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ABSTRACT
This review article is devoted to current concepts of hypersensory bladder. It provides a detailed description of the epidemiologi-
cal, clinical, and pathophysiological features of overactive bladder and bladder pain syndrome / interstitial cystitis, emphasizing 
the similarity of their clinical manifestations. The molecular mechanisms of the mechanosensory function of the urothelium 
under normal conditions and in the presence of hypersensory disorders are thoroughly described. The data presented allow 
these conditions to be regarded as manifestations of a common pathological process based on increased bladder sensitivity. 
It is noted that the mechanism of hypersensitivity in overactive bladder and bladder pain syndrome / interstitial cystitis is similar 
and involves the pathological amplification of afferent signal transmission from the bladder to the central nervous system. 
This process may be associated with multiple factors, but inflammation is regarded as the main cause of increased afferent 
activity in the bladder. The role of central sensitization in the development of hypersensory bladder disorders is also high-
lighted. Given the commonality in symptoms, clinical course, and pathogenesis, the concept of “hypersensory bladder dis-
ease” is proposed, uniting the hypersensory phenotypes of overactive bladder and bladder pain syndrome / interstitial cystitis. 
It is stated that this concept is justified from a pathogenetic standpoint, although many aspects require further investigation 
and discussion.
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Гиперсенсорная болезнь мочевого пузыря: 
концепция и патогенетические основы
И.В. Кузьмин, М.Н. Слесаревская
Первый Санкт-Петербургский государственный медицинский университет им. акад. И.П. Павлова, Санкт-Петербург, Россия

АННОТАЦИЯ
Обзорная статья посвящена современным представлениям о гиперсенсорном мочевом пузыре. Подробно описаны 
эпидемиологические, клинические и патофизиологические особенности гиперактивного мочевого пузыря и синдро-
ма болезненного мочевого пузыря/интерстициального цистита. Подчеркнута схожесть их клинических проявлений. 
Подробно описаны молекулярные механизмы механосенсорной функции уротелия в норме и при возникновении ги-
персенсорных нарушений. Приведены данные, позволяющие рассматривать эти заболевания как симптом единого 
патологического процесса, в основе которого лежит повышение чувствительности мочевого пузыря. Отмечено, что ме-
ханизм гиперсенсорности при гиперактивном мочевом пузыре и синдроме болезненного мочевого пузыря/интерсти-
циального цистита сходен и связан с патологическим усилением передачи афферентных сигналов от мочевого пузыря 
в центральную нервную систему. Данный процесс может быть связан со многими факторами, но в качестве основ-
ной причины повышения афферентной активности мочевого пузыря является воспаление. Показана роль в развитии 
гиперсенсорных нарушений мочевого пузыря центральной сенситизации. Учитывая общность симптоматики, клини-
ческого течения и патогенеза, представлена концепция гиперсенсорной болезни мочевого пузыря, объединяющая 
гиперсенсорные фенотипы гиперактивного мочевого пузыря и синдрома болезненного мочевого пузыря/интерстици-
ального цистита. Указано, что данная концепция представляется оправданной с патогенетической точки зрения, хотя 
многие вопросы требуют дополнительных исследований и обсуждений.

Ключевые слова: гиперактивный мочевой пузырь; синдром болезненного мочевого пузыря; интерстициальный 
цистит; гиперсенсорный мочевой пузырь; гиперсенсорная болезнь мочевого пузыря.
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INTRODUCTION
Urinary disorders are among the most common 

complaints among patients with urological dysfunction. 
The symptoms of urinary disorders are collectively re-
ferred to as lower urinary tract symptoms (LUTS) and 
are divided into three categories: storage, voiding, and 
post-micturition. LUTS are observed in various diseases 
and conditions. The most common urinary disorders in-
clude pollakiuria and urge to urinate (urgency). In ad-
dition to organic (e.g., tumors, stones) and infectious 
lesions of the urinary tract, the most typical etiologies 
include overactive bladder (OAB) and bladder pain syn-
drome/interstitial cystitis (BPS/IC) [1, 2]. In the latter 
case, urinary dysfunction is combined with pain in the 
bladder. Many factors are recognized as being involved in 
the pathogenesis of OAB and BPS/IC, and most of these 
factors are common to both conditions [3, 4]. This pa-
per presents data suggesting that OAB and BPS/IC, or at 
least some of their clinical forms, are manifestations of 
a single pathological process involving increased blad-
der sensitivity. This concept is based on the analysis of 
epidemiological, clinical, and pathophysiological aspects 
of OAB and BPS/IC.

