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Multiple sclerosis is a chronic autoimmune demyelinating disease, one of the most common symptoms of which are 
urinary disorders. The review article provides information on the epidemiology, pathogenesis, symptoms, clinical course 
and diagnostic features of neurogenic dysfunctions of the lower urinary tract in patients with multiple sclerosis. Attention is 
drawn to the need for early diagnosis of urinary tract dysfunctions, which predetermines the timely initiation and effective-
ness of treatment.
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Дисфункции нижних мочевых путей у больных 
рассеянным склерозом. Патогенез, симптоматика, 
диагностика
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Первый Санкт-Петербургский государственный медицинский университет им. акад. И.П. Павлова, Санкт-Петербург, Россия

Рассеянный склероз — хроническое аутоиммунное демиелинизирующее заболевание, одними из наиболее частых 
симптомов которого являются нарушения мочеиспускания. В обзорной статье приведены сведения об эпидемиоло-
гии, патогенезе, симптоматике, клиническом течении и особенностях диагностики нейрогенных дисфункций нижних 
мочевыводящих путей у больных рассеянным склерозом. Обращено внимание на необходимость ранней диагностики 
дисфункций мочевых путей, что предопределяет своевременное начало и эффективность лечения.
Ключевые слова: рассеянный склероз; нейрогенная дисфункция нижних мочевыводящих путей; гиперактивность 
детрузора; детрузорно-сфинктерная диссинергия; гиперактивный мочевой пузырь; ургентное недержание мочи.
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BACKGROUND
Multiple sclerosis (MS) is a chronic immune neu-

rodegenerative disease of the central nervous system 
and is characterized by the appearance of demyelin-
ation foci and diffuse changes in the brain and spinal 
cord tissues [1, 2]. According to the clinical course, MS 
has three types, namely, relapsing-remitting, primary 
progressive, and secondary progressive [1]. Relapsing-
remitting MS is the most common form of the disease 
(up to 85% of patients) and is characterized by periods 
of acute neurological symptoms alternating with periods 
of remission. Secondary progressive MS occurs usually 
10–20 years after the onset of relapsing-remitting MS. 
With this disease type, neurological symptoms increase, 
and periods of remission become rarer and shorter. Pri-
mary progressive MS (15% of patients) is manifested by 
steady progression and increased neurological symptoms 
[3, 4].

The prevalence of MS ranges from 18.6 to 265 per 
100,000 people [5, 6]. The incidence of MS is approxi-
mately three times higher in women than in men. In the 
Russian Federation, 200,000–250,000 patients have MS, 
with the largest number of MS cases registered in the 
northern, northwestern, and western regions [7]. MS is 
usually diagnosed in young people aged 20–40 years. 
Thus, according to A.V. Zyryanov et al. [8], the aver-
age age of MS onset is 25.1 ± 3.54 years. Moreover, 
15–20 years after the first clinical manifestations of MS, 
up to 50% of patients become disabled [7]. MS is consid-
ered the main cause of non-traumatic disability in young 
people, which determines the sociomedical significance 
of the disease [9].

NEUROGENIC DYSFUNCTIONS OF THE 
LOWER URINARY TRACT IN PATIENTS 
WITH MULTIPLE SCLEROSIS

Epidemiology
Neurogenic lower urinary tract dysfunctions (NLUTD) 

are disorders associated with urine accumulation and 
bladder voiding, which is a result of neurological dis-
eases [10]. NLUTDs are among the most common clinical 
manifestations of MS. The prevalence of urination disor-
ders in patients with MS is high and ranges from 50% to 
90% [11–15]. The incidence of urination disorders is more 
than three times higher in patients with MS than in the 
general adult population [16]. Zyryanov et al. [8] indicat-
ed that NLUTD is registered in 65% of patients with MS. 
Al Dandan et al. detected nearly the same prevalence of 
NLUTD (68%) in patients with MS [17] based on the re-
sults of a meta-analysis of 12 studies involving 2507 pa-
tients [17].

The probability of NLUTD development depends on the 
time elapsed since the establishment of MS diagnosis. 

According to Nazarie et al. [18], 6 years after the first 
manifestations of MS, NLUTD is detected in 40% of pa-
tients, whereas after 10 years, it occurs in more than half 
of patients. In addition to the increasing incidence, the se-
verity of neurogenic urinary disorders also intensifies [18]. 
The significance of NLUTD in patients with MS is due not 
only to their high prevalence but also to a significant de-
terioration in the quality of life of patients, risk of severe 
complications, and a significant economic burden on the 
healthcare system [16, 19, 20].

