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Introduction There are a myriad of treatment options available for patients suffering with the increasing-
ly prevalent condition of stress urinary incontinence (SUI). The minimally invasive nature of periurethral
bulking agents makes them an attractive proposition in the correctly selected patient. There is, however,
limited data available on the medium to long term safety and efficacy of this procedure. The aim of our
study is to evaluate the outcomes of Polyacrylamide Hydrogel (PAHG) (Bulkamid®) as a periurethral bulk-
ing agent at our institution.

Material and methods From 2006 to 2011, two hundred and fifty six women underwent periurethral
bulking with PAHG in the management of SUI or mixed urinary incontinence (MUI). Women were as-
sessed with at least yearly quality of life and ICIQ questionnaires.

Results The majority of patients had the procedure under a local anaesthetic, with a median operative
time of 9 minutes. Median follow up was 38 months. 82% of patients reported cure/significant improve-
ment at 3 months. Importantly, this high satisfaction rate was maintained at final follow up and was
reflected in both VAS and ICIQ scores. There were no reported adverse reactions and no significant safety
concerns.

Conclusions We conclude that Bulkamid® injection is an efficacious, minimally invasive, and safe proce-
dure for a selected group of patients with stress incontinence. In our study, PAHG has been shown to be
durable and safe.
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INTRODUCTION

Stress urinary incontinence (SUI) is a morbid
condition, which is increasing in prevalence [1].
An increasingly diverse cohort of patients now seek
management for their SUL. The minimally invasive
nature of intra urethral bulking agents makes them
an attractive proposition for the management of fe-
male stress urinary incontinence.

As early as 1904, Meyer described periurethral injec-
tions of paraffin for the compression of the urethra
to cure urinary incontinence [2]. However, the tech-
nique has been plagued by the inability to provide
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an efficacious, durable, and safe bulking agent. In-
jectable materials including Teflon® polytetrafluoro-
ethylene, autologous fat injections, and hyaluronic
acid/dextranomer copolymer (Zuidex) have been as-
sociated with problems, including particle migration
and safety concerns, which have led to their with-
drawal [3].

Polyacrylamide hydrogel (PAHG) Bulkamid® is a ste-
rile gel consisting of 2.5% cross-linked Polyacryl-
amide and 97.5% non pyrogenic water [4]. PAHG
has been used extensively in plastic surgery and
has been shown to be biocompatible, non- toxic, and
non- resorbable [5, 6, 7]. PAHG was subsequently
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introduced as a promising periurethral bulking agent
by Lose et al. in 2006 [8]. In subsequent multi-in-
stitution trials, PAHG has shown responder rates
of 64% at two year follow up and good tolerability [9].
However, doubts remain about the durability and
cost effectiveness of periurethral bulking agents.
Studies have shown that the success rates of periure-
thral bulking agents are disappointing, with increas-
ing failure rates after 24 months [10].

The aim of our study is to describe our institution’s
use of periurethral PAHG bulking in the manage-
ment of female stress and mixed urinary inconti-
nence.

MATERIAL AND METHODS

From June 2006 to October 2011, the majority of our
patients with SUI or MUI were offered periurethral
bulking PAHG by a single surgeon (WA). The median

Figure 1. Coaptation of the urethral walls post PAHG transure-
thral bulking.
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Figure 2. Subjective success rates according to time.

BMI was 27.6 kg/m? (19.5-47) and the median num-
ber of pregnancies was 2 (0—4). All patients included
in this study had urodynamically proven urinary
stress incontinence with a median maximum cysto-
metric capacity of 322 ml (245-502) and median val-
salva leaking pressure of 59 cmH,0 (38-100) with no
evidence of outflow obstruction (Qmax <15 ml/sec,
P ... >50 cmH,0O). Patients with concomitant uri-
nary tract infection, previous surgery for stress in-
continence, functional bladder capacity <200 mls,
and pelvic organ prolapse > stage 2 were not in-
cluded in the study. Only patients with a duration
of symptoms of more than one year, failed conserva-
tive treatment, and incontinence episodes >1 per 24
hours were included in the study.

At the initial screening visit, all women were clinical-
ly evaluated with a complete history, physical evalua-
tion, daily pad count, and urine dipstick. Urodynam-
ic investigation was completed as a standard, with
the inclusion of post void residual measurement,
urethral pressure profile, pressure flow profile, and
leak point pressure. At baseline, patient subjective
satisfaction was assessed using patient-completed
International Consultation on Incontinence Ques-
tionnaires (ICIQ) [11] for evaluation of lower uri-
nary tract symptoms and their impact on the quality
of life with a ten point visual analgoue scale (VAS
QoL) [12].

