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What is not known yet about the topic 
The use of urodynamics in the diagnosis of overactive 

bladder remains controversial. 
Research hypothesis 
Urodynamics appears to influence treatment decisions 

made by clinicians and patients in determining manage-
ment pathways in women presenting with overactive blad-
der. 

Article’s added novelty on this scientific topic 
Women treated based on urodynamic investigation ap-

pear to have greater reductions in symptoms than those 
who do not. Urodynamic investigation is mandatory for 
diagnosis and treatment among women with symptoms of 
overactive bladder; determining the diagnosis only on the 
basis of urinary symptoms would lead to underdiagnosis 
of detrusor overactivity. 
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Abstract
Introduction. Overactive bladder (OAB) is a common and 

chronic complex of symptoms that increases in prevalence 
with advancing age and has a known adverse effect on the 
quality of life. OAB is a highly prevalent condition affecting 
16.6% people from Europe. Women are more commonly af-
fected, and there is an increased incidence with age. Studies 
in the United States suggest a prevalence of up to 43% in 
women. The use of urodynamics in the diagnosis of OAB re-
mains controversial. Although it is a gold standard diagnostic 
test for detrusor overactivity, it is an invasive procedure and 
therefore should be limited to those with refractory OAB.

Material and methods. A prospective and randomized 
study was performed in 60 patients with OAB symptoms who 
followed behavioral therapy without any effect. The study co-
hort was divided in two groups. 30 patients (group A) with the 
mean age of 40 years were treated without a prior urodynamic 
study, and 30 patients (group B) with a mean age of 41.5 years 
with overactive detrusor, underwent a urodynamic testing pri-
or to pharmacotherapy based on EAU guidelines that recognize 
the benefit from addition of Mirabegron 50 mg/day to Solifena-
cin 5 mg/day, and on the AUA guidelines that recommends 
combination therapy in patients with OAB. The study was per-
formed during 2019-2022, at the Department of Urology and 
Surgical Nephrology, Nicolae Testemitanu State University of 
Medicine and Pharmacy, Chisinau, Republic of Moldova. 

Results. The success rate (61%) in the group A of pa-
tients was lower than in group B (81%). The proportion 
of patients who had urge urinary incontinence (UUI) (OAB 
wet) rather than frequency-urgency (OAB dry) in this series 
was high (50%), and this may have been a significant factor 
in our success rate. According to the results of the question-
naire, the clinical manifestations have improved after treat-
ment, however in 50% of cases of urinary frequency and in 
20% of urinary urgency remained unchanged. The symp-
tomatology and urodynamic did not display different behav-
ior between the groups. The mean post-treatment score for 
group A was 11.7±3.27 and for group B was 15.32±2.14. Ten 
subjects (8 receiving pharmacotherapy from group A and 
2 from group B) presented with adverse events. The most 
frequent reported adverse events were dry mouth (15%), 
dyspepsia (6%), and headache (9%). Other than dry mouth, 
no adverse event occurred in >10% of subjects. 

Conclusions. Urodynamics can influence the treatment 
decisions in determining treatment pathways in women 
presenting with OAB. Women treated based on UDS diag-
noses appear to have greater reductions in symptoms than 
those who do not.

Keywords: overactive bladder, urodynamic, pharmaco-
therapy, lower urinary tract symptoms.
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Introduction
Overactive bladder (OAB) is a common and chronic 

symptom complex that increases in prevalence with advanc-
ing age and has a known adverse effect on quality of life. 
OAB is a highly prevalent condition affecting 16.6% of the 
European population. Women are more commonly affected, 
and there is an increased incidence with age. Studies in the 
United States suggest a prevalence of up to 43% in women 
and 27% in men older than 40 years of age. There are sig-
nificant differences in racial/ethnic groups with OAB being 
highest in African Americans. The International Continence 
Society (ICS) has recently defined OAB as urgency with or 
without urgency urinary incontinence (UUI), usually with 
frequency and nocturia. This definition is based on symp-
toms and does not require urodynamic investigation (UDS). 
It is important to note that many clinicians use urodynam-
ics to diagnose detrusor overactivity (DO) before initiating 
treatment. OAB is often defined clinically by urodynamic 
variables thought to be responsible for the symptoms [1, 2]. 

