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INTRODUCTION

The main objective of this work has been to assess long
term clinical effectiveness of the Opsys bulking agent as an
injectable therapy used in the treatment of SUI. It is impor-
tant to initially comment that ISD is a relevant component
in SUI, and, thus, its assessment is highly valuable. SUI
due to ISD is defined as the presence of a urethral sphinc-
ter mechanism that fails to maintain sufficient resistance for
urinary continence either at rest or in the presence of mini-
mal physical exertion.1 Surgical treatment of SUI is gener-
ally prescribed after conservative treatments, such as
biofeedback and drugs, have failed. These surgical proce-
dures can be divided into three groups: suburethral slings,
colposuspension procedures and periurethral injections.
The sling is currently considered as the “gold standard” for
SUI treatment.2
For the past twenty years, the trend has been to develop

less invasive procedures with similar cure rates when com-
pared to sling placement or Burch techniques but with the
advantage of reducing morbidity, hospitalization and con-
valescence before returning to normal activities.3
Transurethral injections via urethroscopy have the signifi-
cant advantage of being less invasive and easily performed
when compared to slings or Burch techniques.4 The injec-
tion of bulking agents through urethroscopy has been stud-
ied and utilized for more than 65 years5 during which time
a variety of different substances have been tried. In the last
decades, different substances have been tested including
autologous fat,6 polytetrafluoroethylene paste,7 bovine col-
lagen, silicon elastomer,8 dextranomer copolymers (DiHA),
polyvinyl alcohol foam, calcium hydroxyapatite (CaHA),
myoblasts (stem cells)9 and chondrocytes. 
Patient selection is a critical factor in determining objec-

tive and subjective success of transurethral bulking agents.
The advantages of such a procedure are clear, but not all
women are equally suitable for this treatment. This therapy
is indicated for women who want or need a less-invasive
procedure, who may be an anesthetic risk, who may have

had a previous sling procedure failure, for those patients
with multiple co-morbidities or for young women who may
want to achieve future pregnancies.10

PATIENTS AND METHODS

Results were collected from an open, single-arm, non-
randomized, multicentric study. A total of 38 female pa-
tients with SUI who had ISD as the main component of in-
continence and had completed a 60 month follow-up were
included in this study. One patient was lost to follow-up 12
months postoperatively. The mean age of the patients was
62.6 [42-92] years, and the mean BMI was 31.8 [22-49]
kg/m2. 80% of the patients enrolled in the study were post-
menopausal, and 6/38 subjects had an initial diagnosis
of mixed incontinence. Although incontinence was due pre-
dominantly to ISD, 4/38  were treated with antimus-
carinics before undergoing the Opsys procedure. Other
baseline information is summarized in Table 1.
The bulking agent substance used in this study is made of

a polyacrylate polyalcohol copolymer, which is a non-ab-
sorbable biomaterial11 also used in children to treat vesi-
courethral reflux conditions.12,13 The macroparticles of
Opsys have an average diameter of 300 µm, and they are
hydrated in a 40% glycerol solution. This combination
leads to a substance which can be manually injected easily
through small needles (21-gauge). The biocompatibility
and non-migration characteristics as well as long-term
bulking stability in the implant site of the substance have
been proven by both in-vivo and in-vitro studies.11
Preoperatively, patients were questioned using the ICIQ-

SF and were objectively evaluated through the 24-hour
PWT.14 Urodynamics was verified by a complete physical
examination which involved: cystometry with measurement
of leakage pressure, profilometry with evaluation of ure-
throvesical differential pressure in active phase, maximum
pressure of urethral closing in active/passive phase and func-
tional length. Valsalva leak point pressure (VLPP) was meas-
ured in each patient after the bladder was filled with 200 mL
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Characteristic N Mean SD Min- %
Max (N/NTOTAL)

Women recruited 38 - - - 100.0
Age - years - 62.6 10.1 42-92 -
Body Mass Index - kg/m2 - 37.6 8.5 22-55 -
Parity - 2.4 1.1 1-6 -
Menopausal 31 - - - 79.5
Type of Urinary
Incontinence

Mixed Incontinence 6 - - - 15.8
ISD Incontinence 32 - - - 84.2 

VLPP - cmH2O - 46.8 11.0 27-65 -
Cases treated with 
antimuscarinics 4 - - - 10.5
Previous 
anti-incontinence surgery 4 - - - 10.5
Burch 1 - - - 2.6
Sling 3 - - - 7.9
ICIQ-SF - 18.0 2.4 11-21 -
Maximum Flow - mL/s - 25.5 2.9 20-30 -
Urine leakage - g/day - 108.6 69.5 34-300 -

