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Overactive bladder syndrome – focus onto detrusor overactivity
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ABSTRACT
Introduction and hypothesis: To determine in patients with overactive bladder (OAB), urodynamic
differences as well to compare the characteristics of patient’s, with presence of detrusor overactivity
on urodynamics with those with absence of detrusor overactivity.
Methods: Taking into account the urodynamic findings, the patients with OAB symptoms were cate-
gorized into one of two groups: group 1 (with detrusor overactivity) or group 2 (without detrusor
overactivity), and comparative analyses for both groups were performed (epidemiological data, patient
history, urodynamic criteria, bladder diaries, IC-OAB, IC-OABqol – questionnaires).
Results: There was a significant difference in age as well in the disease duration between group 1
and group 2. Although the mean number of micturitions and nocturia episodes was comparable, the
numbers of urgency episodes differed significantly. The number of ‘wet’ patients was significantly
higher in the group 1 with the significantly higher number of incontinence episodes. Group 1 demon-
strated higher OAB symptom scores and higher impact on the patients’ quality of life.
Conclusions: More than half of the patients complaining of urgency-frequency do not have detrusor
overactivity upon urodynamic testing, and only half have detrusor overactivity that correlates with
urge perception. The patients with no detrusor overactivity appear to be significantly younger and
have fewer symptoms, with a less pronounced impact on quality of life. They also have significantly
higher maximal bladder capacity. This data supports the hypothesis that both conditions are different
phases (early and late) of the same pathological state, or may be two different subtypes of OAB.
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Introduction

Overactive bladder (OAB) syndrome is a collection of urinary
tract symptoms that affects millions of people worldwide. It
is characterized by urgency, increased micturition frequency,
and nocturia, and in one-third of the cases is accompanied
by urgency incontinence. The underlying cause can vary [1].

Due to an ICS definition these symptoms are usually
‘suggestive of urodynamically demonstrable detrusor over-
activity but can be due to other forms of urethravesical dys-
function’ [2].

Epidemiological surveys show that OAB is present in
approximately 16% of the general population aged 40 years
and older [3]. Due to our ageing society, this syndrome will
become more significant in the future, both from a medical
and from a socioeconomical perspective [4]. Although OAB is
an important issue in healthcare, it has become clear that
OAB relates to many different clinical entities, with or with-
out well-defined causes for the signs and symptoms that
patients experience [5]. Patients presenting with symptoms
of OAB have different findings upon urodynamic testing.
Whereas some patients present with the typical signs of
detrusor overactivity, others have stable bladder filling.
Previously, these conditions were referred to as sensory
urgency (stable bladder filling) or motor urgency (bladder fill-
ing with detrusor overactivity [6,7]. According to the

International Continence Society (ICS) definition [2], the diag-
nosis of OAB does not require urodynamic confirmation of
detrusor overactivity, and clinically, empirical therapy for
OAB with anticholinergics is most commonly initiated with-
out urodynamic testing. However, some neurologists and
gynaecologists are concerned that a correct diagnosis will be
missed in many patients and they will not receive the appro-
priate treatment because the bladder has been described as
an unreliable witness [8].

Therefore, in the present study, we sought to determine
all of the urodynamic differences between OAB patients with
and without detrusor overactivity, with the aim of better
understanding whether these are two different conditions, or
just different phases (early and late) of the same pathological
state. In addition, we compared patient characteristics, such
as age, disease duration, and correlation to incontinence.
Better understanding of the natural history of both condi-
tions may help us to improve the rationale for
their treatment.

Patients and methods

Between January 2012 and December 2015, 55 patients seek-
ing medical help and complaining of OAB symptoms for at
least 6 Month underwent physical investigation
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andurodynamic testing, including urodynamic cystometry
and pressure/flow studies. A detailed history and evaluation
of bladder diaries, as well as questionnaires were carried out.
The following inclusion criteria were used to recruit patients
to the study: female, at least 18 years of age, who were suf-
fering with symptoms of OAB (urgency – at least 1 episode
per day, frequency >8 micturitions per day, nocturia – at
least 1 episode per night), with and without urgency incon-
tinence. None of the participants had been treated with anti-
muscarinics, or drugs that could affect bladder activity at
least one month before entering the study. None of patients
participated in another study, treating the OAB-Symptoms or
using antimuscarinics. Patients having painful bladder syn-
drome or known neurological illness (paraplegic women,
women with multiple sclerosis, morbus Parkinson, or history
of stroke) were excluded from the study. Urin microscopy
was used to rule out the urinary tract infection.