A focused history is paramount in diagnosing OAB. It is 
critical to assess onset of symptoms as well as aggravating 
and alleviating factors and 24/h pad use. Physical examina-
tion should include the assessment of the genitourinary sys-
tem, as well as digital rectal and prostate examination and 
in men and vaginal examination in women. Urinalysis, by 
dipstick initially, should be performed to rule out hematu-
ria and infection. Validated questionnaires are available to 
assess effects on quality of life as well as symptoms. Bladder 
diaries or frequency-volume charts provide an accurate and 
reliable measure of voiding patterns. Imaging of the urinary 
tract is not required for diagnosis but may be used as saddi-
tional test in those patients with suspected bladder outflow 
obstruction [2, 3].

The use of urodynamics in the diagnosis of OAB re-
mains controversial. Although the gold standard diagnos-
tic test for detrusor overactivity, it is an invasive procedure 
and therefore should be limited to those with refractory 
OAB. The National Institute for Health and Care Excellence 
(NICE) advises urodynamics prior to third-line therapy, Eu-
ropean Urological Association (EAU) only if findings may 
change management and the American Urological Associa-
tion (AUA) for patients with complicated OAB (such as those 
with concurrent urethral dysfunction or in those in whom 
the diagnosis is not clear [2, 4]. 

In the UK, a nationally funded National Institute for 
Health Research superiority trial has just finished recruit-
ment looking at the usefulness of urodynamics prior to 
treatment for refractory OAB syndrome [2].

The consensus is that UDS is not indicated in patients 
with OAB prior to conservative or medical therapy. The 
main area of debate is that many clinicians believe that UDS 
is indicated in refractory OAB and only when initial ther-
apy fails and it should be performed prior to any surgical 
intervention including minimally invasive procedures, such 
as sacral neuromodulation or onabotulinum toxin type A in-
jection. They support this opinion with studies that showed 
that UDS is an invasive expensive tool, time consuming, and 

does not influence the initial management strategies [5].
Combination therapy (antimuscarinic and beta3-ago-

nist) may be considered in patients refractory to mono-
therapy. Co-administration appears to improve efficacy 
with minimal increase in the side effect profile. Solifenacin 
and Mirabegron combination therapy (in doses of 5mg and 
25mg or 5mg and 50mg, respectively) is reported to have a 
statistically significant decrease in number of incontinence 
episodes and micturition compared with Solifenacin or Mi-
rabegron alone [2, 4, 6].

The aim of the present study was to analyze whether 
patients with OAB need different treatment management 
and if it is dependent on establishing on urodynamics study 
presence of overactive detrusor contractions. 

Material and methods 
A prospective and randomized study was performed in 

60 patients with OAB symptoms who followed behavioral 
therapy without any effect. The study cohort was divided in 
two groups. 30 patients (group A) with the mean age of 40 
years were treated without a prior urodynamic study, and 
30 patients (group B) with a mean age of 41.5 years with 
overactive detrusor, underwent a urodynamic testing prior 
to pharmacotherapy based on EAU guidelines that recog-
nize the benefit from addition of Mirabegron 50 mg/day to 
Solifenacin 5 mg/day, and on the AUA guidelines that rec-
ommends combination therapy in patients with OAB. The 
study was performed during 2019-2022, at the Department 
of Urology and Surgical Nephrology, Nicolae Testemitanu 
State University of Medicine and Pharmacy, Chisinau, Re-
public of Moldova. 

In this study, fundamental ethical principles of research 
have been respected. All patients gave informed consent 
before study entry. The study protocol was endorsed pos-
itively by Nicolae Testemitanu University Research Ethics 
Committee (Minutes No. 24, 05.03.2021). Patients who un-
derwent the surgical procedure, were asked to explain that 
they understood the nature of the surgical procedure and 
after they gave the agreement for operation by signing the 
informed consent. 

