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Abstract The objective of the study was to evaluate the
effectiveness of an implant of porcine dermis to augment
the bladder in women with refractory overactive bladder
syndrome (OAB). Twelve women underwent a Pelvi-
colTM bladder augmentation. A visual analogue score
for severity of incontinence and a quality of life ques-
tionnaire was carried out pre-operatively and at
12 months post-operatively. Follow up cystoscopy was
carried out in three women in addition. Three women
were dry and cured; five women were significantly
improved; two women were slightly improved and the
procedure was unsuccessful in the remaining two
women. There were no significant complications and
voiding was spontaneous in every case. A bladder aug-
mentation using porcine dermis may have a role in the
surgical management of non-neuropathic women with
OAB that has failed to respond to conservative therapy.

Keywords Overactive bladder syndrome Æ PelvicolTM Æ
Bladder augmentation

Introduction

Urinary incontinence is an extremely common and so-
cially embarrassing condition, which considerably af-
fects the lives of those sufferers [1]. Approximately 35%
of non-neuropathic women with urinary incontinence
are subsequently found to have overactive bladder
syndrome (OAB) [2]. The cardinal symptoms of this
syndrome are frequency, nocturia, urgency and urge
incontinence, and this occurs when the bladder contracts
either spontaneously or on provocation [3]. OAB may be
helped by conservative treatment such as bladder
retraining [4], biofeedback [5] and hypnotherapy [6].

However, most patients are commenced on pharmaco-
logical treatment with anticholinergic drugs and the
majority of patients may be cured or improved by these
conservative means [7]. Approximately 10% of patients
are refractory to conservative therapy and will require
surgical intervention [8].

Surgical techniques such as phenolisation [9] and
bladder transection [10] were widely used in the past, but
have been abandoned, since they have high complication
rate and at best, a short period of effectiveness. The
‘‘Clam’’ enterocystoplasty operation was originally
described in 1982 [11] for the treatment of congenital day
and night enuresis, secondary to detrusor instability. It
has since become the operation of choice for overactive
bladder for neuropathic and non-neuropathic patients
alike. The success rate of enterocystoplasty has been
claimed to be as high as 90%, but there is a significant
morbidity as a consequence [8]. These include voiding
dysfunction and up to 25% of female non-neuropathic
patients will have to self catheterise [12]. There is also a
significant increase in urinary tract infections [13] and
there are concerns regarding metabolic changes, since
there is a known metabolic acidosis with respiratory
compensation and hyper chlorinaemia [14]. Approxi-
mately 10% of patients will also experience profound
diarrhoea due to disruption of the entero-hepatic circu-
lation of bile salts [15]. By far, the major concerns are of a
malignancy to develop either in the bladder remnant or
in the incorporated bowel segment [16].

PelvicolTM is an acellular flat porcine dermis, which
has been extensively used throughout the body for
reconstruction and provides a permanent repair [17].
This study was carried out to evaluate the use of Pelvi-
colTM to augment the bladder in women with refractory
OAB.

Methods

Twelve women (age range 32–79 years; mean 52 years)
were recruited in the study. Approval for the study had
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been granted by the Local Research Ethics Committee.
All women had previously undergone urodynamic
studies confirming detrusor wave contractions and had
completed a course of conservative treatment with either
physiotherapy or anticholinergic medication or both. All
women were taught pre-operatively to self catheterise in
case of voiding dysfunction post-operatively.

The women were placed in the Lloyd-Davies position
under a general anaesthetic and in all but one case, a
pfannesteil incision was carried out. The rectus sheath
was incised and the recti abdomini muscles separated to
gain access into the retro-pubic space or Cave of Retz-
ius. The dome of the bladder was incised and the incision
continued to within a couple of centimetres of the ure-
teric orifices on each side. A 12 · 10 cm piece of Pelvi-
colTM implant (Bard, UK) was then trimmed to produce
an oval or elliptical shape. The PelvicolTM implant was
then turned slightly diagonally so that the maximum
length, which is from one corner to the opposite, lay
transversely. Initially, these corners were sutured to the
apex of the bladder incision on each side using dissolv-
able 2/0 Vicryl sutures. The edges of the porcine implant
were then sutured to the bladder edges using the same
sutures. At this point, the peritoneum was then opened
and the omentum mobilised downwards to cover the
implant and to give it a vascular supply. In two cases,
the omentum was too short and therefore the PelvicolTM

implant was simply covered by peri-vesical fat. A 20 g
supra pubic catheter was inserted under direct vision and
a drain used to drain the retro-pubic space.

Intravenous antibiotics were given intra-operatively
only, and a cystogram organised for 28 days post-
operatively. In three patients, follow-up cystoscopy was
organised for 6 months post-operatively.