Patients having stress urinary incontinence (SUI) were
excluded from the study. The stress urinary incontinence was
ruled out by anamnesis and vaginal investigation.

In order to rule out secondary OAB due to infravesical
obstruction, the patients having prolapse categorized as
grade II or above, or showing obstructive voiding during
pressure-flow studies (i.e. having an obstruction coefficient
suggested by Sch€afer (OCO¼ Pdet,Qmax/(40þ 2Qmax) greater
than 0.35 [9]) were also excluded from the study. Patient
having residual urine over 100ml were excluded from the
study as well.

In order to achieve the comparable results, the patients
were advised to have a constant fluid intake around two lit-
ers per day during the study.

All patients had a sufficient understanding of the lan-
guage and were able to complete the questionnaires without
any assistance, and gave fully informed and written consent
for their participation and use of their data. The approval of
local ethical committee was obtained (approval number
23/11).

The urodynamic evaluation was performed according to
the guidelines of good urodynamic practice [10] by a single
investigator, who was a senior-urologist. 30mL/min bladder
filling speed was applied. The filling was stopped when the
patient developed a strong desire to void. All the procedures
were performed in a sitting position. In all patients who did
not develop detrusor overactivity (wave-shaped rise in
detrusor pressure >5 cmH2O) [7], additional provocative
measures were undertaken to reveal any hidden detrusor
overactivity (listening to running water and washing hands
in cold water) at the bladder capacity, exceeding the cap-
acity at which there was a normal desire to void.

Taking into account the urodynamic findings, the patients
were categorized into one of two groups: group 1 (with
detrusor overactivity) or group 2 (without detrusor overactiv-
ity), and detailed comparative analyses of both groups were
performed afterwards. Besides epidemiological factors such
as age, the following three urodynamic criteria were com-
pared: (1) bladder volume at normal desire to void, (2) max-
imal functional bladder capacity, and (3) detrusor pressure at
maximal flow. In the group with detrusor overactivity, the

correlation between detrusor contraction and urge or desire
to void was also evaluated. The following two characteristics
of the patients’ history were compared: presence of urinary
incontinence and duration of the complaints.

The mean number of voidings, mean number of nocturia
episodes, mean number of incontinence episodes, mean
number of urgency episodes, and mean voided volume were
evaluated using bladder diaries. The OAB-symptom score,
OAB-symptom bother, and impact on the quality of life was
evaluated from questionnaires (IC-OAB, IC-OABqol).

Depending on the distribution, an unpaired t-test or
Mann–Whitney U test were used for statistical analyses.

Results

Upon urodynamic testing, detrusor overactivity was found In
27 (49%) of the 55 investigated patients (‘unstable group’);
the other 28 patients (51%) had stable filling (‘stable group’).

There was a significant difference in age between the
‘stable group’ and ‘unstable group’ (47.3 years vs.
65 years; p< 0.05).

Evaluating the distribution of patients dividing in different
age groups, we revealed significantly higher number of
patients having no the detrusor overactivity in age under 50
years (13 vs. 2) and conversely significantly higher number of
patients having DO in age over 50 years (25 vs. 15; Figure 1).
Interestingly, we did not see any patient having DO in age
under 30 years as well any having no DO in age over
70 years.

The disease duration of the two groups differed markedly
too, with the stable group being shorter (9months vs.
15months; p< 0.05; Table 1).