Procedure

All patients were given prophylactic gentamicin.
The patient was positioned on the operating table
with slight hip flexion. Lubricant containing local
anaesthetic was placed inside the urethra and was
followed by slow trans-urethral instillation of 2%
lignocaine solution. The PAHG injection was per-
formed under endoscopic control using a single use
PAHG Bulkamid® cystoscope connected to 0 degree
optic to make the sub-mucosal injection of PAHG
precise and accurate. The rotating sheath over the
cystoscope allows the working channel to rotate
360 degrees to provide optimal access and visual con-
trol of the injection sites without moving the whole
cystoscope. Points of technique include slow ad-
vancement of the needle to avoid accidental urethral
mucosa injury and an angulation of less than five
degrees to avoid deep injection. The ideal sub-muco-
sal injection sites are 3, 6, and 9 o’clock and within
1 cm distal to the bladder neck (proximal urethra).
To achieve good coaptation of the urethral wall,
1-2 mls of Bulkamid® are injected at 3 sites with
no more than 0.5 ml at each site (Figure 1).

All patients were discharged home the same day
after spontaneous voiding with residual volume



CENTRAL EUROPEAN JOURNAL OF UROLOGY

-
&
1

Median ICIQ
S

wh
1

cIII:IIII
T N P

&
*\(‘
'&ﬁ

&

Follow up (months)

T T T T

é&a oy N "I,.-h ,._,‘h ﬁ) é}
]

Q}@'

Follow up (months)

Figure 3. Median ICIQ score according to time.

less than 100 mls, except one who went into acute
urinary retention (0.45%). Patients were assessed
at 3 months post operatively, including urine analy-
sis and objective assessment with bladder scan for
residual volume. The patients were subsequently fol-
lowed up at 12 months and then on an annual basis
with ICIQ and VAS QoL.

The primary end point of the study was whether
patients were completely dry (cured) or leaked once
a week or less (significant improvement) as assessed
by question 2 of the ICIQ questionnaire. Secondary
endpoints included quality of life assessment and
safety profile.

Statistics

We used Graphpad Prism version 5.0 to analyse the
data. We used the Wilcoxon sign rank test to assess
the difference in scores before and after PAHG injec-
tion. Those variables which were assessed on more
than two occasions were assessed using the Fried-
man ANOVA test.

RESULTS

Two hundred and fifty six consecutive patients with
stress urinary incontinence with a median age of
59.8 years (31 to 93) underwent transurethral PAHG
injection. Clinically, stress incontinence was pure
in 148 patients (67.8%), while the remainder had
mixed incontinence with predominant stress incon-
tinence. 225 patients had the procedure performed
under local anaesthesia. The remaining 21 patients
opted for the procedure under a short general an-

Figure 4. Median VAS QoL according to time.

aesthesia. The median operative time was 9 minutes
(Inter quartile range (IQR) 5 to 14).

Two hundred and twelve patients (82.8%) had a sub-
jective improvement (subjectively cured or signifi-
cant improvement) at 3 month follow up. 110 of the
patients were cured (42.9%). The percentage of pa-
tients cured/improved at 3 months was maintained
throughout follow up with a non statistically sig-
nificant reduction between 3 months and five years
(Figure 2). Median follow up was 38 months (IQR 22
to 57 months) (Table 1).

The median ICIQ score showed a significant im-
provement at three months (p <0.0001). This was
maintained at 12 months and on subsequent year-
ly follow up to five years (Figure 3). Similarly, the
overall QoL VAS score decreased significantly from
a baseline median of 6.6 to 1.2 after 3 months and
1 at 12 months follow-up (Figure 4).

The median number of incontinence episodes in
a 24 hour period decreased from baseline (p <0.0001)
and was maintained throughout follow up (Table 2).
There was no significant change in median post
operative residual volume, with a baseline volume
of 44 mls (IQR 10 to 80) and a value of 24 mls (IQR
10 to 55) at 3 months. The mean urine leakage on
a 24 hour pad test was reduced after treatment,
ranging from 56.5 grams (IQR 32 to 138) at baseline
to 4.5 g (IQR 2.3 to 5.2) at 3 months (p <0.0001).
Longer term data on urinary leakage and post void
residual was not collected.

