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Overactive bladder is a common urological diagnosis, which
is often untreated as patients fail to seek help for this
embarrassing problem.  This disorder causes significant
lifestyle limitations for the patient and is also expensive as
it reduces national productivity and therefore affected
patients should be treated.  It is simple for primary care
providers to make a working diagnosis in this disorder and
they should be carrying out simple investigations in order
to make the diagnosis.  Commencement of therapy should
start with conservative measures such as lifestyle
modifications including pelvic floor exercises and bladder

drill followed by the introduction of pharmacological
treatments if necessary.  The patient should be fully educated
about their disorder and about the potential side effects of
the medication they are given in order to improve
compliance.  There are a number of antimuscarinics available
on the market for the treatment of overactive bladder but it
is often difficult to decide which is the best form of
management for these patients.  In this review we address
the necessary investigations that need to be carried out as
well as providing an overview of the different non-surgical
and medical treatments for this common problem.  Should
these therapies fail, then the referral to a urological specialist
should be made prior to invasive therapy.

Key Words:  overactive bladder, antimuscarinics,
detrusor overactivity neuromodulation, detrusor
myectomy, augmentation cystoplasty

Since the definition of overactive bladder has
changed it is difficult to find the true prevalence of
the disorder worldwide.  Prior to the change in
definition of OAB a study carried out in six European
countries estimated that 16.6% of the population aged
40 or above had symptoms of OAB, frequency being
most commonly reported (85%), whilst urgency (54%),
and urge incontinence (36%)were the next most
commonly reported symptoms.2  Of these populations
in Europe 60% had sought medical consultation and
27% were receiving treatment.  A recent study in Japan
by way of a questionnaire has showed an estimated
prevalence of OAB of 12.4% in a population over the
age of 40 years and prevalence rates of 6.4% having
urgency incontinence and 6.0% without incontinence.3

The questionnaire also assessed health-related quality
of life (HRQol) and found that 53% of the respondents
had some change in the HRQoL and of these 23% had

Introduction

Overactive bladder (OAB) was defined in 2002 by the
Standardization Subcommittee of the International
Continence Society (ICS) as the presence of urgency
with or without urge incontinence, accompanied by
urinary frequency, and nocturia, but in the absence of
urinary tract infection or other pathology.1  Overactive
bladder is a symptomatic diagnosis and in order to
make a diagnosis of detrusor overactivity, which is
the usual pathophysiological cause of OAB,
urodynamics is essential.

3478



© The Canadian Journal of UrologyTM; 14(2); April 20073479

Management of the overactive bladder:  a review of pharmacological therapies and methods used by the urological
specialist

had medical input for their symptoms (23% men, 8%
women).  Following the introduction of the new
definition of OAB, the National Overactive Bladder
Evaluation (NOBLE) programme estimated that 16.5%
of the US population (16% of men and 16.9% of
women) over the age of 18 had the symptoms of OAB.4

The economic costs are also important when
considering OAB.  Not only do we need to think about
the medical costs but because OAB can be so
debilitating, we must also include lost productivity.
A study carried out by the University of Michigan
reported that OAB, and more notably urinary urgency
incontinence occurred in 37% of the responders, when
questionnaires were sent to women between 18 and
60 years of age.  Of those with severe symptoms 88%
reported a reduction in concentration, performance
of physical activities, self-confidence or the ability to
complete tasks without interruption.5  The overall cost
of OAB in the United States in 2000 was estimated
at between US $9.1 billion6 and US $12.6 billion7

although this is still less than the financial burden of
all urinary incontinence which costs US $19.5 billion.7

The precise cause of OAB is unknown although
the main mode of action of pharmacological therapy
for OAB is at the synaptic junctions.  It is therefore
important to understand the basic neurophysiology
of bladder function, Figure 1.  Afferent innervation
within the urothelium of the bladder responds to
pressure rather than bladder volume once the bladder
has undergone its initial stage of filling.8  This sensory
information is carried by pressure-volume fibers
within the pelvic nerves to the spinal cord segments
S2-4, where a small number synapse with
preganglionic parasympathetic cell bodies, whilst the
majority cross the midline and ascend in the lateral
funiculus to the pontine micturition centre.

