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Abstract Overactive bladder (OAB) is a clinical syndrome
characterized by urinary urgency, frequency, and nocturia
with or without accompanying urinary incontinence. Thus,
using this operational definition based on symptoms at
presentation, urodynamic testing is not required for an
initial diagnosis of OAB. An increasing body of evidence
suggests that, although there is a relationship between the
urodynamic finding of detrusor overactivity and OAB,
these are quite separate findings, and successful response to
nonsurgical and surgical interventions for OAB does not
depend on finding detrusor overactivity on urodynamic
testing. The role of urodynamics in the setting of OAB is
not well defined at present, but there are several clinical
scenarios where such testing may be useful. However, at
this time, the evidence to support their routine use in
patients with OAB is limited.
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Introduction

The International Continence Society defines overactive
bladder (OAB) as “urgency, with or without urge inconti-
nence, usually with frequency and nocturia” [1], with the
presumption that other causes such as infection have been
excluded. The essential symptom of OAB is urgency, a
sudden compelling desire to void, which should be

distinguished from pain, which may be more associated
with painful bladder syndrome [2]. This definition specif-
ically precludes the need for immediate pressure-flow
urodynamic testing (UDS) for a diagnosis of OAB in the
individual patient, and also suggests that the initiation of
inexpensive, completely reversible, and noninvasive man-
agement strategies such as behavioral therapy and pharma-
cologic therapy is acceptable without UDS. What then is
the role of UDS in the setting of OAB?

It is clear that the necessary components for an initial
diagnosis of OAB in an uncomplicated, previously untreat-
ed patient include a relevant history, physical examination,
and urinalysis. Other conditions that may precipitate lower
urinary tract symptoms, including infection, pelvic organ
prolapse, pelvic masses, and bladder cancer, often can be
excluded using this simple diagnostic paradigm (Table 1).
In this uncomplicated population, the need for UDS is, at
best, questionable. Furthermore, patients with OAB often
will be managed without the use of UDS. In fact, an
increasing body of evidence suggests that although there is
a relationship between the urodynamic finding of detrusor
overactivity (DO) and OAB, successful responses to
nonsurgical and surgical interventions for OAB do not
absolutely correlate with a finding of preintervention DO
on UDS [3••, 4••, 5, 6•]. Thus, although UDS are not
necessary for a diagnosis or initial management of OAB,
these studies certainly have a role in the evaluation of lower
urinary tract symptoms in a variety of circumstances. This
article will attempt to define the evolving role of UDS in
the setting of OAB.

Overactive Bladder and Detrusor Overactivity

DO is the urodynamic observation of involuntary detrusor
contractions during the filling phase of cystometry [1]. DO

E. S. Rovner (*) :C. M. Goudelocke
Department of Urology, Medical University of South Carolina,
96 Jonathan Lucas Street, CSB 644,
Charleston, SC 29425, USA
e-mail: rovnere@musc.edu

Curr Urol Rep (2010) 11:343–347
DOI 10.1007/s11934-010-0130-8



is exclusively a urodynamic diagnosis and only can be
found on UDS. It often, but not invariably, is associated
with OAB. The diagnosis of OAB does not require
urodynamic confirmation of DO [2••]. OAB symptoms
(eg, urgency, frequency, and nocturia) are certainly sugges-
tive of a subsequent finding of DO, but Digesu et al. [7]
found that only 54% of females with OAB demonstrated
DO on UDS. While this study used older definitions of
OAB and DO, a later report by Hashim and Abrams [8]
found only 44% of women with OAB but not incontinence
(OAB-dry) and 58% of women with urgency urinary incon-
tinence (UUI) and OAB (OAB-wet) demonstrated DO. Of
note, in the same analysis, the correlation between OAB
and DO was much higher in men (90% of OAB-wet men).