TERMINOLOGICAL ASPECTS
In 2002, the International Continence Society (ICS) 

established a definition for OAB as a symptom complex 
characterized by an urge to urinate (urgency), with or 
without urinary incontinence, often accompanied by in-
creased daytime and/or nighttime urination in the ab-
sence of infections or evident bladder lesions [5]. This 
definition of OAB is still relevant. Urgency is the leading 
clinical symptom and determines the severity of other 
OAB symptoms [6].

Over the past 25 years, several definitions of BPS/IC 
have been proposed by various international organiza-
tions. According to ICS, BPS/IC is characterized by pain in 
the bladder area that intensifies with bladder filling and 
with the urge to urinate. It is also associated with an in-
creased frequency of daytime and/or nighttime urination, 
in the absence of a urinary tract infection or other visible 
cause of these symptoms [5]. Subsequent definitions of 
this condition were only slightly different from the one 
above. For example, the European Society for the Study 
of Interstitial Cystitis/Bladder Pain Syndrome indicated 
that BPS/IC is characterized by persistent or recurrent 
chronic pelvic pain, pressure, or discomfort associated 
with the bladder. This is accompanied by at least one 
other symptom, such as urgency or pollakiuria, in the ab-
sence of other reasons for their occurrence [7]. According 
to the American Urological Association, BPS/IC is an un-
pleasant sensation (pain, pressure, or discomfort) that is 
perceived as being related to the bladder. It is associated 

with LUTS and lasts more than six weeks in the absence 
of infection or other causes [8]. The European Association 
of Urology (EAU) defines BPS/IC as persistent or recur-
rent pain in the bladder region accompanied by at least 
one of the following symptoms: increased pain with blad-
der filling, increased urinary frequency during the day 
and/or night, and the absence of infection or other ob-
vious local pathology. Additionally, the EAU suggested 
using the term primary BPS in the absence of an obvious 
cause for the symptoms and secondary BPS in the pres-
ence of an obvious cause [9].

Notably, in 2002, the ICS recommended using the 
term BPS but did not exclude the term interstitial cysti­
tis for patients with typical cystoscopic and histological 
signs of the disease [5]. Currently, the term interstitial 
cystitis is often used for patients with Hunner lesions, 
whereas BPS is used for nonulcerative forms of the 
disease [10].

A comparison of the definitions of OAB and BPS/IC 
reveals notable similarities. Firstly, both conditions are 
characterized as syndromes (symptom complexes). Se
condly, an obvious reason for their development is ab-
sent in both cases. Finally, the similarity of their clinical 
manifestations is evident.

EPIDEMIOLOGY
The prevalence of OAB and BPS/IC is high, and both 

conditions are among the leading causes of dysuria [2]. 
A common characteristic of OAB and BPS/IC is the higher 
prevalence in women compared with men. The estimated 
prevalence of OAB is 15%–20% among all adults [1, 11]. 
The greatest difference in the incidence of OAB between 
women and men is observed in people under the age of 
60 years, after which the proportion of men with OAB 
increases [1]. The prevalence of BPS/IC is evaluated 
within a wide range. This is due to the use of different 
diagnostic criteria and research methods for BPS/IC [12]. 
The incidence of BPS/IC among adults is typically re-
ported in the range from 2.5% to 6.5% [12, 13]. The ra-
tio of women to men with BPS/IC ranges from 9:1 [14] 
to 5:1 [15], and being female is considered an indepen-
dent risk factor for developing BPS/IC. In light of these 
circumstances, the American Urogynecological Society 
and the International Urogynecological Association have 
proposed classifying BPS in women as a distinct noso-
logical entity [16].