Pathogenesis
In patients with MS, NLUTD is mainly caused by dam-

age to the spinal cord, which is the most common lo-
calization of the demyelinating process [13–15]. Table 1 
presents the main dysfunctions of the lower urinary tract, 
clinical manifestations, and levels of associated damage 
to the central nervous system. Most often, pathological 
changes are revealed in the cervical spinal cord, less 
often in the thoracic and lumbar spine, and even rarer 
in the sacral region [21]. Impaired conduction along the 
spinal pathways causes a decrease in the inhibitory ef-
fect from the overlying nerve centers on the sacral cen-
ter of urination, which leads to detrusor hyperactivity. 
In these cases, urodynamic examination reveals involun-
tary detrusor contractions, and the clinical signs of this 
urodynamic phenomenon are storage symptoms, namely, 
frequent urination, urge to urinate, and urinary incon-
tinence (UI). Owing to the deterioration of conductivity 
in the spinal cord, the interaction between the neurons 
of the pontine micturition center, which are responsible 
for coordinating and synchronizing the function of the 
detrusor and external urethral sphincter, and the neu-
rons of the sacral micturition center, is also disrupted, 
resulting in detrusor-sphincter dyssynergia (DSD). 
The clinical manifestations of DSD are voiding symp-
toms, including difficulty initiating urination, difficulty 
urinating, and decreased micturition pressure. Detrusor 
overactivity and DSD are the most frequent findings in 
urodynamic studies in patients with MS, and they are 
often concomitant in one patient [22, 23]. Other disor-
ders, such as detrusor hypoactivity and acontractility, 
are less common in patients with MS, and their develop-
ment is associated with spinal cord lesions at the level 
of the sacral micturition center (S2–S4) and lower [11]. 
These dysfunctions are clinically represented by disor-
ders of the evacuation function of the bladder of varying 
severity.

Symptoms
Owing to the multifocal and diffuse nature of the le-

sions in the central nervous system, patients with MS 
have diverse clinical manifestations of varying severity 
[4, 24]. The most common are storage symptoms, which 
are a manifestation of an overactive bladder caused by 
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Table 1. Characteristics of neurogenic dysfunctions of the lower urinary tract depending on the level of damage to the central nervous 
system
Таблица 1. Характеристика нейрогенных дисфункций нижних мочевыводящих путей в зависимости от уровня поражения 
центральной нервной системы

Type of dysfunction Clinical manifestations Level of lesion

Detrusor overactivity without detrusor-
sphincter dyssynergia Symptoms of storage Above the pons level

Detrusor overactivity with detrusor-sphinc-
ter dyssynergia Storage and voiding symptoms Between the sacral micturition center and the pons

Detrusor-sphincter dyssynergia Voiding symptoms Between the sacral micturition center and the pons

Detrusor underactivity Voiding symptoms Sacral micturition center (segments S2–S4 of the 
spinal cord) and below

Table 2. Clinical manifestations of neurogenic dysfunctions of the lower urinary tract in patients with multiple sclerosis
Таблица 2. Клинические проявления нейрогенных дисфункций нижних мочевыводящих путей у больных рассеянным склерозом

Study Number 
of patients Urgency, % Increased 

urination, %
Urge urinary 

incontinence, %
Urinary 

difficulty, %

H. Miller et al. [25] 321 60 50 36 33

W.E. Bradley et al. [26] 90 86 60 – 28

A. Hennessey et al. [27] 191 71 76 19 48

D. Borello-France et al. [28] 133 61 71 83 –

M. Ukkonen et al. [29] 24 83 54 75 58

G. Quarto et al. [30] 61 83 32 32 –

A.V. Ziryanov et al. [8] 160 98 98 84 63

detrusor overactivity (Table 2). Thus, the urgency to uri-
nate is registered in 60%–98% of patients, increased uri-
nation in 50%–98%, and urge UI in 19%–84% [8, 25–30]. 
Results of a meta-analysis of 12 studies by Al Dandan 
et al. [17] confirm that storage symptoms remain the 
predominant clinical manifestations of NLUTD in MS. 
Increased urination was recorded in 73% of patients, ur-
gency in 64%, and urge UI in 43%.

Less common voiding symptoms include difficulty uri-
nating, difficulty initiating it, weakening the urine flow, 
and stuttering urination, due to DSD or detrusor underac-
tivity. Thus, difficulty urinating was detected in 28%–63% 
of patients with MS and NLUTD [8, 25–27, 29] (Table 2). 
According to Al Dandan et al. [17], voiding symptoms 
were reported by 61% of patients with MS and urination 
disorders. Zyryanov et al. [8] indicated the presence of 
voiding symptoms in more than half of patients with MS 
and NLUTD, and even 76% of patients noted the need to 
strain during urination [8].