The connection between OAB symptoms and DO is
somewhat obscured by studies that attempt to assess the
temporal relationship between the two to establish cause
and effect. While it often is stated that the patient-reported
sensation of urinary urgency is the result of a concomitant
involuntary detrusor contraction, this clearly is not invari-
ably accurate. Lowenstein et al. [9] described continuous
recording of patient-reported urgency during UDS of 33
patients who demonstrated DO. They found substantial
variability between the patient-reported sensations of
urinary urgency with respect to the onset of the DO
episode. Increases in reported urgency were as likely to

occur before an episode of DO as after a episode. In fact,
29% of DO episodes were not associated with an increase
in urgency at all [9]. To further blur the issue, a recent
report questions whether interpretation of DO in multicen-
ter trials is sufficiently reliable to properly evaluate the
correlation of DO with OAB. Renganathan et al. [10]
compared the agreement rate between central and periph-
eral readers with respect to DO in a multicenter phase 2
drug trial of an OAB medication. While the agreement
among central reviewers was excellent, there was poor
agreement between the peripheral readers and the central
readers. This suggests that interpretation of DO on an
isolated urodynamic tracing may be somewhat variable and
possibly subject to misinterpretation.

The apparent rate of DO in asymptomatic patients also
casts some doubt as to the role DO plays in OAB
syndrome. Heslington and Hilton [11] recruited 22 asymp-
tomatic volunteers to attempt to establish normal ranges for
cystometric variables on ambulatory urodynamic monitor-
ing. Using conventional and ambulatory UDS monitoring,
they found DO in 18% and 68% of patients, respectively. It
is unclear if the high rates of DO in the ambulatory studies
in these asymptomatic individuals reflect a true rate of DO
or were simply provoked by the monitoring/testing situa-
tion or by the UDS catheter [11]. Recently, Lee et al. [12]
have shown that the rates of DO are higher in patients with
OAB when compared to patients without OAB. Ho et al.
[13] demonstrated rates of DO that were significantly
higher than controls in female patients with diabetes and
OAB, though the overall rate was quite low at 29%. The
most common urodynamic finding was increased bladder
sensation. Nevertheless, there are objective differences
between patients with OAB who have DO and those who
do not. Guaralnick et al. [14] reviewed 146 women with
OAB, comparing those with and without DO. While the
symptomatology was similar between the two groups, the
patients with OAB with DO tended to be older, have
smaller maximum voided volumes, have more incontinent
episodes, and be more likely to report early strong desire
and urgency.

Is Overactive Bladder a Motor or Sensory Condition?

Historically, antimuscarinic drugs were thought to provide a
primary therapeutic benefit in OAB by blocking parasym-
pathetic input to muscarinic receptor subtypes, thus
inhibiting detrusor contractility. This view was bolstered
by the theory that OAB symptoms were chiefly the result of
uninhibited detrusor contractions seen on UDS. Previous
studies had provided this framework for attempting to
understand the etiology of OAB by showing structural
changes in detrusor myocytes that suggested a motor

Table 1 Differential diagnosis of overactive bladder

Excessive fluid intake

Urinary retention

Urinary tract infection

Radiation cystitis

Tuberculous cystitis

Sexually transmitted diseases (eg, gonorrhea, chlamydia)

Interstitial cystitis, sensory urgency syndromes

Bladder cancer

Bladder stones

Pelvic mass (eg, GI, GU, GYN, vascular)

Gynecological problem

• Vaginitis, endometriosis, GYN malignancy

• Postmenopausal atrophic vaginitis

• Prolapse (eg, cystocele)

Neurological condition (eg, multiple sclerosis, CVA, back injury,
denervation s/p APR, etc.)