SYMPTOMS AND SIGNS
Many clinical observations indicate that OAB and BPS/IC 

symptoms are similar [17]. The leading clinical manifes-
tation of OAB is urgency, whereas that of BPS/IC is blad-
der pain. Urgency and pain are closely related. According 
to ICS guidelines, urgency is defined as a sudden and 



DOI: https://doi.org/10.17816/uroved686232

176
НАУЧНЫе ОБЗОРы Урологические ведомостиТом 15, № 2, 2025

irresistible desire to empty the bladder [1]. In 2014, the 
definition of urgency was expanded to include reasons for 
the difficulty of postponing urination, such as pressure, 
discomfort, or pain [18]. Importantly, urgency may be ac-
companied by pain or discomfort, which are the primary 
clinical symptoms of BPS/IC [1, 7, 8].

For patients with the hypersensory phenotype of OAB, 
urgency is most often expressed by a non-classical vari-
ant with strong and sudden urges to urinate. This variant 
is characteristic of patients with detrusor hyperactivity 
of neurogenic or non-neurogenic origin. Patients typi-
cally experience a constant, urgent need to urinate due 
to discomfort in the bladder when it is only partially full, 
with occasional sudden urges to urinate. Urgency, along 
with pain, is another key symptom of BPS/IC, similar to 
that experienced by patients with a hypersensory blad-
der. Another similarity between these two conditions is 
that the intensity of symptoms increases as the bladder 
fills. This feature is specified in the definition of BPS/IC. 
However, patients with BPS/IC also experience the “clas-
sical” urge to urinate. For example, Clemens et al. [19] 
demonstrated that 60% of women with IC experience 
sudden and intense urges to urinate. In contrast, urgency 
is associated with discomfort, pressure, or pain in 42% 
of women with OAB. Lai et al. [20] reported no signifi-
cant differences in the severity of increased urination 
frequency and urgency between patients with OAB and 
BPS/IC.

Thus, OAB and BPS/IC have similar symptoms that 
significantly impact the patients’ psychoemotional state 
and quality of life [21, 22].

CLINICAL PROGRESSION
The clinical courses of OAB and BPS/IC have much in 

common. They are both wave-like in nature, and the se-
verity of symptoms may change over time [20]. Research 
has demonstrated that only 7% of patients with BPS/IC 
experience the full spectrum of subsequent symptoms at 
the disease onset [23], whereas in 42% of women, BPS/IC 
manifested as pollakiuria and urgency, rather than pain 
or discomfort in the bladder [24]. For this reason, many 
patients with BPS/IC are initially misdiagnosed with OAB. 
According to some data, up to 50% of women with OAB 
experience long periods of remission. These periods are 
more likely and longer in patients without urinary incon-
tinence [25, 26]. A similar trend has been observed in 
women with BPS/IC. Approximately 50% of patients ex-
perience spontaneous remission, which lasts an average 
of eight months [27].

PATHOGENESIS
Although much about the mechanisms of OAB and 

BPS/IC occurrence remains unclear, the multifactorial 

nature of their pathogenesis is evident, with several fac-
tors common to both conditions.

According to current concepts, OAB may develop due to 
neurogenic, myogenic, or urotheliogenic mechanisms [4]. 
For patients with neurogenic or myogenic OAB, detrusor 
hyperactivity is most often identified through urodynamic 
testing. Ischemia of the bladder wall is considered as an 
independent risk factor for the development of OAB [28, 29]. 
This mechanism is characteristic of elderly patients and 
attributed to sclerotic processes in the bladder wall. 
Urodynamic testing reveals a decrease in bladder wall 
elasticity [30].

In women with OAB, detrusor hyperactivity and de-
creased bladder compliance are often not detected. 
Characteristic urodynamic signs include increased blad-
der sensitivity and decreased bladder capacity [6]. This 
phenomenon is defined as OAB without detrusor hy-
peractivity or hypersensory bladder. According to vari-
ous estimates, the hypersensory urodynamic phenotype 
is observed in 64%–86% of women with OAB [6, 31]. 
In most patients, hypersensory bladder is caused by a 
urotheliogenic mechanism based on increased afferent 
activity of the bladder in response to distension [32, 33]. 
Furthermore, BPS/IC is a heterogeneous disease that is 
classified into two forms: classical with Hunner lesions 
(ulcers) and non-classical without such lesions. Similar 
to OAB, bladder hyperactivity is considered to be the main 
cause of symptoms in patients with non-ulcerative forms 
of BPS/IC [34].

