients (88%) required percutaneous bal-
loon adjustments. The mean optimal volume after adjustments for all 45 improved patients was
3.8 mL per balloon. Complications necessitating removal occurred in 19 patients and included
erosion, infection, migration, and failure to respond. Of these, 4 were successfully reimplanted.
All complications occurred in the first postoperative month.

Implantation of postoperatively adjustable balloons in postprostatecomy men is technically
feasible, with an improvement in continence particularly in patients with nonirradiated peri-
urethral tissues. Optimal urethral resistance is achieved, with easy postoperative adjustment.
Implantation of ProACT balloons may represent a promising development in the treatment of

postprostatectomy SUI.
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tress urinary incontinence (SUI) and erectile dys-

function as a consequence of prostate surgery are

the two main complications dreaded by patients
and urologists. Progress in prostatectomy techniques, in-
cluding improved hemostatic and anastamotic tools, has
led to a decrease in the risk of SUI, and today it is
reported that 1 year after radical prostatectomy (RP) for
cancer the incidence of incontinence is less than 20%.'
Adjuvant radiotherapy has not been clearly proved to
increase the risk of SUI, but the treatment of this dis-
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tressing condition on previously radiated tissue is less
successful.*?

After prostate surgery most reported incontinence con-
sists only of mild urinary leakage primarily due to intrin-
sic sphincter damage.®? Nevertheless SUI is a devastat-
ing complication that causes considerable impact on
quality of life, with a high rate of emotional distress.®
First-line treatment is usually noninvasive rehabilitation,
including physiotherapy with pelvic floor exercises and
electrical stimulation.”'® When surgery and especially
RP induces significant urethral sphincter deficiency,
physiotherapy may fail and the patient remains intracta-
bly incontinent. In these cases, a surgical treatment ap-
proach is generally required. Traditionally an artificial
urinary sphincter is proposed, and this continues to be
the treatment of reference.!' Nevertheless complications
and high costs associated with this discourage its wide-
spread use and therefore new approaches have been pro-
posed, including the injection of bulking agents'*!* and
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urethral sling techniques.!*!” These minimally invasive
techniques aim to increase outlet resistance and therefore
maintain bladder competence during increased abdomi-
nal pressure. The resistance strength varies from one
technique to another, and it seems that adjusting peri-
operatively to achieve the right resistance continues to
be a difficult challenge. In both urethral sling tensioning
techniques and injection of bulking agents, the goal is to
restore continence with minimal complications, in par-
ticular by avoiding dysuria and retention. Neither of
these techniques, however, is considered suitable for all
patients with prostatectomy incontinence.

Recently a new approach has been developed using
prosthetic balloons.'®!” The ProACT periurethral pros-
thesis (Uromedica, Plymouth, Minn) is of interest be-
cause it is the first postoperatively adjustable device that
is easily reversible should this become necessary. It aims
to achieve optimal outlet resistance by progressively in-
creasing the volume of the balloons. The objectives of
this first multicenter, prospective study were to assess the
safety, feasibility, and efficacy of the ProACT system in
the treatment of SUI after prostate surgery.

MATERIAL AND METHODS
Study Population

Seven institutions, comprising 5 public universities and 2 pri-
vate clinics, participated in this open prospective study, recruit-
ing between 6 and 12 patients per site. After receipt of ethical
approval, 62 patients were enrolled. Of these, 56 reported
incontinence after treatment of their prostate cancer: 55 after
RP (among whom 12 had adjuvant radiotherapy) and 1 treated
by high-intensity focused ultrasound. For the remaining pa-
tients, incontinence followed surgery for benign prostatatic
hyperplasia (4 transrectal resection and 2 open prostatecto-
mies). Mean age of the whole patient population was 71.1 years
(range, 52 to 87.2 years). Mean time since initial prostate
surgery was 4.7 years (range, 0.5 to 20.6 years).