The mean number of micturitions was comparable in
both groups; 13.8 in the ‘stable group’ vs 13.2 in the
‘unstable group’. The number of nocturnal micturitions was
also comparable with 3.14 in the ‘unstable group’ vs. 2.96 in
the ‘stable group’. The number of urgency episodes was sig-
nificantly higher in the ‘unstable group’ (4.9 vs. 3.7; p< 0.05).
The number of patients with urge incontinence was signifi-
cantly higher in the ‘unstable group’ compared with the
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Figure 1. Distribution of the patients in different age groups.
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‘stable group’ (13 vs. 6; p< 0.05). There was a significant dif-
ference between the number of urgency incontinence epi-
sodes in the ‘stable group’ and the ‘unstable group’ (2.9 vs.
5.3; p< 0.05; Table 2).

The ‘stable group’ demonstrated significantly lower OAB
symptom scores compared with the ‘unstable group’ (8.7 vs.
11.3; p< 0.05). Furthermore, it was found that OAB symp-
toms have a lower impact on the quality of life in the ‘stable
group’ patients compared with the ‘unstable group’ (74.7 vs.
90.4; p< 0.05; Table 1).

During the urodynamic studies, the first desire to void
occurred at comparable volumes of 113mL in the ‘stable
group’ vs. 116mL in the ‘unstable group’, whereas the max-
imal bladder capacity differed significantly between the in
the ‘stable group’ and the ‘unstable group’ (373mL vs.
216mL; p< 0.05; Table 3). Detrusor pressure at the maximal
flow was comparable in both groups 21.4 cm/H2O in the
‘unstable group’ vs. 21.2 cm/H2O in the ‘stable group’ (Table
3). Only 12 Patients (54%) in the ‘unstable group’ correlated
their ‘feeling of urge or desire to void’ to detrusor overactiv-
ity episodes registered during the filling.

Discussion

Based on the urodynamic findings of detrusor overactivity,
the former classification by the ICS divided OAB into: sensory
urgency, defined as increased perceived bladder sensation
during filling, a low first desire to void, and low bladder cap-
acity in the absence of recorded urinary tract infection (uro-
dynamic profile without detrusor instability); or motor
urgency, defined as detrusor overactivity characterized by
involuntary detrusor contraction during the filling phase,
which may be spontaneous or provoked and which the
patient cannot completely suppress (unstable filling) [11].

It has been suggested that the diagnosis of sensory
urgency is an early form of detrusor overactivity and may

just be earlier in the spectrum of disease [12]; however, this
theory has not been adequately tested [13]. This classifica-
tion had only a formal meaning since it had no consequen-
ces for either the further workup or the treatment algorithm.
Sensory urgency has been criticized due to an unclear defin-
ition, not sufficient researched aetiology, and lack of treat-
ment regimens [11,13,14]. In addition, due to its subjective
nature, sensation is difficult to quantify and study [15]. As a
result, in 2002 the diagnosis of sensory urgency was elimi-
nated by the Standardization Sub-Committee of the ICS, cit-
ing it as having ‘little intuitive meaning’ [2]. Both conditions
(sensory urgency and detrusor overactivity) were placed
under the umbrella term of overactive bladder syndrome.
These two subtypes are not distinguishable in terms of treat-
ment recommendation because antimuscarinics are desig-
nated as pharmacological treatment for both types of OAB.
These drugs were awarded the 1st (best possible) ‘level of
evidence’ and the A (best possible) ‘grade of recommenda-
tion’ [5]. Currently these medications are considered the ther-
apy of choice, despite their high costs, number of side
effects, and the fact that the efficacy is confounded by the
placebo response [16].

Historically, the myogenic theory was used to describe
the pathophysiology of OAB syndrome [17,18]. Thus, anti-
muscarinic therapy, assuming that antimuscarinics work by
blocking M3 receptors in the bladder and suppressing invol-
untary bladder contraction, has remained the main focus of
pharmacological actions for many years.

The uncertainty regarding the mechanism of action in
cases where detrusor overactivity is not present was often
explained by the consideration that the ‘real’ diagnosis of
detrusor overactivity might have been missed at the time of
urodynamic testing. New focus into afferent action abnormal-
ities associated with OAB, as well as acknowledgment
regarding the mechanism of action of antimuscarinics on
afferent M2 receptors in the bladder (urotheliogenic theory)

Table 1. Demographic parameters and questionnaire results.