Thus, the hypersensitivity mechanisms in OAB and 
BPS/IC are similar and associated with pathological 
amplification of afferent signals from the bladder to the 
central nervous system (CNS) [35]. This process may be 
associated with many factors; however, inflammation is 
considered the primary cause of increased afferent blad-
der activity [4, 36, 37]. A significant proportion of patients 
with OAB and BPS/IC exhibit histological signs of blad-
der wall inflammation and elevated levels of laboratory 
markers of systemic and local inflammation [37–39]. Fur-
thermore, a correlation was observed between the level 
of inflammatory markers and the severity of symptoms 
in patients with OAB and BPS/IC [37, 39]. The systemic 
nature of the inflammatory process is indicated by the 
association between BPS/IC, especially its nonulcerative 
form, and the development of autoimmune diseases, 
allergic reactions, bronchial asthma, and inflammatory 
bowel diseases [10, 40].

Over the past decade, significant progress has been 
made in understanding the mechanism of the mechano-
sensory function of the bladder. It has been established 
that, in response to mechanical distension, specific ion 
channels of the TRP (transient receptor potential) and 
Piezo families open in urotheliocyte cell membranes 
[41, 42]. Ca++ ions enter the cell through these chan-
nels, which initiates the release of the neurotransmitter 
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Fig. 1. Concept of hypersensory bladder disease.
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adenosine triphosphate from urotelial cells into the in-
tercellular space. Receptors for this neurotransmitter are 
located on afferent nerve fiber terminals [41, 42]. Con-
sequently, the urothelium perceives mechanical stimuli 
caused by the bladder distension and converts them first 
into chemical substances (neurotransmitters), which are 
then converted into electrical signals. These signals de-
liver information about the state of the urinary tract to 
higher parts of the CNS. Depending on the intensity of the 
hypersensory reaction, there may be varying degrees of 
symptoms of OAB and BPS/IC, such as bladder fullness, 
urgency, and pain.

HYPERSENSORY BLADDER DISEASE
Due to the similarities in symptoms, clinical course, 

and pathogenesis, it is reasonable to group the hyper-
sensory phenotypes of OAB and BPS/IC together under 
the new concept of hypersensory bladder disease (HBD). 
This concept does not include secondary OAB of neuro-
genic and myogenic nature, as well as OAB with detrusor 
hyperactivity and ulcerative forms of BPS/IC. The concept 
of HBD is schematically presented in Fig. 1.

Notably, there were some attempts in the past to con-
sider OAB and BPS/IC together. For example, Frazer et 
al. proposed the term hypersensitive bladder in 1990 to 
describe idiopathic OAB and the initial stage of IC [43]. 
Several publications from the late 2000s and early 2010s 
focused on diagnosing and treating OAB with bladder hy-
persensitivity in the absence of detrusor hyperactivity 
[44, 45].

In 2013, Homma recommended using the term hy­
persensitive bladder to describe conditions characterized 
by increased bladder sensitivity, manifested by frequent 
urination, with or without bladder pain, in the absence of 
obvious pathology explaining the onset of these symp-
toms [46]. The author emphasized that OAB and BPS/
IC share similar clinical manifestations, while indicat-
ing that the term hypersensitivity bladder describes the 
clinical picture regardless of the reasons for its develop-
ment [46].

Lai et al. [20] highlighted the significant similarities in 
symptoms between BPS/IC and OAB, proposing the con-
cept of a continuum of bladder hypersensitivity syndrome 
to describe the three main clinical symptoms: pain, ur-
gency, and urge incontinence. According to this concept, 
OAB and BPS/IC are two similar but distinct pathological 
conditions. The severity of bladder pain in OAB is interme-
diate between that of BPS/IC and that of healthy individu-
als, whereas the severity of urge incontinence in BPS/IC 
is intermediate between OAB and healthy individuals. OAB 
and BPS/IC are located at two poles of a conditional con-
tinuum, with various clinical variants between these two 
conditions, characterized by varying degrees of urinary 
frequency, urgency, incontinence, and pain.