A few fibers allow conscious awareness of bladder
filling by continuing to the cerebral cortex.  There are a
small number of nociceptors found in the trigonal area
which are stimulated by the over distension of the
bladder.9  These impulses are projected in the hypogastric
nerve to T10-L2 from where they ascend to the pons via
the contralateral lateral column.  The pontine micturition
centre is the point of control of the bladder’s storage and
voiding capabilities.  The afferent impulses synapse at
nuclei within the dorsolateral region of the pons.  There
are also synapses with the higher centres such as the
cerebellum, extrapyramidal system and the brainstem,
which partly explain the conscious, emotional and
psychological influences upon micturition, although the
exact mechanism of their function is still poorly
understood.10  Efferent signals descend from the pons
within the lateral columns and synapse with the
preganglionic bodies of the parasympathetic nerves
within the intermediolateral column of S2-S4.  The nerves
then run as the nervi erigentes and synapse with
postganglionic parasympathetic nerves, which have
their nerve endings within the detrusor muscle and
urethra.  There are impulses that pass from the pons to
Onuf’s nucleus that controls the striated muscle of the
sphincter and via the pudendal nerve from S2-4 to the
levator ani.  De Groat has worked upon the theory of
inhibitory interneurones that prevent the onward
transmission of impulses from afferent nerves to
postganglionic parasympathetic nerves until a frequency
threshold is reached.11  As the frequency of afferent
signals reaches this threshold it leads to postganglionic
parasympathetic outflow that results in coordinated
contraction and relaxation of the smooth and striated
muscle elements of the lower urinary tract.12

There are three theories as to why the condition of
overactive bladder occurs.  During filling the bladder
should be in a relaxed state however in OAB the
detrusor muscle contracts involuntarily (detrusor
overactivity).  The first hypothesis for this
phenomenon is the myogenic theory, which suggests
that partial denervation of the detrusor muscle results
in an alteration in the excitatory function of the
detrusor muscle cells.  This then leads to involuntary
detrusor contractions, and thus a rise in intravesical
pressures.14  There is also a suggestion that there is a
neurological basis to the overactive bladder where
there has been an insult to the central inhibitory
pathways or sensitization of the peripheral afferent
terminals in the bladder, thus leading to the
stimulation of the detrusor muscle.15  The final theory
behind detrusor overactivity is that there is
inappropriate activation of the phasic activity of the
detrusor.16

Figure 1.  Sensory and motor control of micturition.
Adapted from Wein AJ.13
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Assessment of the patient with OAB symptoms

Patients often seek the advice of their primary care
physician and in order to correctly diagnose and manage
a patient with OAB the physician must first take a careful
and detailed history as well as a thorough physical
examination. Figure 2. If the general practitioner is at all
worried they should refer to the urological outpatients
for further assessment.  Once in the outpatient
department the urologist should repeat the history and
examination.  The history should include a thorough
examination of the patients symptoms, for example if a
patient has urgency are there triggers, for example
caffeine.17  If they are experiencing incontinence how
severe is that incontinence?  How many pads are they
using per day and is the patient having to change outer
clothing because of the incontinence?  It is of great

importance to assess the patient’s symptoms when they
are in different environments, for example at night, at
work or on holiday.  Questioning should also include
whether there is any presence of hematuria or infection.
There must also be a detailed past medical history, which
includes previous surgical interventions and also a
comprehensive drug history including non-proprietary
drugs, and if the patient is female, a full obstetric and
gynecological history should be taken.  Quite often a
review of systems may elucidate the presence of co-
morbidities such as untreated congestive cardiac failure,
which may aggravate, or irritable bowel syndrome
which is associated with the symptoms of OAB.18  Other
avenues that should be explored during questioning are
smoking and occupational history as well as daily fluid
management, as there may be identifiable lifestyle
changes that can be made to alleviate symptoms.

Figure 2.  Algorithm for the evaluation of a patient in the primary care setting.  After thorough assessment
following the algorithm allows patients to receive the appropriate treatment for their symptom profile.
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Physical examination commences with a full
abdominal examination to assess for the presence of a
palpable bladder, and careful note made of surgical scars.
There should always be a full neurological examination
and a record made of lower limb tone, power, reflexes
and sensation.  A digital rectal examination should also
include assessment of neurological deficits as well as the
presence of fecal loading or of an enlarged and/or
abnormal prostate.  In a female patient, a pelvic
examination using a Simms speculum is included in the
consultation, and observation of simple disorders such
as atrophic vaginitis, anterior or posterior vaginal or
uterine prolapse should also be made.