The subjective assessment of urination in patients 
with MS does not always coincide with the results 
of an objective examination. Significant dysfunction of 
the lower urinary tract is found in certain asymptom-
atic patients. Most patients with MS are diagnosed with 

NLUTD only at their first visit to an urologist, although 
they may have had these disorders for many years [31]. 
Thus, when collecting complaints from patients with 
MS, an active survey regarding the presence of sto rage 
and voiding symptoms in them is necessary; however, 
even in the absence of corresponding complaints, an in-
strumental examination must be performed. This was 
confirmed by Betts et al. [23] who demonstrated that 
63% of 170 patients with MS had a residual urine vol-
ume (RUV) exceeding 100 mL; however, less than half 
of them complained of incomplete voiding of the blad-
der. Moreover, 83% of patients who believed that they 
completely voided the bladder had impaired evacuation 
function. The authors concluded that since RUV is one 
of the main indicators that determine the treatment ap-
proach to patients with NLUTD, relying only on patient 
complaints in these cases is inappropriate. These con-
clusions confirmed the data by Jaekel et al. [32], who 
revealed urodynamic study abnormalities in 73.7% of 
patients with MS without any urological complaints, 
where 21.1% of patients had detrusor overactivity, 
13.2% of patients had detrusor underactivity, and 13.2% 
of patients had a combination of detrusor overactivity 
and DSD.
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Clinical course
NLUTD is rarely present on MS onset, only in approxi-

mately 3%–10% of patients [1, 33–35]. However, after 
10 years from disease onset, NLUTD is already established 
in approximately 80% of patients [36]. de Sèze et al. indi-
cated a correlation between the frequency of detection of 
DSD-associated voiding symptoms and MS duration [12]. 
Accordingly, DSD is detected in 13% of patients with MS 
duration of 48 months and in already 50% with a dura-
tion of 109 months. NLUTDs in patients with MS usually 
develop 5–8 years (on average, approximately 6 years) 
after the onset of neurological symptoms; as most often, 
first storage symptoms occur, and then voiding symp-
toms become concomitant to them [35]. Interestingly, 
the correlation of the severity of storage symptoms with 
the score on the Expanded Disability Status Scale (EDSS) 
is higher than that of voiding symptoms [35].

The clinical manifestations of NLUTD in MS and other 
disease symptoms vary [24]. In the early disease stages, 
the patient may experience only imperative urges and 
increased urination, while later, urge UI may also oc-
cur and subsequently voiding symptoms up to the im-
possibility of unassisted urination. According to Krupin 
and Belova [24], such variability in the clinical presenta-
tion of NLUTD in patients with MS is due to the pres-
ence of a close pathogenetic relationship between uro-
logical disorders and the demyelinating process that 
damages the white matter of the brain and spinal cord. 
Demyelination processes can slow down or accelerate; 
therefore, clinical manifestations are characterized by 
significant fluctuations. However, over time, the symp-
toms stabilize relatively, more often with a tendency 
to progress [24].

According to the German register of patients with 
MS, >56% of patients with impaired lower urinary tract 
function do not receive any treatment because of insuf-
ficient NLUTD detection [37]. If left untreated, NLUTD can 
induce complications, such as vesicoureteral reflux, re-
current urinary tract infection, lithogenesis, and further 
worsen the quality of life of patients [12, 38]. Moreover, 
most authors indicate that upper urinary tract lesions 
with the development of hydronephrotic transformation 
and renal failure are non-typical for MS-related NLUTD 
and are registered much less frequently than in patients 
with traumatic spinal cord injuries and spina bifida 
[11, 12, 39, 40]. This phenomenon may be due to a de-
crease in the detrusor contractile activity in patients with 
MS, which determines the absence of a significant in-
crease in intravesical pressure [11, 39]. However, this 
does not exclude the possibility of developing upper 
urinary tract complications in patients with MS. Patients 
with indwelling catheters and a combination of detrusor 
overactivity and DSD, in which intravesical pressure can 
reach high values, are considered at high risk of kid-
ney damage in MS. Other risk factors are chronic MS, 

increased RUV, advanced age, and male sex [35]. Upper 
urinary tract complications usually occur no earlier than 
6–8 years after NLUTD onset. The risk of kidney damage 
with the development of renal failure with MS duration of 
>10 years is 2%–3% [35].

Diagnostics
Diagnostics of NLUTD in patients with MS is based on 

anamnesis and complaints of the patients and the results 
of laboratory and instrumental research methods [24].

Urination diaries are an important tool for an objec-
tive assessment of NLUTD severity in patients with MS. 
Patients are advised to fill them out within 3 days, re-
cording each urination, urgency, UI episode, and amount 
of urine excreted during urination.