TABLE 1. – Baseline characteristics of patients and preoperative as-
sessments.

of saline solution. Patients were diagnosed with SUI due to
ISD when VLPP was lower than or equal to 60 cmH2O and
primary urethral hypermobility was discarded (Q-tip>30°).
Opsys implantation was performed transurethrally under

direct vision using a rigid cytoscope with 30º angle optics.
General anaesthesia was the most commonly used tech-
nique (38.5%) followed by neuroleptoanaesthesia (30.8%),
spinal (23.1%) and peridural (7.7%). Transurethral injec-
tion sites were identified at the 2-, 6-, and 10-o’clock posi-
tions (injecting ≥ 1 mL, ≥ 2 mL and ≥ 1 mL respectively)
one centimeter from the bladder neck in the submucosal re-

gion of the proximal urethra. Figure 1a and Figure 1b show
the cystoscopic image of the urethral lumen before and af-
ter the bulking agent was injected. 
Postoperative follow-up of patients was performed at a

physician’s office repeating both the questionnaire (ICIQ-
SF) and 24-hour PWT at 3, 6, 12, and 60-months. Patients
were considered objectively dry when the post-operative
24-hour PWT resulted in less than 1.3 g of urine loss.14 If
the loss represented a reduction of more than 50% from the
initial preoperative measurement, the patients were classi-
fied as improved.15 Patients were considered as having
failed if they did not meet either of the previous criteria. 
A re-implantation procedure was offered 90 days post-

procedure to those patients who did not get a positive result
and it was performed upon patient’s consent. 
A comparison between the 60-month and 12-month data

was done using a paired-samples Student t-test in IBM
SPSS Statistics 17 with a significance level of 0.05.

RESULTS

Thirty-three on 38 patients (86.8%) underwent a single
implant procedure. The median volume of injected material
was 4.8 mL. Sixty months postoperatively, 46.0% of the pa-
tients were completely dry, and 27.0% met the criteria to be
considered improved. These numbers indicate a 73% cure
rate (dry+improved) and a 27% failure rate based on the

Figure 1. – 1a Cystoscopic image before the bulking agent was
implanted.

Figure 1. – 1b Cystoscopic image after the bulking agent implan-
tation.

Figure 2. – Mean values of cured/improved/failed rates obtained
from the 24-hour Pad Weight Test.

Figure 3. – Urine leakage measured with the 24-hour Pad Weight
Test.
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objective measurement of a 24-hour PWT. Figure 2 shows
these results in terms of percentage rates, and they are
paired to the results obtained at 12 months. The paired-
samples Student t-test did not show a statistically signifi-
cant difference between these measurements (p=0.209 two-
tailed test). Figure 3 shows the comparison of urine leakage
in grams. Five patients (13.2%) underwent a re-implanta-
tion procedure 90 days after the surgery. Among these 5 pa-
tients, 2 became dry, 1 improved her condition, and the oth-
er 2 patients remained incontinent.
The ICIQ-SF at 60 months resulted in a mean value of 10.1

(SD=6.2) compared to the original mean value of 18.0
(SD=2.4). The mean value registered for the 12-month follow-

up was 8.4 (SD=5.5). These follow-up differences were found
not to be statistically significant (p=0.593 two-tailed test) in-
dicating stability in patient perception of the implantation out-
comes. Figure 4 shows the results of ICIQ-SF arranged in a
box plot graph. The median value for 12 months and 60
months were 8 and 9 respectively (pre-operative median value
was 18). 
Complications are summarized in Table 2. Two patients

(5.3%) presented with de novo urge incontinence at 12 months.
The number of patients with de novo urge incontinence in-
creased up to 9 (23.7%) after the 60-month follow-up. Seven
patients (18.4%) had urinary retention in the first 48 hours, and
intermittent sterile catheterization had to be performed during
that time to resolve this complication. Three cases of urinary
tract infections were reported; all were resolved with antibi-
otics. Dysuria was identified in 4 patients (10.5%).