In addition to the history and examination a number
of simple outpatient and laboratory tests can be carried
out to distinguish between the differential diagnoses.  A
mid stream urine specimen should be tested and if
necessary sent for microscopy, and culture.  As well as
ruling out infection, urine testing will assess for the
presence of hematuria, alerting the health care
professional to the possibility of intravesical lesions such
as stones or tumors.  If PSA is performed, after
appropriate counseling, an elevated level may suggest
the presence of benign prostatic obstruction or even
prostate cancer, which may account for symptoms.
Those with a palpable bladder should have urea and
electrolytes checked in order to treat any resultant renal
failure.  Patients with severe symptoms, which are
having significant impact on their daily lives, should
have further investigation.  Assessment tools such as a
frequency volume chart, or modules from the
International Consultation Incontinence
Questionnaires19 can also assist the physician in the
assessment of a patient’s symptoms and also the severity
with which they interrupt activities of daily living.  In
addition to these questionnaires, OAB specific
questionnaires have been developed and are reliable
tools in assessing the impact that a patient’s symptoms
are having on their quality of life.20  Bladder diaries can
be used to document the time of micturition, voided
volumes, episodes of urgency and incontinence, the
number of incontinence pads used and how wet they
are, as well as documentation of fluid intake.  Recent
studies have shown that a 3-day diary is as effective as a
7-day diary in assessing patients’ symptoms.  Also it
improves accuracy, as it reduces the use of memory in
filling in gaps in a 7-day diary.21

Management of the overactive bladder

Conservative measures
Management of the overactive bladder can be divided
into four main areas and the primary care physician
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can initiate most of these therapies.  Initially
conservative measures should be tried.  Educating the
patient about lifestyle changes and diet as well as the
effects of drug therapy and the impact they have upon
symptoms is important to gain compliance.22  Fluid
management is extremely important and many
patients will be able to control their symptoms by
simple measures such as eliminating caffeine from
their fluid intake.  A simple explanation of the effect
of caffeine has by acting as a diuretic and stimulant
of the detrusor17 will have a reinforcing effect on the
patient.  Other areas of fluid management are the
educating the patient in the understanding the fluid
component of their daily food intake, cessation of any
fluid intake after 6.00 pm and ensuring that they void
before bed may reduce or eradicate nocturia.

Bladder training and pelvic floor exercises are
useful non-pharmacological measures to enable the
patient to gain control of their symptoms.  Educating
the patient about their symptoms and active bladder
management therapies such as pelvic floor exercises,
bladder drill and biofeedback mechanisms have been
shown to be as effective as pharmacological therapy.23

Bladder training leads to a reduction in voiding
frequency as well as increasing voided volumes.  The
patient is taught to void each hour on the hour, and
then asked to increase the interval by 15 minutes each
week until they are satisfied with their voiding
frequency.  In addition to this the patient is also taught
pelvic floor exercises to be carried out when they
experience a bladder contraction, or when they rise
from lying or sitting as these situations have been
identified as triggers for involuntary detrusor
contractions.24  The community continence advisors
can improve compliance by reinforcing the
importance of these self-help therapies.

Drug therapy

Pharmacological treatments for over active bladder
are numerous, each having its own profile of
bioavailability, side effects and dose regimen.  First
line pharmacological treatment should be using of one
of the many antimuscarinic preparations.25  These
drugs aim to reduce the frequency of voiding and the
number of incontinent episodes, thus improving the
quality of life for the patient.  However, these dugs
are not “bladder specific”, resulting in often quite
distressing side effects such as dry mouth, blurred
vision, dizziness and constipation.  They may also
cause confusion in the elderly and this is often more
obviously seen in patients with dementia.  However,
by using the range of preparations available, with
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different dosing schedules and modes of delivery, it
is usually possible to find an acceptable balance for
symptom control and tolerability of side effects.