All patients had moderate and severe clinical manifesta-
tions according to ICIQ-OAB. At 3-month follow-up, patients 
in both groups underwent the ICIQ-OAB questionnaire and 
voiding diary/24h.

Fig. 1. Flowchart of prospective study design
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The urodynamics were carried out in accordance with 
the trust standard operating procedures, which were 
based on the good urodynamic practice. Uroflowmetry 
was performed with women voiding in a private room on a 
flowmeter. Filling cystometry was performed in sitting po-
sition at 100 mLs/min rate, followed by provocation ma-
neuver and ended with voiding cystometry. The clinician 
who performed the UDS recorded the findings and diagno-
sis on the UDS report and inside the patient’s notes. 

Urodynamic studies were commonly performed for the 
diagnosis of OAB and DO using urodynamic equipment 
Medica S.P.A. Memphis Division (Medolla-Italy). Women 
with infravesical obstruction, detrusor underactivity and 
detrusor overactivity with inadequate contractility were 
excluded from this study.

Urodynamic parameters were PVR from ultrasound, 
maximum cystometric capacity (MCC), maximum detru-
sor pressure (MDP), maximum urinary flow pressure 
(PdetQmax), maximum urinary flow rate (Qmax) and 
bladder compliance (BC). BC was calculated using the 
ratio of urine volume to detrusor pressure, being consid-
ered low when ΔV/ΔPdet was ≤ 30-40 ml/cmH2O, despite 
unexplained and insufficient data on the presence of nor-
mal values.

The actual procedure was explained to all patients in a 
clear manner by providing a scenario, instructions on how 
to report the 4 sensations during the cystometry. Patients 
signed the informed consent before the procedure.

Rectal urodynamic catheter was inserted ~10 cm depth, 
after what the urethra was catheterized using a 7Fr double 
lumen urodynamic catheter. The bladder was emptied af-
ter confirmation of the lack of residual urine based on the 
urodynamic investigation. Patients placed in a sitting posi-
tion after the filler wires have been connected. The trans-
ducers were placed at reference heights according to ICS 
standards with the respective calibration of atmospheric 

pressures. The working of transducers was confirmed af-
ter patients’ cough and the filling of the bladder was per-
formed with saline solution prepared at room temperature 
(filling speed 20 ml/min). The filling was stopped once the 
patient reached the maximum cystometric capacity, then 
the patient urinated.

Statistical data analysis was performed using unifac-
torial dispersion analysis designed in Microsoft Excel 
2019 database and IBM SPSS Statistics 22 software, using 
the standard and paired t-tests, with a significance level 
of 0.05. The categorical data were presented as absolute 
and relative values and the continuous data – in the form 
of mean and standard error, or as a percentage of results, 
comparing results before and after procedure.

Results
Urodynamics appears to influence treatment decisions 

made by clinicians and patients in determining treatment 
algorithms in women presenting with OAB. Women with 
DO were three times more likely than women with normal 
diagnosis to have been prescribed bladder relaxants. This 
could be interpreted as those who were shown to have DO 
either received prescribed bladder relaxant tablets more 
or patient compliance with taking the treatment was bet-
ter. Women with a diagnosis of DO were 15 times more 
likely to have onabotulinum toxin type A injection than no 
treatment, which may at least partly explain the improved 
ICIQ-OAB scores in this group compared with group A.

Factors identified in this analyses that may influence 
the result of therapy include age, previous continence sur-
gery, previous use of medication for bladder symptoms, 
menopausal status and parity. Studies in the past have 
shown that pelvic floor symptoms have a different impact 
on women of different ages. Progesterone and estrogen 
may exert or influence the female nerves, as well as influ-
encing bladder contractions and voiding frequency.

Table 1. Voiding diary parameters in patients with overactive bladder symptoms.