To assess the presence and severity of urinary dis-
orders and quality of life, special questionnaires that 
enable to objectify and formalize the procedure for col-
lecting information are recommended [41]. The most 
common questionnaires for use in patients with MS and 
NLUTD include the Neurogenic Bladder Symptom Score 
(NBSS), Multiple Sclerosis Quality of Life 54-item scale, 
Qualiveen, Incontinence Quality of Life, Multiple Sclerosis 
Impact Scale 29-item, Functional Assessment of Multiple 
Sclerosis, Hamburg Quality of Life Questionnaire in MS, 
Multiple Sclerosis Quality of Life Index, Actionable Blad-
der Symptom Screening Tool, and Bladder Control Self-
Assessment Questionnaire. Of these, the Russian ver-
sions of the Qualiveen [42] and NBSS [43] questionnaires 
have been validated. The validated Russian version of the 
Questionnaire on Pelvic Organ Function [44] is also note-
worthy. Adapted and validated Russian versions of these 
questionnaires can be recommended for widespread use 
in clinical practice and scientific research.

Laboratory studies include general urinalysis and, 
according to indications, microbiological examination of 
urine, and assessment of the functional state of the kid-
neys (creatinine and serum urea, if necessary, assess-
ment of the glomerular filtration rate). As a laboratory 
marker of NLUTD, determining the blood level of nerve 
growth factor is recommended [45].

Instrumental examination methods included ultraso-
nography and urodynamic examination. Ultrasonography 
is used to assess the condition of the kidneys and blad-
der, and RUV is also determined. Urodynamic studies 
include uroflowmetry, filling cystometry, pressure-flow 
studies, and electromyography of the pelvic floor and 
external urethral sphincter. Uroflowmetry, a non-inva-
sive research method, is used to evaluate the evacu-
ation function of the bladder. Owing to its availability, 
uroflowmetry is recommended as a screening diagnostic 
method. A specific type of dysfunction of the lower uri-
nary tract (hyper- and hypoactivity of the detrusor, DSD) 
is determined only through cystometry and electromyog-
raphy. The frequency of the detection of certain disorders 
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of urodynamics in patients with MS is high and reaches 
78% [46], 86% [47], and 86.5% [48]. However, the results 
of a meta-analysis performed by Al Dandan et al. [17] 
showed a slightly lower incidence of urodynamic disor-
ders in patients with MS (64%), whereas detrusor hyper-
activity (42.9%) and DDM (35.4% of patients) are most 
often detected [17]. According to Averbeck et al. [15], for 
patients with MS, a combination of detrusor hyperactiv-
ity in the filling phase and impaired contractile activity 
in the voiding phase with/without DSD is a characteristic 
urodynamic finding. In patients with MS and neurogenic 
detrusor overactivity, the amplitude of involuntary con-
tractions is significantly higher than in patients with id-
iopathic detrusor overactivity [49]. Even in the absence 
of urination disorders in patients with MS, a significant 
number of them have urodynamic abnormalities. Domu-
rath et al. [47] revealed urodynamic disorders of the low-
er urinary tract in 52.2% of patients with “asymptomatic” 
MS [47].

When planning a urological examination in patients 
with MS, the high variability of NLUTD must be consi-
dered [24]. Any studies during MS exacerbation are not 
recommended, and the clinical course must be stabi-
lized [38].

Many studies have focused on the diagnostics of 
NLUTD in patients with MS; many national and supra-
national professional communities have issued clini-
cal guidelines for the examination of this category of 
patients. However, many aspects of diagnosing NLUTD 
need to be discussed, and the recommended algorithms 
for examining patients with MS are largely contradictory. 
Table 3 compares clinical guidelines for the examination 
of patients with MS, compiled by experts from differ-
ent countries, namely, Germany [50], Spain [38], Great 
Bri tain [51], France [52], Italy [53], Belgium [13], Tur-
key [54], and Canada [55].

As shown in Table 3, the recommendations for the 
examination of patients with MS and the diagnostics 
of NLUTD, compiled by different expert groups, large-
ly do not coincide. When reviewing the clinical guide-
lines, some controversial issues must receive attention. 
(1) Which patients with MS need a urological examina-
tion? (2) What are the risk factors for upper urinary tract 
lesions in patients with MS and NLUTD? (3) What screen-
ing results indicate the presence of NLUTD in patients in 
MS? (4) Which patients with MS should undergo urody-
namic testing?

Which patients with MS need a urological 
examination?

Most researchers agree that examination by a urolo-
gist must be performed as early as possible in all pa-
tients with MS, even in the absence of specific urologi-
cal complaints [32, 38, 47]. Moreover, certain clinical 
guidelines indicate the need for urological examination 

of patients with MS only in the presence of urological 
symptoms [50, 51], and Kavanagh et al. [55] recommend 
it only for patients at risk of upper urinary tract diseases.

What are the risk factors for upper urinary tract 
lesions in patients with MS-related NLUTD?