Oxybutynin
Oxybutynin was the first commercially available
antimuscarinic drug and has been on the United
States market since 1975.  Oxybutynin is a
tertiary amine that undergoes hepatic first pass
metabolism that produces the metabolite
N-desethyloxybutynin, which along with its parent
compound has very good antispasmodic effects on
the detrusor muscle as well as relaxation of smooth
muscle.26  The original oral preparation, immediate
release (IR) formula, can be taken up to three times
a day with a maximum total dose of 30 mg per day.
Its onset of action is 30-60 minutes from
administration with its peak effect 3-6 hours after
oral intake.  Because of its side effect profile
oxybutynin should be given initially at its lowest
dose possible (2.5 mg) and patients should be
warned about the side effects in order to maintain
compliance.27  This formulation of drug can be
titrated to ensure that the minimum dose is given
to provide adequate control.  In an effort to reduce
non-compliance, a single dose modified release (ER)
preparation was developed and gives equal
symptom control,28 but because it is a modified
release preparation, the side effects of dry mouth,
constipation and blurred vision can be reduced.29

The reduction in side effects is due to the reduction
in peak serum concentrations and better control of
symptoms is a consequence of the reduced peak
and trough effect, resulting from a slow constant
release.  Oxybutynin ER has been shown to
improve patient’s quality of life over 3-12 months
of therapy.30

An alternative method of delivering oxybutynin is
via a transdermal patch, which prevents first pass
metabolism within the liver, and thus reduces
the production of the active metabolite N-
desethyloxybutynin, and therefore prevents the side
effect of dry mouth.  There is an increase in plasma
concentration of oxybutynin for a lower dose via this
administrative route.31  The transdermal patch can cause
local skin irritation, but a trial which compared it with a
daily oral dose of slow release tolterodine or placebo in
patients with urgency and mixed incontinence showed
that it had a comparable effect with tolterodine but with
fewer side effects.32  It is also possible to deliver
oxybutynin via an intravesical route although this is not
convenient unless the patient is already carrying out
intermittent self-catheterization.

Tolterodine
Tolterodine is another commonly utilized anticholinergic
drug, which is a tertiary amine with an active metabolite,
5-hydroxymethyl, brought about by hepatic metabolism.
Unlike oxybutynin, tolterodine and its metabolite are
more selective agonist of the bladder muscarinic receptor
than those found in the salivary gland.33  It is again an
oral preparation that can be given as an immediate
release (1 mg or 2 mg) twice daily or as an extended
release once daily formula (2 mg or 4 mg) that achieves
peak plasma concentrations within 1-2 hours or 2-6 hours
respectively after administration.27  It does have a very
variable half-life of 3-10 hours, depending upon the
ability of an individuals to metabolize the drug.
Therefore it does require careful titration of dose
depending upon the individuals metabolic response.34

The use of tolterodine has been shown to be effective in
relieving the symptoms of urinary frequency, urgency
and urge incontinence, that are seen in patients with
overactive bladder.35

There are three important clinical trials that have
compared the different preparations of tolterodine and
oxybutynin in patients with the symptoms of
overactive bladder.

The first of these trials was the Overactive Bladder:
Judging Effective control and Treatment (OBJECT).36

This trial compared the use of oxybutynin ER 10 mg
once daily with tolterodine IR 2 mg twice daily over
12 weeks in both men and women.  This trial showed
that oxybutynin ER was significantly more effective
in reducing the number of both urge incontinent and
total incontinence episodes as well as urinary
frequency.  It also showed that there was no overall
difference in the frequency of adverse side effects
including dry mouth and CNS effects.  The main
problem with this trial is that the authors have
compared different preparations of the drugs and thus
have compared medications with different metabolic
profiles.  The authors also failed to measure the effects
on quality of life of the drug treatments.

The next important trial was the OPERA study
(Overactive Bladder: Performance of Extended Release
Agents).  This trial did compare like with like, using
the extended release formula for tolterodine 4 mg and
oxybutynin 10 mg in females for 12 weeks.  This trial
did show a statistically significant difference in the
clinical effectiveness of oxybutynin, which reduced the
frequency of micturition as well as reducing the weekly
urge and total urinary incontinence episodes.  It also
produced “total dryness” (no incontinent episodes) in
the last 7 days of the 24-hour voiding diary.  However
not surprisingly oxybutynin brought about a greater
frequency of dry mouth, although the other side effects



© The Canadian Journal of UrologyTM; 14(2); April 2007

of the antimuscarinics were seen in equal frequencies
with both drugs.  The drawback of this trial is that it
only compared a single group of patients who had
severe symptoms and therefore cannot be generalized
to include men who may only have urgency.37

The Antimuscarinic Clinical Effectiveness Trial
(ACET)38 compared tolterodine ER 2 mg and 4 mg with
oxybutynin ER 5 mg and 10 mg once daily in an open
label trial lasting 8 weeks.  It included both men and
women with a diagnosis of overactive bladder.  A
significantly lower proportion of patients withdrew from
the trial when taking tolterodine ER 4 mg when
compared with the other drug regimens.  These patients
were also found to have better symptom control as well
as less dry mouth than the patients receiving oxybutynin
10 mg.  Since this was an open labeled trial it was subject
to bias.  Whilst these trials compare clinical effects these
two popular antimuscarinics, there are no trials to
compare quality of life, therefore making it difficult to
determine the best method of treatment.  Cost, local
policy and availability of the drug also play a part in
deciding which method of treatment to use.