Voiding diary parameters

Group A Group B
Pre-treatment

(n = 30)
Post-treatment

(after 3 months)
(n = 30)

Pre-treatment
(n = 30)

Post-treatment
(after 3 months)

(n = 30)
TVV / 24h (ml) 1314±645 1565±168 1280±635 1679±168
FBC (ml) 163.1±123.9 338±69 157.1±115.5 378±76
IN 2.86 0.7±0.1 2.75 0.5±0.1
IPN (%) 28.7±9.4 15.8±5.1 27.6±7.4 11.8±3.1
DV 11.3±1.68 5.1±2 14.1±1.45 6.1±2
TUFS 31.7±7.8 7.7±3.8 35.2±6.2 5.7±3.2
Note: TVV – total voided volume; FBC – functional bladder capacity; IN – Index of nocutia; IPN – Index of nocturia polyuria; DV – daytime voiding; TUFS – total 
urgency and frequency score.

Based on voiding diary, before and after treatment, there 
were analyzed indices of total voided volume, functional 
bladder capacity, nocturia index and nocturia polyuria in-
dex, number of daytime voiding and total index of urgency 
and frequency urination.

After 3 months of treatment, in both groups, patients ob-

tained normal ranges of indices, and this correlates with the 
disappearance of clinical manifestation. We have observed 
what bladder voiding diary results were with respect to 
urgency, total voided volume, average voided volumes, and 
maximum functional capacity in relation to clinical and uro-
dynamic diagnoses.
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Table 2. ICIQ-OAB values in patients with overactive bladder symptoms.

ICIQ-OAB
Domain

Group A Group B
Pre-treatment

(n = 30)
Post-treatment

(after 3 months)
(n = 30)

Pre-treatment
(n = 30)

Post-treatment
(after 3 months)

(n = 30)
Urinary frequency 100% 75% 100% 50%
Urinary urgency 100% 75% 100% 20%
Nocturia 100% 50% 100% 0%
Urge urinary incontinence 100% 25% 100% 0%
OAB-QoL Severe Mild Severe Light
Note: ICIQ-OAB – International Consultation on Incontinence Questionnaire Overactive Bladder Module; OAB-QoL – International Consultation on 
Incontinence Questionnaire Overactive Bladder Quality of Life Module.

All validated self-report questionnaires quantifying OAB 
symptoms (daytime urinary frequency, nocturia, urinary 
urgency and urge urinary incontinence) and quality of life 
were completed by all women prior and after conservative 
treatment. A significant decrease of symptoms in patients 
from group B and of negative impact of LUTS/OAB on daily 
indoor and outdoor activity, physical and social activity was 
reported by patients following the urodynamic tests.

The ICIQ-OAB questionnaire indices and their improve-
ments after pharmacotherapy in group B are shown in table 
3. According to the results of the questionnaire, the clinical 
manifestations have improved after treatment, however in 
50% of cases of urinary frequency and in 20% of urinary 
urgency remained unchanged.  

Table 3. The effect of pharmacotherapy in patients with overactive bladder 
symptoms. 

Group A Group B
Success 61% 81%
Failure 39% 19%

The success rate (61%) in the group A of patients was 
lower than in group B (81%). The proportion of patients who 
had urge urinary incontinence (OAB wet) rather than fre-
quency-urgency (OAB dry) in this series was high (50%), and 
this may have had a significant impact on our success rate. 

Table 4. The effect of pharmacotherapy in patients with overactive 
bladder symptoms compared by ICIQ-OAB questionnaire. 

Group A Group B
ICIQ-OAB ICIQ-OAB

Pre-
treatment

(n = 30)

Post-
treatment

(after 3 
months)
(n = 30)

Pre-
treatment

(n = 30)

Post-
treatment

(after 3 
months)
(n = 30)

Solifenacin + 
Mirabegron Severe 

(100%)

Severe 
(25%)
Mild 

(75%)

Severe 
(100%)

Severe (19%)
Mild (70%)
Absence of 
symptoms 

(11%)
Note: ICIQ-OAB – International Consultation on Incontinence 
Questionnaire Overactive Bladder Module.