No consensus has been established regarding risk 
factors for upper urinary tract lesions in patients with MS. 
Medina-Polo et al. [38] reported UI with RUV of ≥150 mL 
with or without asymptomatic bacteriuria, recurrent uri-
nary tract infection, and EDSS score >3 as such risk fac-
tors. de Sèze et al. [12] consider age >50 years, male 
sex, duration of MS of >15 years, severe MS, and EDSS 
>3 as risk factors. According to De Ridder et al. [13], risk 
factors for upper urinary tract lesions are age ≥50 years, 
male sex, EDSS score >6, MS duration of >15 years, 
RUV >100 mL, incidence of urinary tract infections 
>3 times per year, and presence of storage or voiding 
symptoms.

What screening results indicate the presence of 
NLUTD in patients with MS?

Beck et al. [56] studied the clinical parameters in pa-
tients with MS that could confirm the presence of NLUTD. 
Moreover, 207 patients with MS and NLUTD were followed 
up. A significant correlation was found between RUV and 
the incidence of urinary tract infections, frequency of uri-
nation, and urodynamic data indicating the presence of 
NLUTD. The authors concluded that increased frequency 
of urination and RUV and presence of urinary tract in-
fections can be considered NLUTD predictors, and these 
patients require a urodynamic study. Jaekel et al. [32] 
suggest using only urination diaries and urinary tract 
infection as NLUTD predictors. According to Domurath 
et al. [47], NLUTD predictors include increased urination 
(>13 per day), UI, urinary tract infections in the previous 
6 months (>0), and RUV (≥70 mL). Parameters such as 
age, sex, duration of MS, and EDSS score are not NLUTD 
predictors.

Which patients with MS should undergo urodynamic 
testing?

The need for a comprehensive urodynamic study in 
all patients with MS and NLUTD is debatable. Tadayyon 
et al. [36] recommended performing urodynamic studies 
in all patients with MS during the initial diagnostics, and 
their view is supported by the finding that in more than 
half of these patients, even in the absence of urological 
complaints, urodynamic disorders are detected. Medina-
Polo et al. [38] believed that urodynamic studies should 
be performed in all patients with MS, except for those 
without complaints of urination disorders, with normal 
uroflowmetry and normal RUV [38]. However, most ex-
perts emphasize the need to perform a urodynamic study 
only in the case of NLUTD predictors [32, 47, 55].
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Table 3. Comparison of national clinical guidelines for the examination of patients with MS and neurogenic dysfunctions of the lower 
urinary tract ([47], with modifications)
Таблица 3. Сравнение национальных клинических рекомендаций по обследованию больных рассеянным склерозом и нейроген-
ными дисфункциями нижних мочевыводящих путей ([47], с изменениями)

Question [50] [38] [51] [52] [53] [13] [54] [55]

Which patients with MS should be examined?

Asymptomatic – × – × × × × –

Presence of symptoms × × × × × × × –

Upper urinary tract risk group – – – – – – – ×

Screening studies

Urination diary × × – × × × × ×

Residual urine volume × × × × × × × ×

Clinical urine test × × × × × × × ×

Urine culture О × – × × – × –

Quality of life questionnaire – × – × × × – О

Ultrasound of the bladder and kidneys – – – × × × × ×

Uroflowmetry О × – – – – × –

Complex urodynamic study О × – × × × – ×

Risk factors for upper urinary tract lesions

Age, years – – – ≥55 ≥55 ≥50 × ×

Sex – – – B B B – –

EDSS, score – >3 >6 ≥6 ≥3 >6 – –

Multiple sclerosis duration, years – – – – >10 >15 – –

Residual urine volume, mL – ≥150 >100 ≥100 ≥100 or 
1/3 

bladder 
capacity

>100 – –

Incidence of urinary tract infection, 
per year

– ≥3 – ≥3 ≥3 ≥3 – ≥3

Urinary incontinence × × × – × × – –

Frequent urination × × × – × × – –

Urgency × × × – × × – –

Urinary difficulty × × – – × × – –

Note. O, optional; ×, presence of a parameter; a dash indicates the parameter absence; B, bladder.
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When examining patients with MS, urinary disorders 
may not be associated with NLUTD, but with comorbidi-
ties. Bladder evacuation may be impaired in men with 
BPH or other non-neurogenic causes of infravesical 
obstruction, and in women, urinary obstruction may 
be caused by pelvic organ prolapse. When conduct-
ing a urological examination of patients with MS and 
urination disorders, a differential diagnostics between 
NLUTD and other possible causes of these disorders 
is necessary.

CONCLUSION
The correct interpretation of the patient’s complaints 

and timely and complete urological examination are 

crucial for diagnosing NLUTD in patients with MS, which 
guarantee the successful treatment of patients and im-
provement of their quality of life.

ADDITIONAL INFORMATION
Author contribution. The author made a substantial contribu-

tion to the conception of the study, acquisition, analysis, interpre-
tation of data for the work, drafting and revising the article, final 
approval of the version to be published and agree to be accountable 
for all aspects of the study.