Trospium chloride
Trospium chloride is a quaternary ammonium derivative
from the plant alkaloid nortropan.  It binds competitively
to the muscarinic receptors and its advantage is that,
unlike the other antimuscarinics, which are lipophilic, it
is hydrophilic.  This means that it should not cross the
blood brain barrier, theoretically reducing the CNS and
cognitive side effects, and is theoretically the safest drug
to use in the elderly or confused patient.  Trospium
chloride is inefficiently absorbed by the gastrointestinal
tract, as 80% of its active compound is excreted in the
feces, and the absorption is further reduced if taken
with food.  It is also slow to reach its peak plasma
concentration taking 4-6 hours,27 and has a half-life of
10 hours.  The drug is metabolized by the kidney and
therefore adjustments to the dose should be made in
patients with renal insufficiency.39  However it is a well-
tolerated drug that improves symptoms within 1 week40

of commencing treatment.  It causes less dry mouth
when compared with oxybutynin IR preparations.41

As a result of the meta-analysis by Frohlich et al,42

trospium chloride was shown to be very effective in
neurological and idiopathic detrusor overactivity.
Trospium chloride was shown to produce significant
improvements in ‘maximum cystometric bladder
capacity’ and ‘urinary volume at first unstable
contraction’ when compared with placebo.  It was also
reported to have a similar adverse reaction profile as
placebo.  As yet there are no head to head trials of
trospium chloride and the other anticholinergics.

Propiverine hydrochloride
Propiverine hydrochloride is a tertiary amine with
both anticholinergic and calcium channel antagonistic
properties and therefore has been shown to have an
effect on the muscarinic receptors of the detrusor
smooth muscle but also has the theoretical advantage
of working directly upon the detrusor muscle itself,
via calcium channel antagonism.43  Propiverine
undergoes first pass metabolism bringing about the
production of several active metabolites, M-5, M-6 and
M-14.  It has been shown that the parent compound
and these metabolites affect detrusor contraction but
only propiverine and the metabolite M-14 have any
effect on the calcium channels.44  Propiverine reaches
its peak plasma levels in 2.5 hours.  It is excreted in
bile, urine and feces.  It is a twice-daily preparation
with a better side effect profile than oxybutynin, and
its effect upon cystometric bladder capacity at first
desire to void and mean maximal bladder capacity is
comparable to oxybutynin.45  It has also been put head
to head with tolterodine 2 mg twice-daily preparation
and it has been shown to have a comparable efficacy,
tolerability and improvement in quality of life.46

Solifenacin succinate
Solifenacin succinate is a once daily antimuscarinic
that has recently been approved in the United States,
Europe and now Canada.  It selectively binds to the
M3 receptor and has been shown to select the M3

receptors within the bladder rather than the salivary
glands with a higher affinity than other antimuscarinic
treatments in monkeys.47  Solifenacin has been shown
to be effective in the management of OAB in patients
who have no incontinence.  It significantly reduced
daily urgency episodes, urinary frequency and
increased voided volumes when compared with
placebo.48  The STAR trial, which was a comparison
of solifenacin 5 mg and 10 mg with tolterodine 4 mg,
found that with a flexible dosing regimen was found
to be superior to tolterodine ER.  This was because it
significantly reduced the number of urgency episodes
as well as urge incontinence and overall incontinence.
It also enabled a larger proportion of incontinent
patients to be continent by the end of the study.
However the trial design allowed up titration of
solifenacin but not tolteridine.49

Darifenacin
Darifenacin is a once daily selective M3 receptor
antagonist, with theoretical reduction of the adverse
affect of dry mouth.50  It has undergone safety trials
compared with oxybutynin and placebo and been
shown to have a similar effect on incontinent episodes
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as well as urgency, as oxybutynin 5 mg t.d.s.
Darifenacin was found to produce less dry mouth,
however the two drugs had similar incidence of
constipation.51  Darifenacin was also found to be safe
in an elderly population (≥ 65 years) with OAB and
produced significant improvements in all major
symptoms of OAB, with the main adverse events of
dry mouth and constipation being reported as only
mild or moderate when compared to placebo.52  It has
also been shown to increase urgency free time in
patients with OAB.53

In order to compare the pharmacological
treatments available for overactive bladder the third
International Consultation on Incontinence, held in
Monaco in 2004 looked at the available trials and
literature and ranked the treatments based upon the
evidence.54 Table 1.