Two patients recorded worsening of their urinary
symptoms with development of de novo overactivity
symptoms. Four patients were seen by their general
practitioner three days after Bulkamid® injection
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with symptoms suggestive of acute cystitis and were
treated with oral antibiotics. One patient (0.45%)
was unable to void post injection and subsequently
failed 2 trials without catheters. Part of the PAHG
was squeezed out and she managed to void success-
fully and remained dry. Eighteen patients who had
continued stress urinary incontinence had a second
PAHG injection (Bulkamid® booster) which cured
their urinary incontinence.

In those patients with no improvement in symp-
toms who had good coaptation at the time of initial
Bulkamid® injection, it was felt that they would not
be helped by a further booster. These patients were
offered further surgery pending anaesthetic fitness
and patient preference.

Safety

None of the patients developed infection, abscess, or
allergic reaction at the site of the injection. No other
adverse events were described. As described previ-
ously, one patient developed urinary retention and
this was resolved.

DISCUSSION

There have been concerns over the durability and
medium/long term safety of bulking agents. Pre-
vious studies have shown responder rates of 67%
and 88%, respectively, to periurethral bulking agents
at follow up of 24 months [9, 13]. Uniquely, we pro-
vide evidence of the efficacy of PAHG periurethral
bulking at a median follow up of 38 months and
in a limited cohort of patients at 60 months. This
durability is supported by all parameters, including
VAS Qol scores and ICIQ.

This study shows excellent, durable results for
a minimally invasive procedure. We feel that the
durable nature of PAHG as a periurethral bulk-
ing agent is supported by the outcomes from other
specialities. PAHG has been used in breast surgery,

Table 1. Number of patients who reached each stage of follow up

and has shown that it does not migrate and is non-
degradable even after ten years of follow up [5].
It has similar, long term results as a soft tissue filler
in plastic surgery [6, 14]. These long term results
from other specialities illustrate its inert nature,
which can be utilised as a periurethral bulking agent.
There are various management options available for
patients with stress urinary incontinence. There are
however, patients in whom a bulking agent may be
preferable, including patients unfit for a general an-
aesthetic, women of childbearing age, and patients
with gross obesity (Table 3) [15, 16, 17]. In addition
to these primary indications, PAHG periurethral
bulking can be offered to women with persistent or
recurrent stress incontinence who have failed previ-
ous incontinence surgery [18].

The other important message from our study is the
lack of any reported adverse reactions, indicating the
inert nature of PAHG. This good safety profile has
been replicated in other studies describing the use
of PAHG as a periurethral bulking agent and in its
use in other specialities [7, 19-22]. The durability
of PAHG is further backed up by the work of Mou-
ritsen et al. who found that PAHG deposits were still
visible on vaginal ultrasound in eleven patients eight
year post injection [23].

In this study, 42.9% of patients were cured (com-
plete resolution of their symptoms in absence of any
post-operative complications). This compares to the
2007 findings of Albo et al. in a large study on col-
posuspension and pubovaginal sling with an overall
success rate of 47% [24]. In their 2002 prospective
multicentre randomised trial of tension free vagi-
nal tape and colposuspension, Ward et al. showed
a 66% complete cure rate in the vaginal tape arm
[25]. More recent studies have however shown high-
er success rates for sub urethral slings [26]. We note
that bulking agents are more expensive than tapes,
although they are quicker to inject and can be an in-
office procedure. As suggested by Ghoniem et al. [13],
we would like to recommend a randomised study

Table 3. Indications for PAHG periurethral bulking

Baseline 3 12 24 36 48 60
months months months months months months
Mean 256 256 218 179 138 99 60

Table 2. Incontinence episodes per 24 hour period

Baseline 3 12 24 36 48 60

months months months months months months
Mean 3.8 0.6 0.8 0.6 0.6 0.6 0.7
standard ) 16 1.7 15 1.4 1.4 14

deviation

Internal Sphincter Deficiency
Women who prefer minimally invasive surgery

Women of childbearing age

Patient not suitable for more invasive surgery: elderly, severe vaginal
stenosis, high risk for regional or general anaesthesia.

Gross Obesity

Detrusor hypo-activity (Low flow, low voiding pressure <15 cmH,0)
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of periurethral bulking agent and tension free vagi-
nal tape to include cost benefit analysis.

We acknowledge that we only had five year follow up
on a minority of patients. There is no evidence that
the patients who were lost to follow up were suffer-
ing from lack of efficacy or durability of the treat-
ment. We do acknowledge that this is a source of po-
tential bias and a limitation of our study. Our study
did not have a control group and lacked randomisa-
tion. In addition, we did not have longer term data
on 24 hour pad test. However, we feel that quality
of life and subjective measures were more important
parameters.
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