Funding source. This study was not supported by any external 
sources of funding.

Competing interests. The author declares that he has no com-
peting interests.

REFERENCES
1. Shmidt TE, Yakhno NN. Rasseyannyi skleroz: rukovodstvo dlya 
vrachei. 5th edition. Moscow: MEDpress-inform, 2016. 272 p. (In Russ.)
2. Dobson R, Giovannoni G. Multiple sclerosis  — a review. 
Eur J Neurol. 2019;26(1):27–40. DOI: 10.1111/ene.13819
3. Thompson AJ, Baranzini SE, Geurts J, et al. Multiple sclerosis. 
Lancet. 2018;391(10130):1622–1636. DOI: 10.1016/S0140-6736(18)30481-1
4. Lublin FD, Reingold SC, Cohen JA, et al. Defining the clini-
cal course of multiple sclerosis: the 2013 revisions. Neurology. 
2014;83(3):278–286. DOI: 10.1212/WNL.0000000000000560
5. Williams R, Rigby AS, Airey M, et al. Multiple sclerosis: it epide-
miological, genetic, and health care impact. J Epidemiol Community 
Health. 1995;49(6):563–569. DOI: 10.1136/jech.49.6.563
6. Magyari M, Sorensen PS. The changing course of multiplescle-
rosis: rising incidence, change in geographic distribution, disease 
course, and prognosis. Curr Opin Neurol. 2019;32(3):320–326. 
DOI: 10.1097/WCO.0000000000000695
7. Boyko A, Melnikov M. Prevalence and incidence of multiple scle-
rosis in Russian Federation: 30 years of studies. Brain Sci. 2020;10(5): 
E305. DOI: 10.3390/brainsci10050305
8. Ziryanov AV, Bazhenov IV, Philippova ES, et al. Epidemio-
logy and characteristics of urinary tract dysfunction in multiple 
sclerosis patients. Urology Herald. 2020;8(2):29–36. (In  Russ.) 
DOI: 10.21886/2308-6424-2020-8-2-29-36
9. Oreja-Guevara C, Kobelt G, Berg J, et al. European multiple 
sclerosis platform. New insights into theburden and costs of mul-
tiple sclerosis in Europe: results for Spain. Mult Scler. 2017;23(2S): 
166–178. DOI: 10.1177/1352458517708672
10. Rossiiskoe obshchestvo urologov. Neirogennaya disfunktsiya 
nizhnikh mochevyvodyashchikh putei. Klinicheskie rekomendatsii 
Minzdrava RF. 2020. Available at: https://cr.minzdrav.gov.ru/sche-
ma/588_2 (In Russ.)
11. Mazo EB, Zavalishin IA, Krivoborodov GG, Shvarts PG. Rasse-
yannyi skleroz i  narusheniya mocheispuskaniya: klinika, diagnostika, 
lechenie. Russian neurological journal. 2002;(4):4–7. (In Russ.)
12. de Sèze M, Ruffion A, Denys P, et al. The neurogenic blad-
der in multiple sclerosis: review of the literature and proposal 

of management guidelines. Mult Scler. 2007;13(7):915–928. 
DOI: 10.1177/1352458506075651
13. De Ridder D, Van Der Aa F, Debruyne J, et al. Consen-
sus guidelines on the neurologist’s role in the manage-
ment of neurogenic lower urinary tract dysfunction in mul-
tiple sclerosis. Clin Neurol Neurosurg. 2013;115(10):2033–2040. 
DOI: 10.1016/j.clineuro.2013.06.018
14. Bientinesi R, Gandi C, Bassi P. Managing urological dis-
orders in multiple sclerosis patients: A review of available 
and emerging therapies. Int Neurourol J. 2020;24(2):118–126. 
DOI: 10.5213/inj.2040028.01
15. Averbeck MA, Iacovelli V, Panicker J, et al. Urodynamics in pa-
tients with multiple sclerosis: A consensus statement from a urody-
namic experts working group. Neurourol Urodyn. 2020;39(1):73–82. 
DOI: 10.1002/nau.24230
16. Browne C, Salmon N, Kehoe M. Bladder dysfunction and 
quality of life for people with multiple sclerosis. Disabil Rehabil. 
2015;37(25):2350–2358. DOI: 10.3109/09638288.2015.1027007
17. Al Dandan HB, Coote S, McClurg D. Prevalence of lower uri-
nary tract symptoms in people with multiple sclerosis: A system-
atic review and meta-analysis. Int J MS Care. 2020;22(2):91–99. 
DOI: 10.7224/1537-2073.2019-030
18. Nazari F, Shaygannejad V, Mohammadi Sichani M, et al. 
The prevalence of lower urinary tract symptoms based on individual 
and clinical parameters in patients with multiple sclerosis. BMC Neu-
rol. 2020;20(1):24. DOI: 10.1186/s12883-019-1582-1
19. Kasyan GR, Dreval RO, Krivoborodov GG, et al. Socio-eco-
nomic aspects of neurogenic dysfunctions in urology. Urologiia. 
2020;(5):127–132. (In Russ.) DOI: 10.18565/urology.2020.5.127-132
20. Nazari F, Shaygannejad V, Mohammadi Sichani M, et al. 
Quality of life among patients with multiple sclerosis and void-
ing dysfunction: a cross-sectional study. BMC Urol. 2020;20(1):62. 
DOI: 10.1186/s12894-020-00590-w
21. Blaivas JG, Kaplan SA. Urologic dysfunction in patients 
with multiple sclerosis. Semin Neurol. 1988;8(2):159–165. 
DOI: 10.1055/s-2008-1041371