Patients from group A did not continue the conservative 
treatment for a long period due to lack of results and per-

sistence of OAB symptoms after 2-3 weeks of treatment, but 
patients from group B having a confirmation of diagnosis of 
OAB with overactive detrusor were more confident in their 
treatment ant continued for longer period administration of 
pharmacotherapy.

The behavioral therapy was combined with pharmaco-
therapy in both groups for obtaining better results after 3 
months of conservative treatment. 

Both groups improved well during antimuscarinic treat-
ment associated with Mirabegron, the severe manifestation 
of symptoms from baseline in urinary frequency or UUI ep-
isodes disappearing after 3 months.

Table 5. Urodynamic parameters in whom pharmacotherapy was 
successful and in whom it failed.

Success Failure
Female 16 (81%) 4 (19%)

Urodynamic parameters

Uroflowmetry

Maximum voided 
volume (ml)

132.7±136.7 95.2±83.8

Qmax (ml/s) 9.8±4.1 8.4±6.1 
Qave (ml/s) 2.2±1.6 2.1±1.9

Cystometry

FS (ml) 79.8±56.3 65.5±45.7
FDV (ml) 117.8±103.2 101.8±100.2
SDV (ml) 162±125  134±109
MCC (ml) 183.4±139.8  141.1±138.2
MDP (cmH2O) 45.9±23.9 32.6±21.9 
Number of contractions 3.9±1.1  5.6±2.1 

BC (ml/cm H2O) 10.6±11.5 11.7±12.8
CI 124.6±39.4 133.4±36.3
PVR (ml) 4.9 (0 - 10) 2.4 (0 - 10) 
Note: Qmax – maximum flow rate; Qave – average flow rate; FS – first 
sensation of bladder filling; FDV – first desire to void; SDV – strong desire 
to void; MCC – maximum cytometric bladder capacity; MDP – maximum 
detrusor pressure; BC – bladder compliance; CI – Index of detrusor 
contractility; PVR – post-void residual urine volume.

Standard filling phase urodynamic parameters did 
not predict a successful response to pharmacotherapy al-
though there is suggestion that sensory data is important. 
In patients from group B that failed the treatment, the uro-
dynamic values were lower and the drug was less efficient 
than in subjects that had higher urodynamic values. 

The symptomatology and urodynamic data did not 
display different values between the groups. The mean 
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post-treatment score for group A was 11.7±3.27 and for 
group B was 15.32±2.14. 

Ten subjects (eight receiving pharmacotherapy from 
group A and two from group B) presented adverse events. 
The most frequent adverse events reported were dry mouth 
(15%), dyspepsia (6%), and headache (9%). Other than dry 
mouth, no adverse event occurred in >10% of subjects. 

Discussion
There are many studies that have utilized questionnaires 

and voiding diary for treatment response and success, how-
ever, this is a study that evaluates the importance of accu-
racy of urodynamic values in predicting the good result of 
treatment. The results of this study demonstrate that the 
UDS has an objective ability to establish a diagnosis of DO 
and predict a better result after pharmacotherapy. 

The study was prospective, recruited consecutive wom-
en presenting with lower urinary tract symptoms and 
achieved its target sample size. The prevalence of DO in our 
study was in all women from group B. Ambulatory UDS was 
offered to 100% of women who presented OAB symptoms, 
all the criteria for a high-quality test accuracy evaluation 
have been met. Women were only included in group B if 
they had accepted the disclaimer at the end of the complet-
ing the ICIQ-OAB questionnaire.

The usefulness of UDS has been challenged in clinical 
practice. Some may question the relevance of DO when 
there are many women who have DO without any urgency 
or incontinence. The diagnosis of DO does not alter treat-
ment outcomes for interventions like antimuscarinics, but 
the results from our study reveal the success rate of treat-
ment. 