There are a group of patients who provide
urologists and primary care physicians with a
perceived problem; these are the men with mixed
bladder outlet obstruction and overactive bladder.
This is because there is a theoretical risk of acute
urinary retention with antimuscarinic treatment in
men with BOO.  So which pharmacological
treatment is safe for these men?  Abrams and
Feneley showed that 42% of a population of 318 men
with symptoms to suggest bladder outlet
obstruction had urodynamic detrusor overactivity
as well as obstruction.55  A recent study using
tolterodine versus placebo in men with OAB and
BOO was performed to evaluate its safety in such

men.  Men > 40 years with BOO and confirmed
detrusor overactivity were randomized to 12 weeks
double blind treatment with tolterodine immediate
release or placebo at a ratio of 2:1.  There were
significant treatment differences in volume to first
detrusor contraction and maximum cystometric
capacity, favoring tolterodine over placebo.  Change
in PVR was significantly greater among patients
treated with tolterodine than placebo.  There were
no significant between-group differences in the
incidence of adverse events.  One patient reported
urinary retention that had been treated with
placebo.56  This study postulates that the fears of
treating men with OAB have been over emphasized.

Therapy for OAB if non-surgical treatment fails

Botulinum toxin
Botulinum toxin type A (BTX-A) is one of the
neurotoxins released by the soil dwelling bacterium
Clostridium botulinum.  It acts at the neuromuscular
junction by proteolysis of the intracellular proteins
that aid in the exocytosis of the pre-synaptic vesicles
containing acetylcholine.57  The result of which is a
failure of the post-synaptic depolarization and
propagation of contraction within the muscle
fiber served by that synapse.  It has therapeutic
indications throughout the field of medicine and
has been extensively used by plastic surgeons
in cosmetic surgery and in patients with
hyperhydrosis.58  It has also been utilized with

WAINE ET AL.

3484

TABLE 1. Drugs used in the treatment of detrusor overactivity: assessments according to the Oxford System
(modified).54

Level of evidence Grade of recommendation

Anti muscarinic drugs
     Tolterodine 1 A
     Trospium 1 A
     Darifenacin 1 A
     Solifenacin 1 A
     Propantheline 2 B
     Atropine, hyocymaine 2 D

Drugs with mixed action
     Oxybutynin 1 A
     Propiverine 1 A
     Dicyclomine 4 C
     Flavoxate 4 D
1 = Randomized controlled clinical trials; 2 = Good quality prospective studies; 3 = Retrospective “case-control” studies;
4 = Case series; A = Based on level 1 evidence (= highly recommended); B = Consistent level 2 or 3 evidence (= recommended);
C = Level 4 studies or “majority evidence” (= recommended with reservation);
D = Evidence inconsistent inconclusive (= not recommended)
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success in the treatment of anal fissures, chronic
neuropathic pain and in children with spastic limb
deformities.59-61  Over the last few years it has
become a widely used treatment modality for
patients with OAB, who have failed to respond to
treatment with antimuscarinic medication.  The
toxin is injected intravesically via a cystoscope into
the detrusor muscle at 20-30 sites.  Dosing regimes
vary from 200 to 1000 units of BTX-A.  The higher
dose regimens have only been used in trials in
patients with neurogenic OAB.  Ruffion et al used
the higher doses and found that these had a
prolonged effect when compared with the lower
doses however the higher doses exposed the
patients to a higher risk of neurological side
effects.62  When used in patients with refractory
idiopathic OAB, it appears that a dose of 300 units
provides an immediate improvement in urgency
and frequency, it increases volume at first desire to
void, and increases cystometric capacity.  The
improvement in quality of life was maintained for
24 weeks.63  Unfortunately this trial like many
others is only a small series of patients with
refractory idiopathic OAB and further evaluation
is needed to adequately assess the safety and
efficacy of this technique.