All patients had failed previous rehabilitation (including
pelvic floor training and electrostimulation) and were evaluated
before implantation by medical history, clinical examination,
and cystoscopy to elicit any bladder abnormality (ie, bladder
carcinoma) or current urethral or bladder neck stricture. To
exclude patients with bladder overactivity, standard saline fill-
ing cystometry was performed at baseline on all patients. Uro-
dynamics were not repeated postoperatively. Daily pad counts
were recorded as a measure of severity of incontinence at
baseline and each postoperative visit. Additionally, quality of
life was assessed at each visit with a validated quality-of-life
questionnaire (I-QoL) for persons with urinary incontinence,'®
as well as a procedurally related postoperative assessment. Ten
patients had previously required one or more urethrotomy or
bladder neck incision, and 12 patients had previously under-
gone pelvic radiotherapy. Four patients had undergone unsuc-
cessful previous invasive therapies, including bulbourethral
sling (1) and bulking agent injections (3). Seven patients had
previously undergone artificial urinary sphincter implantations.
Of these, 3 developed infections, 2 had urethral erosions, and 1
had perineal pain necessitating removal. One patient was un-
able to manipulate his sphincter after a cerebral vascular acci-
dent.
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Figure 1. The ProACT kit contains two implants with sili-
cone elastomer adjustable balloons attached by a short
tubing (length, 12 to 14 cm) to a titanium port, an introduc-
ing cannula, and a syringe with a fine-gauge needle.

Operative Technique

The ProACT system was implanted in all patients. It consists of
two silicone balloons, each attached to a port by short tubing
(Fig. 1). The balloons are opposed at the bladder neck and can
be postoperatively adjusted through percutaneous injection of
the port with the aim of compressing the urethra. The proce-
dure was performed as described in previous reports.'®'? Using
a specific introducer through a perineal incision, the pelvic floor
is perforated lateral to the urethra. With fluoroscopic control,
the balloons are placed at the level of the vesicourethral anas-
tomosis just under the bladder neck in RP patients or at the
prostate apex where there is a prostatic remnant (after trans-
urethral resection of the prostate, open prostatectomy, or high-
intensity focused ultrasound therapy). An isotonic radio-opaque
solution is injected through each port to secure the balloons at
the level of the external sphincter. The reinjectable ports are
positioned subdermally in the lateral aspect of the scrotum to be
easily accessed for percutaneous reinjection if needed. Initially
2 mL is injected into each balloon, with the aim to increase
urethral resistance while avoiding dysuria and retention (Fig.
2). Adjustments are limited to 1 mL per balloon per visit to
minimize the risk of migration and erosion caused by splitting of
the pseudo-capsule surrounding the balloons.

RESULTS

Feasibility

Mean procedural time was 37 minutes (range, 18 to 80
minutes), including the first procedures performed by
novice implanters. All patients underwent successful bi-
lateral balloon implantation during a single procedure.
Perioperatively, multiple tract creation or repositioning
of balloons was required in 34 patients (52%), to achieve
optimal placement, or as a result of bladder (4) or ure-
thral (2) perforation necessitating placement of a ure-
thral catheter for 2 days. Blood loss was minimal in all
cases. Mean initial balloon volume was 2.2 mL (range,
1.5 to 6 mL). All surgeons graded the ease of implanta-
tion during each procedure, with 88% rating placement

257



Figure 2. ProACT procedure. (A) With fluoroscopic bladder neck localization (contrast agent in the bladder) and direct
urethral vision by rigid cystoscopy, the balloon’s ideal position is easily localized. (B) Through a 2-cm perineal incision
parallel to the cystoscope, the distal extremity of the cannula is correctly placed in this area, perforating the pelvic floor
laterally next to the urethra. (C) Deflated balloon is sited on the “U-shaped” cannula before inflation of the balloon with
isotonic solution. (D) Port placed in the scrotum just under the skin ready for future percutaneous balloon adjustment.

as “mild,” 7% “moderate,” and 5% “severe.” Interestingly,
neither the extra manipulation, the degree of difficulty in
placement resulting from previous intervention (eg, ra-
diation, bladder neck contracture), or indeed periopera-
tive bladder or urethral perforation had any effect on
patient outcomes.