DISCUSSION

The goal of SUI treatment is to increase urethral resistance
to achieve continence during intra-abdominal pressure varia-
tion. This is obtained through coaptation or narrowing of the
urethral lumen and by increasing urethral closure pressure.16
The gold standard treatment in this type of pathology is sling
implantation with success rates over 70%.17,18 However, pa-
tient demands for less invasive procedures and decreased
morbidity postoperatively have resulted in renewed interest
in bulking agent treatments. A variety of both absorbable and
non-absorbable bulking agents have been tested throughout
the years. The published success rates range from as low as
7% to 83%. The latter success rate of 83% was observed in
absorbable substances with a short term follow up, the values
of which significantly decreased within 9 to 19 months after
the substance was initially injected.19
In our study, an objective dry/improvement rate of 73%

was measured 60 months after the implantation of Opsys.
When compared to the 12-month results, no significant sta-
tistical difference was found. Other authors have published
subjective success rates at 60 months with silicone elas-
tomer macroparticles from 29%20 to 80%.21 The latter rate
corresponds to a study with a re-injection rate of 38%. In
this study with Opsys, a second procedure was performed
in 5 (13.2%) patients compared to reported rates up to
49%22 for silicon elastomer and reaching a 35% with a
polyacrylamide substance.23
Radiographic imaging and ultrasonagraphy are common

techniques used to verify the presence of a bulking site
formed by different transurethral injectable substances.
Opsys is not radiopaque, but it can be seen via ultrasound
after the first 3 months post-injection. The image of Figure
5, taken 3 months after the implantation, shows the presence
of the heterologous material in the perivesical, suburethral
region. This photo was obtained by using transvaginal ultra-
sound performed with a 7 MHz transducer. The use of ultra-
sound imaging can be used before executing a second injec-
tion in order to verify the presence of the bulking agent at
the initial sites and the appropriateness of their positions.
Sixty months postoperatively, an anticipated loss of effica-

cy in some subjects was noted for this bulking agent treat-
ment. One factor which might be partially responsible for
this loss of continence was the appearance of an important
number of de novo urge incontinence cases. In fact, only 2
cases (5.3%) of de novo urge incontinence were registered at
the 12-month follow-up, while 7 (18.4%) were registered at
the 60-month follow-up for a total of 9 (23.7%) cases of pa-
tients with urge incontinence (Table 2). When using a sili-
cone elastomer bulking agent, a 4.9% incidence of de novo
urge incontinence was registered at 12 months,8 and 50% in-
cidence was found in a 60-month, follow-up study.20 The dif-
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Adverse event N %

Urinary tract infection 3 7.9

Urinary retention 7 18.4

De novo urge incontinence* 9 23.7

Dysuria 4 10.5

*At 12 months, only 2 (5.3%) of these women had presented with this condition.
The other 7 (18.4%) reported their first symptoms 60 months postoperatively.

TABLE 2. – Complications.

Figure 4. – Results obtained for the ICIQ-SF.

Figure 5. – Patient’s transvaginal ultrasound performed 3 months
after implant procedure. The image clearly shows the presence of
the implanted substance (arrow), which confirmed the permanence
of the resulting bulk.
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ference in the number of new urge incontinence cases may
be supported by epidemiological evidence which highlights
the correlation of urge incontinence prevalence with age. Our
study population presented a preoperative mean age of 62.6
years, and with the additional 60-month follow-up, the aver-
age age became 67.6 years. According to the NOBLE Study
(National Overactive Bladder Evaluation), the prevalence of
urge incontinence for 45-64 year old U.S. women was ap-
proximately 13%; this prevalence increases to 19% for
women within an age range of 65-74 years.24 Several other
studies25 support this correlation of urge incontinence with
age although the rates may differ depending on the study de-
sign and the definition of overactive bladder symptoms.
When evaluating the signs and symptoms of the study pa-
tients who presented with urge incontinence at their last fol-
low-up, it was concluded that there was strong evidence that
these symptoms could represent an additional, independent
condition that had no relationship to the pathophysiology of
the patient’s original SUI condition or to the therapeutic ap-
plication of the bulking agent. Women are more likely to suf-
fer from other systemic pathologies as they age which nega-
tively impact the inhibitory influence of the supraconal levels
of the central nervous system over the spinal cord cone
(medullary micturition center, S2/S3). This loss of inhibition
would not be directly associated to the vesicourethral
anatomic alteration due to an injectable substance even when
these conditions produce the same symptomatology as the
primary condition (SUI) as the involuntary loss of urine.
Based on this study’s results, the authors believe that

Opsys can be used as a minimally invasive transurethral
bulking procedure with durable clinical results and no seri-
ous adverse events. Additionally, another important point to
be considered when reviewing our results is the low re-in-
jection rate registered in this study which makes Opsys a
robust option as a single injection treatment. 
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