Bladder outlet obstruction (eg, prostatitis, BPH, prostate cancer)

Severe stress incontinence

Medical illness (eg, diabetes, CHF)

Idiopathic

Other

APR abdominoperineal resection; BPH benign prostatic hyperplasia;
CHF congestive heart failure; CVA cerebrovascular accident; GI
gastrointestinal; GU genitourinary; GYN gynecological; s/p status post
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dysfunction as the root cause [15, 16]. More recently, there
has been accumulating evidence to suggest a sensory
disorder is the principal cause of OAB symptoms in some
individuals. Researchers have begun to identify possible
neurochemical changes that occur in patients with lower
urinary tract dysfunction that correspond to an afferent as
well as efferent etiology for OAB [17, 18]. Furthermore,
oxybutynin, darifenacin, and tolterodine treatments all have
been shown to affect bladder afferent neural pathways,
including C fibers and A-δ fibers [19–21]. Lee et al. [12]
attempted to evaluate the sensory threshold of patients with
OAB using the current perception threshold test, which
uses an intravesical electrode to test sensation. They found
that patients with OAB had significantly lower perception
thresholds compared with patients without OAB, suggest-
ing that the patients with OAB had increased bladder
sensitivity.

While an afferent component likely contributes to
etiology of OAB, there also is evidence to suggest that
involuntary detrusor contractions are not primary etiologies
of OAB as once was believed. In a comprehensive review,
Finney et al. [22] found that, at clinically relevant doses,
antimuscarinics have little effect on bladder contractility.
Instead, he suggests that these agents primarily act on
sensory variables such as urgency, time to first sensation to
void, and urinary frequency. Panayi et al. [23] utilized
bladder wall thickness and patient perception of condition
as metrics for motor and sensory dysfunction, respectively.
They found that while improvement in bladder wall
thickness stopped 6 weeks following initiation of antimus-
carinic therapy, improvement of sensory parameters such as
urgency continued to improve throughout the 12 weeks of
treatment, suggesting that sensory rather than motor benefit
was the primary action of the treatment. It can be
hypothesized that the association between OAB symptoms
and DO seen in some studies actually may be the result of
afferent signals provoking the motor dysfunction. Juszczak
et al. [24] induced OAB in an animal model with the
administration of cyclophosphamide. They treated some of
the OAB-induced animals with capsaicin or lidocaine
instillation before performing UDS, comparing the treated
animals to healthy controls. While they found that DO was
higher than that in normal controls, modulation of unmy-
elinated afferent C fibers with capsaicin and lidocaine
reduced DO. These data suggest that the afferent signals
blocked by the capsaicin and lidocaine treatments were
somewhat responsible for the DO.

Response to Intervention in Overactive Bladder

The diagnosis of DO might be important before initiating
therapy for OAB if it predicts response to therapy. Trials

evaluating the effects of antimuscarinic treatments on OAB
provide insight into whether the diagnosis of DO has any
effect on response to treatment. Nitti et al. [3••] found that
the response to fesoterodine in patients with OAB and UUI
was independent of the urodynamic finding of DO. Patients
with and without DO had similar changes in voids per
24 hours and UUI episodes. Malone-Lee et al. [4••]
found similar results in a 12-week evaluation of tolterodine
ER (extended release) for the treatment of OAB. While
patients on antimuscarinic treatment showed greater improve-
ment in mean voided volume and mean voiding frequency
compared to placebo, the drug effect did not depend on
demonstrating DO. Both of these studies concur with prior
work showing the lack of a clear relationship between DO and
response to pharmacologic or behavioral therapy.

It has been suggested that when planned therapy is
expensive or invasive, such as with botulinum toxin or
sacral neuromodulation, urodynamic evaluation may pro-
vide some guidance or prognostic information [25]. The
data on botulinum toxin A is mixed in this regard. Sahai et
al. [26] sought to identify urodynamic parameters that
might predict the patients treated with botulinum toxin who
would require intermittent catheterization for urinary
retention. In their assessment of 67 patients injected with
200 units, 29% were started on intermittent catheterization
for de novo urinary retention. Measures of detrusor
contraction strength were found to be associated with

Table 2 Relative or absolute indications for urodynamic assessment
in overactive bladder