General and spinal anesthesia was used for 44 and 18
patients, respectively. At the end of the procedure an
indwelling Foley catheter was placed overnight. Patients
were offered further percutaneous 1-mL injections into
each balloon fortnightly as required until optimum con-
tinence was restored or no further improvement could be
achieved.

Continence Results

Daily pad usage decreased from a mean of 4.6 per day
(range, 1 to 10) before surgery to 1.8 per day at 6 months
(range, O to 10) and 1.06 per day (range O to 6) at 1 year
after surgery. After 6 months (adjustments completed)
71% of the patients were wearing no pads or 1 pad per
day (including security pads).

Among the 44 patients who had RP without adjuvant
radiotherapy, 89% improved, including 30% of patients
becoming pad free. Conversely, for the 12 patients with
adjuvant radiotherapy before ProACT implantation the
failure rate was 83%.

These overall positive results are reinforced by a mean
increase in quality of life score, from 48 at baseline to 67
at 1 year after surgery. Seven patients were dry immedi-
ately after surgery and remained continent without fur-
ther adjustment. For the remaining 55 patients, percuta-
neous balloon adjustments were needed of up to 1 mL per
balloon per visit. Eight patients required one adjustment,
15 required two adjustments, 8 required three adjust-
ments, and 24 patients required 4 or more. Adjustments
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were performed until continence was achieved or there
was no further improvement. Of the 45 patients who
improved the mean optimal volume after adjustments
was 3.8 mL per balloon. Aseptic injection of the port to
enable increased or decreased balloon volumes was un-
dertaken without anaesthesia in an outpatient setting.

Complications
Intraoperatively two urethral and four bladder perfora-
tions occurred. In the event of a perforation, a new tract
was created using the same incision and the device in-
serted during the same procedure. A total of 19 patients
required explantation due to device-related problems (2),
infection or erosion (5), migration (1), iatrogenique trau-
matism (2), or nonresponse (9). Of these patients, 4 were
reimplanted with ProACT balloons, and 2 went on to
have artificial urinary sphincters implanted. All compli-
cations occurred in the first postoperative month. For
those patients who did not respond, CT imaging was used
to ascertain positioning.

In 3 of 62 patients (5%) urinary retention persisted
after catheter removal, but this was resolved by deflating
the balloons by 1 mL on each side.

COMMENT

The ProACT system was successfully implanted in all
patients across the seven different centers. None of the
implanting surgeons were experienced in this specific
technique, although first cases were attended by an ex-
perienced ProACT surgeon who offered verbal clinical
support. Although the implanting surgeons generally re-
ported that the perineal approach and percutaneous in-
sertion of the balloons presented no technical difficulty,
there was a definite learning curve in terms of identifying
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the most efficacious balloon placement relative to the
urethra, a factor that became more apparent after patient
outcome review. Furthermore, implanters were able to
reduce balloon placement times and with less perfora-
tions reported as they gained more experience. Addition-
ally, the technique of implanting ProACT in those pa-
tients with a prostatic remnant developed over time, with
balloons being placed at the level of the membraneous
urethra, which is more medial and distal than originally
conceived. Initially balloon volume was based on a flu-
oroscopic interpretation of a bulking effect. After the first
10 patients it was decided to standardize initial filling
volume to 2 mL to minimize the risks of erosion and
migration.

The 31% of patients requiring explantation was a
slightly higher incidence than that reported by Huebner
and Schlarp in the single reference center series of 117
patients and Trigo Rocha’s series of 25 patients.'®!7 This
may have been because we had numerous implanters,
each with their own learning curve.