According to the latest recommendations of the ICS and 
International Consultation for Incontinence (ICI) in 2016, 
UDS have an overall accepted indication to assess LUTS 
function and LUTD, especially when it may have a therapeu-
tic consequence, and may change the therapeutic options or 
when it is performed as part of lower urinary tract assess-
ment or research. It is considered the “gold standard” func-
tional test to assess LUTS [5].

Cho et al. (2015) investigated the role of UDS in female 
patients with OAB. Clinical and urodynamic data of 163 
women with OAB were analyzed. They concluded that OAB 
symptoms were not useful for predicting presence of void-
ing dysfunction and for this UDS may be necessary for accu-
rate diagnosis in women with OAB symptoms [7, 8].

Many researchers believe that UDS is indicated only in 
patients with OAB symptoms after failure of first-line thera-
py. They believe that UDS will not change the initial manage-
ment strategies in such patients in addition to its cost and 
invasiveness [5].

Conversely, many others believe that UDS is still man-
datory in female patients with OAB, as treatment based on 
symptoms alone may lead to under diagnosis of DO and 
storage symptoms that can be detected by UDS which will 
ultimately alter the diagnosis and management plan. One 
retrospective single-center study confirmed that there is no 

association between subjective symptoms severity in pa-
tients with OAB and objective measures. This confirmed the 
role of UDS as an objective measure that is needed for better 
assessment [5, 8, 9].

When considering pretreatment UDS prior to third-line 
therapies, there are several questions to consider: (1) Does 
UDS predict treatment outcomes? (2) Do treatments have 
an impact on UDS findings? (3) If there is an impact, does 
it matter? Urodynamics should be used judiciously in such 
patients. However, for patients with known or suspected 
voiding phase dysfunction, those with rapidly changing 
symptoms, those in whom the diagnosis is not clear, those 
who have medical or urological histories that can affect out-
comes of treatment, and in those with known or suspect 
neurological disease, urodynamics is often indicated, useful, 
and in some cases essential [8, 10, 11].

The role of UDS continues to be a heavily debated sub-
ject for assessing female patients with LUTS. Nonetheless, 
UDS remains a valuable diagnostic test that provides vital 
information, to both the surgeon and the patient prior to in-
vasive treatment, with minimal morbidity.

Mirabegron is a beta-agonist that acts to facilitate blad-
der detrusor relaxation. Mirabegron has demonstrated 
sustained improvements in number of micturition and in-
continence. Intolerable side effects, such as dry mouth, are 
statistically less compared with antimuscarinic therapy. In 
addition, although there are concerns regarding blood pres-
sure rises, this remains small and Mirabegron is efficacious 
and safe, with no difference in treatment-emergent hyper-
tension compared with placebo. The Medicine and Health-
care products Regulatory Agency recommends the use 
of Mirabegron with caution in those patients with stage 2 
hypertension (systolic blood pressure ≥160 mmHg and/or 
diastolic ≥100 mmHg). It is contraindicated in patients with 
severe uncontrolled hypertension (systolic blood pressure 
≥180 mmHg and/or diastolic ≥100 mmHg) [2, 9, 12, 13].

Combination therapy with 10 mg Solifenacin greatly in-
creased its side-effect profile with only marginal benefits in 
efficacy. Although EAU guidelines recognize there may be 
more benefit from addition of Mirabegron to Solifenacin 5 
mg, rather than increasing Solifenacin to 10mg, currently 
only the AUA recommends combination therapy in patients 
who are refractory to either in the treatment algorithm [6, 
14, 15].

Subsequent treatment was found to be highly associated 
with diagnosis in both groups and had a good improving of 
symptoms and quality of life.

Conclusions
Urodynamics may influence the treatment decisions in 

determining treatment pathways in women presenting with 
OAB. Women treated based on UDS diagnoses appear to have 
greater reductions in symptoms than those who did not.

Urodynamics should be used especially for patients with 
known or suspected voiding phase dysfunction, those with 
rapidly changing symptoms, those in whom the diagnosis 
is not clear, those who have medical or urological histories 
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