DOi: https://doi.org/10.17816/uroved529654 

153
ОбзОры лиТераТУры Урологические ведомостиТом 13, № 2, 2023

22. Shvarts PG. Narushenie akta mocheispuskaniya u bol’nykh 
rasseyannym sklerozom remitiruyushchego techeniya [dissertation 
abstract]. Moscow, 2004. (In Russ.)
23. Betts CD, D’Mellow MT, Fowler CJ. Urinary symptoms and 
the neurological features of bladder dysfunction in multiple 
sclerosis. J Neurol Neurosurg Psychiatry. 1993;56(3):245–250. 
DOI: 10.1136/jnnp.56.3.245
24. Krupin VN, Belova АN. Neurogenic bladder and multiple 
sclerosis. Modern Technologies in Medicine. 2011;(4):126–135. 
(In Russ.)
25. Miller H, Simpson CA, Yeates WK. Bladder dysfunction in multiple 
sclerosis. Br Med J. 1965;1:1265–1269. DOI: 10.1136/bmj.1.5445.1265
26. Bradley WE, Logothetis JL, Timm GW. Cystometric and sphinc-
ter abnormalities in multiple sclerosis. Neurology. 1973;23(10): 
1131–1139. DOI: 10.1212/wnl.23.10.1131
27. Hennessey A, Robertson NP, Swingler R, Compston DA. Urinary, 
faecal and sexual dysfunction in patients with multiple sclerosis. 
J Neurol. 1999;246(11):1027–1032. DOI: 10.1007/s004150050508
28. Borello-France D, Leng W, O’Leary M, et al. Bladder and sex-
ual function among women with multiple sclerosis. Mult Scler. 
2004;10(4):455–461. DOI: 10.1191/1352458504ms1060oa
29. Ukkonen M, Elovaara I, Dastidar P, Tammela TLJ. Urody-
namic findings in primary progressive multiple sclerosis are as-
sociated with increased volumes of plaques and atrophy in the 
central nervous system. Acta Neurol Scand. 2004;109(2):100–105. 
DOI: 10.1034/j.1600-0404.2003.00184.x
30. Quarto G, Autorino R, Gallo A, et al. Quality of life in women with mul-
tiple sclerosis and overactive bladder syndrome. Int Urogynecol J Pelvic 
Floor Dysfunct. 2007;18(2):189–194. DOI: 10.1007/s00192-006-0131-9
31. Koldewijn EL, Hommes OR, Lemmens WA, et al. Relationship 
between lower urinary tract abnormalities and disease-related 
parameters in multiple sclerosis. J Urol. 1995;154(1):169–173. 
DOI: 10.1016/S0022-5347(01)67258-6
32. Jaekel AK, Winterhagen FI, Zeller FL, et al. Neurogenic lower uri-
nary tract dysfunction in asymptomatic patients with multiple sclerosis. 
Biomedicines. 2022;10(12):3260. DOI: 10.3390/biomedicines10123260
33. Marrie RA, Cutter G, Tyry T, et al. Disparities in the manage-
ment of multiple sclerosis-relatedbladder symptoms. Neurology. 
2007;68(23):1971–1978. DOI: 10.1212/01.wnl.0000264416.53077.8b
34. Miller DH, Weinshenker BG, Filippi M, et al. Differential diagnosis 
of suspected multiple sclerosis: a consensus approach. Mult Scler. 
2008;14(9):1157–1174. DOI: 10.1177/1352458508096878
35. Aharony SM, Lam O, Corcos J. Treatment of lower urinary tract 
symptoms in multiple sclerosis patients: Review of the literature 
and current guidelines. Can Urol Assoc J. 2017;11(3–4):E110–E115. 
DOI: 10.5489/cuaj.4059
36. Tadayyon F, Etemadifar M, Bzeih H, et al. Association of uro-
dynamic findings in new onset multiple sclerosis with subsequent 
occurrence of urinary symptoms and acute episode of disease in 
females. J Res Med Sci. 2012;17(4):382–385.
37. Flachenecker P, Eichstädt K, Berger K, et al. Multiple scle-
rosis in Germany: updated analysis of the German MS Registry 
2014–2018. Fortschr Neurol Psychiatr. 2020;88(7):436–450. 
(In German). DOI: 10.1055/a-0985-4124