Neuromodulation
Sacral nerve stimulation often referred to as
neuromodulation is approved in the USA for the
treatment of urinary urge incontinence, voiding
difficulties and urgency-frequency syndrome.
Urinary urge incontinence results from an imbalance
in the control system often causing detrusor
overactivity, this then leads to incontinence during the
filling phase of micturition.64  Neuromodulation
readjusts this imbalance by its actions on the sacral
nerves.64  It works by inhibiting the sensory processing
in the spinal cord, and stimulating voiding reflexes
by inhibiting of guarding reflex pathways.65  Its
efficacy and safety have been demonstrated by
multicentre trials and have shown that compared to
control groups patients with neuromodulation have
a significant reduction in the frequency of voids, have
an increase in voided volumes and reduction in
urgency, and a reduction in incontinent episodes.
One study showed that there was a return to
baseline symptoms with deactivation of the
neuromodulator.66,67  By 2003 > 600 urologists and
urogynecologists were using neuromodulation for the
management of urinary urge incontinence.  The use
of neuromodulation should be considered before the
use of invasive surgical procedures.68
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Detrusor myectomy
The technique of detrusor myectomy was first
described by Snow and Cartwright in 1989.69  The
detrusor muscle is excised from the dome of the bladder
leaving the underlying bladder urothelium intact.  This
leaves a large epithelial bulge to act as an
“autoaugmentation” by increasing the storage capacity
of the bladder.  The initial studies of this technique were
carried out in six dogs but the technique was then used
in seven children aged 4-17years.  The initial study had
variable results with complications including vesico-
ureteric reflux, and extravasation from the bladder,
which resolved with continued catheterization.  Five
of the seven children had improvements in their
symptoms after this procedure.70  Several other authors
have produced series of up to 30 patients with variable
results.71-73  Long term follow up (28-142 months) from
our institution showed that 80% of the patients had an
increase in cystometric capacity of the bladder, 60% had
a reduction in the maximum detrusor pressure at
maximum flow (pdetQmax) and the bladder contractility
index (pdetQmax+5Qmax) decreased in 78%.73

Augmentation cystoplasty
Augmentation cystoplasty aims to increase the
functional capacity and lower the end filling pressure
of an overactive bladder by introducing a segment of
bowel.  Different intestinal segments have been used
including jejunum, ileum, cecum and sigmoid colon.
The most commonly used segment is still the ileum as
jejunum has the problem of high water reabsorption.74

Sigmoid colon tends to be used if the small bowel
mesentery is short.  Detubularized ileum has the
advantage of producing a reservoir with lower
pressures and better compliance.75  Post operatively the
patients must learn to void by abdominal straining and
/or by the use of clean intermittent self-catheterization.

Patients should be counseled preoperatively about
the common complications associated with
augmentation cystoplasty, which include voiding
mucous, and infections, although some series have
reported a lowering in the incidence of infections post
operatively.76  There are also the risks of metabolic
disturbances, such as hyperchloremic acidosis,
although the disturbances tend to be mild.77  Patients
may also experience bowel dysfunction, which is
believed to be due to an interruption in the normal
enterohepatic circulation.  Hematological surveillance
should also be carried out on a regular basis as the use
of ileum can reduce vitamin B12 deficiency.78  They must
also be warned that there is a risk of bladder perforation
and also a risk of urinary tract stones.79  Lifelong follow
up of patients with regular inspection of the mucosa is
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necessary as there are case reports of delayed
malignancy occurring within the ectopic bowel.80,81

Conclusions

Overactive bladder is a common urological diagnosis
with far reaching economical and personal
consequences.  The diagnosis is easily made and the
primary care physician can initiate treatment.  To make
a correct diagnosis there should be a thorough history
and examination to assess the severity of symptoms
and the impact that the symptoms are having on the
daily life of the individual.  Commencement of
treatment should always begin with lifestyle
modifications such as fluid and dietary changes, pelvic
floor exercises and bladder drill.  If these measures
fail to control symptoms then it is fair to give the
patient a trial of pharmacological treatment.  It may
take a trial of a few different preparations and dosing
regimens to find a drug that it suitable for the patient.
If after a trial of medication the symptoms persist then
referral to a urological specialist is required to assess
the suitability of that patient for more invasive
treatment modalities.  There is increasing evidence
that the use of botulinum toxin and neuromodulation
may bring about control of symptoms without the
need for more invasive procedures.
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