There are several possible explanations for the simi-
larities in the symptoms and clinical courses of OAB 
and BPS/IC. One explanation is that patients suffer from 
both conditions and exhibit the corresponding symptoms. 
A misdiagnosis is also possible because refractory OAB 
could actually be BPS/IC [47, 48]. However, increasing 
evidence suggests that the sensory phenotypes of OAB 
and BPS/IC have similar developmental pathophysiologi-
cal mechanisms.

The concept of hypersensory bladder disease consi
ders both the clinical presentation of the symptoms and 
their underlying cause: increased bladder sensitivity and 
heightened activity of the afferent link of the micturition 
reflex. This distinguishes the concept from those pro-
posed by Homma (2013) [46] and Lai et al. (2014) [20]. 
The proposed model raises an important question. If the 
pathogenetic mechanism of development is the same, 
why are there two manifestations of HBD—OAB with a 
predominance of urinary disorders and BPS/IC, which is 
manifested by pain? This is presumably related to the 
phenomenon of central sensitization (sensibilization). 
The latter is a mechanism that enhances pain perception 
by increasing the sensitivity of CNS neurons to normal 
or subthreshold afferent stimulation and reducing the 
pain threshold (allodynia). Consequently, this phenom-
enon causes initially “non-painful” stimuli to manifest 
as painful sensations. In relation to the bladder, central 
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Fig. 2. Concept of the pathogenesis of hypersensory bladder disease.

sensitization amplifies normal, subthreshold, non-painful 
signals from afferent Aδ and C fibers in central noci-
ceptive neurons. Consequently, the signals exceed the 
threshold, inducing pain in the absence of initial nocicep-
tive stimulation and prompting a sense of urgency. That 
is, distension of the bladder wall due to hyperafferenta-
tion, in the absence of central sensitization, manifests 
as symptoms of OAB. In the presence of central sen-
sitization, it manifests as symptoms of BPS/IC (Fig. 2). 
Remarkably, the severity of central sensitization may 
vary. If sensitization is low, the clinical symptoms may 
be “intermediate,” manifesting as discomfort or mild pain 
in patients with OAB. Thu et al. [49] found that 34% of 
patients with OAB reported varying degrees of bladder 
pain, and 28% experienced extrapelvic pain. This was ap-
parently due to secondary hyperalgesia accompanied by 
central sensitization [49].

The proposed concept of HBD may have theoretical 
and practical significance. Treatment of hypersensory 
phenotypes has its own characteristics. Specifically, re-
search has shown that anticholinergic therapy is rela-
tively ineffective for women with a hypersensory bladder 
and sympathetic dysfunction [50]. Moreover, anticholiner-
gic drugs are insufficiently successful in treating women 
with PBS/IC [51]. However, there are effective treatment 
options for both OAB and BPS/IC. These include bladder 
hydrodistension, botulinum therapy, and the prescription 
of anti-inflammatory drugs [52–56]. The potential for the 
treatment of hypersensory bladder disorders with beta3-
adrenergic receptor agonists is significant [50].

The insufficient effectiveness of M-anticholinergics 
in patients with hypersensory OAB and BPS/IC is asso-
ciated with several factors. First, anticholinergic drugs 
have a limited effect on the afferent purinergic signaling 
system, which increases bladder sensitivity. Secondly, 

inflammation of the bladder wall may maintain high lev-
els of afferent activity. Another possible reason is central 
sensitization. In this case, standard drug therapy target-
ing the bladder may be ineffective.

CONCLUSION
Thus, the present study indicates that the hypersen-

sory phenotypes of OAB and BPS/IC are similar. These 
conditions were combined into a common concept, HBD, 
due to their similar pathophysiological mechanisms of 
development and clinical manifestations. From a patho-
genetic perspective, this concept appears to be substan-
tiated; however, many issues require further research 
and discussion. This model may be useful for developing 
personalized treatment approaches for patients with OAB 
and BPS/IC.
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