Parameter Presence of detrusor overactivity Absence of detrusor overactivity p Value

Number of patients (%) 27 (49%) 28 (51%)
Mean age, years 65.0 ± 11.5 47.3 ± 12.7 <0.001
Disease duration, months 15.0 (15.0; 28.5) 9.0 (9.0; 15.0) <0.001
OAB Symptoms score 11.3 ± 2.6 8.7 ± 2.0 <0.001
OAB Symptoms bother 8.4 (6.8; 10.0) 7.0 (4.6; 9.8) <0.05
QoL score 90.4 ± 26.1 74.7 ± 22.2 <0.05

Table 2. Bladder diary parameters.

Parameter Presence of detrusor overactivity Absence of detrusor overactivity p Value

Mean voided volume, mL 127 ± 56 119 ± 48 >0.05
Mean number of micturitions 13.2 ± 6.5 13.8 ± 3.5 >0.05
Nocturia 3.14 ± 2.3 2.96 ± 1.3 >0.05
Number of urgency episodes 4.9 ± 4.8 3.7 ± 38 <0.05
Urinary incontinence, number of patients [% (95% �I) ] 13 [59.1 (38.1� 80.1)] 6 [27.3 (8.3–46.3)] <0.05
Number of episodes of urinary incontinence/ day 5.3 (4.7; 9.3) 2.9 (1.4; 3.0) <0.001

Table 3. Urodynamic parameters.

Parameter Presence of detrusor overactivity Absence of detrusor overactivity p Value

First desire to void, mL 116 ± 59 113 ± 47 >0.05
Maximal bladder capacity, mL 216.5 (152.3; 304.0) 373.0 (337.0; 442.0) <0.001
Pdet at Flow max, cm/H2O 21.4 ± 7.6 21.2 ± 9.8 >0.05
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has strengthened the needlessness of separating into sensory
and motor urgency. Therefore, there has been no further
development in the understanding of this pathology [19–21].
Moreover, the most recent reports show the equal efficacy of
antimuscarinics on OAB, with or without detrusor overactiv-
ity, strengthening the role of antimuscarinics as a therapy of
choice for both these conditions [22].

A dysfunctional urethral (i.e. urethral pressure variation
during bladder filling) has been discussed as a possible cause
of OAB. The urethra-driven urgency may and may not be
accompanied by detrusor contractions [23]. This is supported
by the fact that many patients experience urgency when
moving from a sitting or lying position to a standing pos-
ition, whereas these patients may not display DO on uro-
dynamics, as the investigation is usually performed only in
the sitting position [24]. However up to now most known
pharmaceutical therapies target the bladder. However a dys-
functional urethra could be an explanation for failure of
pharmacological therapy.

Very few efforts have been undertaken to revive sensory
urgency as an independent pathology. Haylen [13] believes
that the abovementioned reasons to eliminate this definition
were not adequate enough without any explanations for
cancelling the well-researched pathological state, and depriv-
ing an entire generation of women the diagnosis that was
given to them. In defence of the diagnosis of sensory
urgency, the author claims that sensory urgency is an early
form of detrusor overactivity, or an earlier stage in the spec-
trum of disease.

In support of this statement, other reports cite better effi-
cacy of bladder training (drill) in OAB patients without
detrusor overactivity [25,26]. Aitchison et al. [27] believes
that the natural history of the diagnosis trends towards
spontaneous resolution. Our attempt was to undertake a
deeper investigation into the different subtypes of OAB in
order to reveal all the differences between them, in terms of
urodynamic findings, as well natural history of the disease.
This would allow us to gain some new insights into the
approach for OAB because the costs and adverse effects of
antimuscarinics are substantial.

The results of our study revealed several significant differ-
ences: the patients with OAB symptoms who did not have
detrusor overactivity were much younger, with significantly
shorter disease duration. It may be due to, that the presence
detrusor overactivity may depend solely on the ability of the
body to suppress it, with this ability disappearing with dis-
ease progression or with the age. We would also suggest
that white matter disease could play role here.