Suspicion of an occult diagnosis which may alter management

Bladder outlet obstruction

Detrusor hyperactivity with impaired contractility

Impaired compliance

Dysfunctional voiding

Mixed incontinence

Risk of upper urinary deterioration

History of pelvic radiation

Radical pelvic surgery (eg, APR, radical hysterectomy)

Spina bifida

Neurogenic voiding dysfunction (eg, multiple sclerosis, spinal
cord injury)

Other

Failed or unsatisfactory response to empiric medical therapy

Uncertain diagnosis

“Unaware” incontinence

Prior lower urinary tract surgery
(eg, TURP, anti-incontinence surgery)

Irreversible, potentially morbid intervention planned
(ie, augmentation cystoplasty)

APR abdominoperineal resection; TURP transurethral resection of the
prostate
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postprocedure need for intermittent catheterization. It is not
clear if these values might be independently predictive of
this need. In their evaluation of treatment of idiopathic
OAB with 100 versus 150 units of botulinum toxin A,
Cohen et al. [27] performed UDS before and after injection
and found that, although postvoid residuals were increased
at 12 weeks, other urodynamic parameters, including
presence of DO, were unchanged by treatment despite
improvement in symptoms and quality of life. In an abstract
presented at the 2010 American Urological Association
meeting, response to botulinum toxin A was likewise
independent of the finding of DO at baseline [5].

Finally, several studies have suggested that the response
to sacral neuromodulation is not dependent on the preop-
erative demonstration of DO. South et al. [6•] retrospec-
tively reviewed 104 patients with refractory UUI who
underwent a sacral neuromodulation test stimulation. They
found no correlation linking presence or absence of DO
with the likelihood of response. They concluded that sacral
neuromodulation testing could proceed in the absence of
demonstrated DO. Groenendijk et al. [28•] prospectively
studied 111 patients with nonneurogenic urgency inconti-
nence, with 67 patients demonstrating DO on preoperative
UDS. Presence of preoperative DO did not predict a better
clinical outcome, a finding which echoes that of South et al.
[6•], who demonstrated no correlation between DO and
neuromodulation test stimulation. Thus, while sacral neuro-
modulation may result in decreased DO seen on postpro-
cedure UDS [28•], this does not appear to equate with
clinical response in many cases.

Indications for Urodynamic Testing in the Setting
of Overactive Bladder

Significant questions and controversy remain about who
should be evaluated with UDS testing when presenting with
symptoms of urgency or UUI. While some will argue that
patients with OAB may be treated safely without the
additional information gleaned from UDS, others would
argue that it may be difficult to sort out patients with
idiopathic OAB from those with other underlying causes
for their lower urinary tract symptoms. In general, if the
expected findings on UDS will change management
strategy in an individual patient, it is reasonable to pursue
this type of testing. In addition, in cases where there exists
the suspicion that the upper urinary tract is at risk due to
potential lower urinary tract disturbances such as decreased
compliance, assessment of the lower urinary tract with UDS
should be pursued. As such, and in the absence of
evidence-based guidelines, several scenarios may be sug-
gested as prompts for UDS in the patient with OAB (see
Table 2). However, there is little high-level evidence to

guide the clinician in choosing the timing of UDS in these
settings.

Conclusions

The appropriate application of UDS in the evaluation and
management of OAB remains controversial. Optimally
balancing the cost, invasiveness, and potential morbidity
of UDS against the potential diagnostic and prognostic
information gained from its utilization is an ongoing
process. While DO is found in a large percentage of
patients evaluated with UDS for OAB, DO also is found in
a significant number of patients without urinary symptoms.
Current data suggest that presence or absence of DO is not
wholly predictive of successful response to therapy,
whether this treatment is pharmacologic or otherwise. This
lack of predictive power validates the current theory that
OAB may be as much a sensory as a motor dysfunction.
When UDS is expected to alter management strategy or is
relied upon to provide prognostic data such as risk of upper
tract deterioration, this expensive and somewhat invasive
testing is justified. However, at this time, the evidence to
support their routine use in patients with OAB is limited.
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