The women completed a Kings College Hospital
Quality of Life (KCH QoL) Questionnaire pre-opera-
tively, which was repeated at 12 months post-operatively
for comparison. In addition, a visual analogue scale was
completed to give an indication of the severity of
incontinence, ranging from 0 indicating no incontinence
to 10 that was the most significant incontinence the
patient could perceive. In addition, the women were
asked if they would recommend the operation to a
friend. Non-parametric (Mann–Whitney) analysis were
used to test for statistical significance.

Follow up urodynamic studies were carried out in
four women: all women completed a post-operative
frequency volume chart and a bladderscan was carried
out to measure residual bladder volume.

Results

The operation time ranged between 80 and 150 min with
a mean and median time of 115 min. All 12 cystograms
carried out at 28 days post-operatively showed no leaks
and voiding was spontaneous in all women, in that none
were required to self catheterise. Post-operative residual
volumes measured by bladderscan were all less than
100 ml.

The length of stay ranged between 4 and 21 days with
a mean of 7.4 days and a median of 6 days. However,
these results are skewed by the fact that one woman
stayed for 10 days for social reasons and one for 21 days
for a severe wound infection related to her insulin-
dependant diabetes becoming out of control.

The subjective results are shown in Table 1. One
woman was lost to follow up, but just prior to moving
out of the area had been the subject of an article in the
local newspaper claiming complete success of her
symptoms. Including this woman, three women were
completely dry as a result of the procedure and five
were significantly improved. Two women were slightly
improved and in the remaining two women there
was no change in symptoms. There was no significant
improvement in general health perceptions and in per-
sonal relationships, but in all other domains of the KCH
QoL, there were statistically significant improvements,
particularly in incontinence impact, role limitation and
emotions. There was also a highly significant reduction
in perception of incontinence as shown by the visual
analogue scale. Out of the 11 women who replied, 10
would recommend the operation to a friend, which
included 2 in whom the operation was unsuccessful.

The pre- and post-operative frequency volume chart
results are shown in Table 2. Overall, there is a reduc-
tion in day and night urinary frequency, which reflects
the subjective improvement. Four women agreed to
follow up urodynamic studies: these included both
women who had no change in symptoms. In these two
women, there was no change between the pre- and post-
operative urodynamics. In one woman who was only

Fig. 1 Cystoscopic appearance at 12 months following PelvicolTM

implant cystoplasty
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slightly improved, pre-operative urodynamics showed
contractions up to 30 cm H2O but no detrusor wave
activity was seen post-operatively. In the remaining
woman who was significantly improved, detrusor wave
contractions were still seen but the maximum amplitude
was reduced from 40 to 15 cm H2O. It would therefore
appear that subjective results are as reliable an indicator
of outcome as objective results.

Follow up cystoscopy showed that the PelvicolTM

had been incorporated completely into the bladder
which was covered over by urothelium with only a small
area of inflammation at the dome of the bladder to
indicate the site of the porcine dermal implant (Fig. 1).

Discussion

This study has shown that bladder augmentation using a
PelvicolTM porcine dermal implant is effective in the
management of refractory or intractable OAB. The
technique is easy to learn and the procedure time is
considerably quicker than an enterocystoplasty.
Although the length of time of surgery was wide, almost
all the longer operations were at the beginning of the
series, which reduced dramatically with experience. The
morbidity of this procedure is low, with no voiding
dysfunction and only one patient suffered from a urinary
tract infection that required rotational antibiotics. The
porcine implant is readily incorporated into the body as
shown by the fact that there were no leaks on cystogram
1 month post-operatively and on cystoscopy which re-
vealed complete integration of the graft.

The technique is primarily a retro-peritoneal proce-
dure, and as a consequence there was neither bowel
dysfunction nor disruption to acid base metabolism. The
likelihood of malignant transformation, therefore,
would be expected to be insignificant in these women.

In many ways, the operation resembles a detrusor
myectomy which has also been shown to be effective for
this condition [18], but is certainly much simpler to
perform. However, most detrusor myectomies have
taken place in neuropathic patients where the bladder
wall is thicker. All women in this series were non-neu-
ropaths and no assumptions can therefore be made as to
its effectiveness in neuropathic patients. Porcine dermal
grafts of a similar nature are available in larger sizes,
which could be used for this indication.

The place for radical surgery for refractory OAB is
changing with the advent of intravesical injections of
botulinum toxin [19], but if such injections are unsuc-
cessful and enterocystoplasty considered inappropriate,

then bladder augmentation using PelvicolTM may be
considered as a useful adjuvant in these circumstances.
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