Although our investigation is a cross sectional analysis
only, our findings support the aforementioned theory of sen-
sory urgency as an early form of detrusor overactivity, or
being an earlier stage in the spectrum of disease.
Furthermore, despite the comparable mean number of void-
ings, as well as the nocturia episodes, the patients without
detrusor overactivity demonstrated significantly lower num-
bers of urgency episodes and episodes of urgency urinary
incontinence. The OAB symptom score and bother, and the
perceived impact on patients’ quality of life was also

significantly lower in those patients having no detrusor over-
activity. Therefore, we suggest that this group of patients
make up a subgroup of the overall OAB cohort that has a
milder disease profile. To support this is also the fact that in
young patients we often see a discrepancy of mean voided
volume, from micturition diary and maximum bladder cap-
acity during an urodynamic study. In our opinion, this is a
sign that those patients might especially benefit from early
behavioural treatment. This statement could also justify start-
ing therapy in this group rather with non-medical treat-
ments, such as dietary modifications, biofeedback, or
peripheral nerve stimulation before giving the antimuscar-
inics. In other words, in younger patients with shorter dis-
ease duration and milder symptoms we could expect to
have a better outcome with alternative treatments that may
not be as effective as antimuscarinics, but have no side
effects. Alternatively, the reduced dose of antimuscarinics
could be tried in this cohort of patients. The psychological
counselling might be also of benefit to this group of
patients. The further questions should be answered: what
role does oestrogen substitution have in this subtype of OAB
patients? Will behavioural therapy have an effect, or even
what is the role placebo effect? [27,28]. We believe that the
approach to OAB in the future will be more individualized,
regarding diagnosis and treatment algorithms. Based on our
current understanding of OAB pathophysiology, the pro-
posed approach may be characterized by a diagnosis algo-
rithm that subcategorizes patients based on OAB
symptomatology, as defined by the presence or absence of
sensory or motor pathology.

The urodynamic picture of OAB is not homogenous. More
than half of the patients complaining of symptoms of
urgency-frequency do not have a finding of detrusor over-
activity, which was believed to be the main reason for devel-
opment of OAB syndrome, and was considered the main
target of action of antimuscarinic agents. Moreover, only half
of the patients who have detrusor overactivity correlate it to
the urge perception. The patients who do not have any
detrusor contractions appear to be significantly younger,
have fewer symptoms, and a less pronounced impact on
their quality of life. They also have significantly higher max-
imal bladder capacity. All these factors support the hypoth-
esis that both conditions are different phases (early and late)
of the same pathologic conditions, and may suggest the
gradual onset of the disease or could be regarded as differ-
ent subtypes of OAB. Longitudinal studies with repeated
measurements including continuous urethral pressure meas-
urements of the same patients, continuing suffering OAB
over longer periods of time might prove this hypothesis.

Undoubtedly the simultaneous evaluation of urethral pres-
sure could bring a valuable information and help to refine
the classification (for example ‘bladder-driven OAB with
detrusor overactivity’; ‘bladder-driven OAB without detrusor
overactivity’; ‘urethra-driven OAB with detrusor overactivity’;
‘urethra-driven OAB without detrusor overactivity’). Taking
into account the positive effect of stress urinary incontinence
surgery and prolapse surgery in reducing the sings of OAB
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this classification will allow much more precise tailoring of
OAB therapy-strategies [29,30].

This study has generated more questions than answers.
However, despite of that it does shed more light into the
understanding of the pathophysiology of urgency, especially
the role of detrusor overactivity. Answering these questions
may lead to the improvement in therapy algorithms of treat-
ment for this widespread pathology.

Although to date there is some knowledge about the
impact of antimuscarinics in the patients in both OAB-groups
described, there are gaps in the knowledge regarding how
other non-medical therapies (e.g. biofeedback, tibialis stimu-
lation, psychological training), as well as Botox-injection,
work in these cases?
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