In our series intraoperative urethral or bladder perfo-
ration did not preclude balloon implantation. Con-
versely, Huebner had previously chosen to reimplant the
affected side 1 to 4 months after perforation. Our deci-
sion to proceed without delay may have contributed to
our higher rate of infection and erosion in the initial
learning phase; however, we believe we can safely con-
tinue our practice because we are now more experienced
in positioning the balloons. Failure of conservative man-
agement after RP varies but in large series has been 8% to
47%.'%1° These variations are explained by the difficul-
ties in defining objective parameters to evaluate exact
continence. Indeed, there is no validated measurement of
pad weight for men, and this proves problematic when
determining the exact quantity of urine loss according to
pad and condom usage only. Surgical treatment remains
the principal solution after physiotherapy has failed. Four
types of surgery may be discussed: artificial urinary
sphincter, bulking agents injection, male slings, and bal-
loons. Implantation of artificial urinary sphincter pro-
duces a social continence rate of 90% and patient satis-
faction rates of 85% to 95%, despite revisions.’?
Nevertheless the complexity of the device, its cost, its
revision rates, and the necessity to manipulate the finger
controls lead to highly selected patients. Cure rates with
periurethral injections have been reported to be between
5% and 26% and improvement between 31% and
57%.7>%° This technique often requires multiple and
nonreversible injections. Male slings supporting the bul-
bar urethra are reported to have up to 67% success (cured
or improved) but a high risk of obstruction leading to
dysuria and retention.?®?” Moreover, on the basis of a
specific questionnaire, Clemens et al.”® report up to 52%
of patients having persistent perineal numbness or pain
after the bulbourethral sling procedure. Many prosthetic
devices have been proposed and even the use of bone
anchors evaluated in large series. This anchoring has
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become questionable for many urologists owing to the
potential possibility of osseous complications.?’

In terms of implantation of the ProACT balloons, this
series confirms previous reports of 69% of patients having
effective devices in situ.!® In addition, neither dysuria
nor pain was reported at any of the follow-up periods in
this study. With 59% of our patients improved at 1 year,
the balloon system seems effective. For patients for whom
continence was not obtained, the explantation was very
simple and did not impact further surgery.

For patients suffering from SUI as a result of sphinc-
teric insufficiency, the treatment result balances deli-
cately between continence and obstruction. In fact, it
depends directly on urethral outflow resistance. It would
seem desirable to adjust the resistance to the needs of
each patient, considering specific bladder pressure, pelvic
floor atrophy, and urethral mobility. One of the major
interests of the ProACT system is its adjustable resis-
tance. In fact, balloon pressure against the outer urethra
mimics the urethral sphincter and therefore the pressure
can be adjusted without further surgery in adjusting bal-
loon volume. This adjustment is possible at any time,
even after a number of years if necessary (eg, aging
bladder, neurologic disease). Optimal continence may be
physician or patient driven, and although in some in-
stances further titration was possible, the patient may
have deferred further intervention.

In our series only 1 of 12 patients who received adju-
vant radiotherapy improved in terms of his continence.
Radiation is a highly significant predictive factor of fail-
ure when compared with patients who did not have
adjuvant radiation. Radiated tissues are probably less
compliant to balloon expansion and thus the pressure on
the urethra is less efficient. In such cases periurethral
tissue fibrosis prevents adequate urethral coaptation. Pre-
vious radiation seems to decrease efficacy of most tech-
niques, including bulbourethral sling surgery, as recently
reported by the group from the Mayo Clinic.”®

This study has demonstrated the technical feasibility
in men after prostate surgery, with an achievable learning
curve. In terms of continence, results obtained by the
ProACT device are comparable to those reported with
bulbourethral sling, and moreover these balloon prosthe-
ses have been shown to be very well tolerated by the
patient. The ideal pressure on the urethra to achieve
continence can be easily obtained with this adjustable
system without requiring progressive endoscopic or uro-
dynamic explorations. It would be interesting to perform
further urodynamic studies to support this supposition.
Given the ease of implantation, the improvement in
continence, and the ability to reverse if necessary, ad-
justable balloons may have a role in the treatment of
postprostatectomy SUI, particularly in patients with non-
irradiated periurethral tissues. Because this study de-
scribes our initial experience with an evolving technol-
ogy, the authors believe further study of this very
minimally invasive technique is required to establish

259



ideal patient selection, durability of the procedure, and
whether development in the technique can better predict
a reasonably reliable outcome.
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