38. Medina-Polo J, Adot JM, Allué M, et al. Consensus document on 
the multidisciplinary management of neurogenic lower urinary tract 
dysfunction in patients with multiple sclerosis. Neurourol Urodyn. 
2020;39(2):762–770. DOI: 10.1002/nau.24276
39. Lemack GE, Frohman E, Ramnarayan P. Women with voi-
ding dysfunction secondary to bladder outlet dyssynergia in the 
setting of multiple sclerosis do not demonstrate significantly 
elevated intravesical pressures. Urology. 2007;69(5):893–897. 
DOI: 10.1016/j.urology.2007.01.076
40. Shakir NA, Satyanarayan A, Eastman J, et al. Assessment of re-
nal deterioration and associated risk factors in patients with multiple 
sclerosis. Urology. 2019;123:76–80. DOI: 10.1016/j.urology.2018.09.014
41. Abrams P, Cardozo L, Wagg A, Wein A, editors. Incontinence. 
6th edition. Tokyo: International Consultation on Incontinence, 2016. 2619 p.
42. Philippova ES, Bazhenov IV, Zyryanov AV, et al. The urinary-spe-
cific quality of life in multiple sclerosis patients: Russian translation 
and validation of the sf-qualiveen. Ural Medical Journal. 2019;(3): 
39–43. (In Russ.) DOI: 10.25694/URMJ.2019.03.19
43. Philippova ES, Bazhenov IV, Volkova LI, et al. Russian version of 
the neurogenic bladder symptom score (NBSS). Urologiia. 2018;(6): 
5-13. (In Russ.) DOI: 10.18565/urology.2018.6.5-13
44. Korshunova ES, Yusupova DG, Zimin AA, et al. Validation of 
a questionnaire on pelvic organ function for neurological patients in 
Russia. Andrology and Genital Surgery. 2023;24(1):90–99. (In Russ.) 
DOI: 10.17650/2070-9781-2023-24-1-90-99
45. Bazhenov IV, Philippova ES, Bazarny VV, et al. Diagnostic value 
of neurotrophins as detrusor over activity markers in multiple scle-
rosis patients. Ural Medical Journal. 2017;(2):23–29. (In Russ.)
46. Wiedemann A, Kaeder M, Greulich W, et al. Which clinical risk 
factors determine a pathological urodynamic evaluation in patients 
with multiple sclerosis? an analysis of 100 prospective cases. World 
J Urol. 2013;31(1):229–233. DOI: 10.1007/s00345-011-0820-y
47. Domurath B, Flachenecker P, Henze T, et al. Current aspects 
of neurogenic dysfunctions of the lower urinary tract in mul-
tiple sclerosis. Nervenarzt. 2021;92(4):349–358. (In  German). 
DOI: 10.1007/s00115-020-01046-0
48. Ineichen BV, Schneider MP, Hlavica M, et al. High EDSS can predict 
risk for upper urinary tract damage in patients with multiple sclero-
sis. Mult Scler. 2018;24(4):529–534. DOI: 10.1177/1352458517703801
49. Lemack GE, Frohman EM, Zimmern PE, et al. Urodynamic dis-
tinctions between idiopathic detrusor overactivity and detrusor over-
activity secondary to multiple sclerosis. Urology. 2006;67(5):960–964. 
DOI: 10.1016/j.urology.2005.11.061
50. www.awmf.org [Internet]. AWMF (2020) Diagnose und therapie 
der multiplen sklerose, neuromyelitis optica spektrum und MOG-IgG-
assoziierte erkrankungen [cited 2023 Jun 20]. Available at: https://
www.awmf.org/leitlinien/detail/anmeldung/1/ll/030-050.html
51. Fowler CJ, Panicker JN, Drake M, et al. A UK consensus on 
the management of the bladder in multiple sclerosis. Postgraduate 
Med J. 2009;85(1008):552–559. DOI: 10.1136/jnnp.2008.159178
52. Amarenco G, Chartier-Kastler E, Denys P, et al. First-line uro-
logical evaluation in multiple sclerosis: validation of a specific 
decision-making algorithm. Mult Scler. 2013;19(14):1931–1937. 
DOI: 10.1177/1352458513489758



DOi: https://doi.org/10.17816/uroved529654 

154
REViEwS Urology reports (St. Petersburg)Vol. 13 (2) 2023

53. Ghezzi A, Mutta E, Bianchi F, et al. Diagnostic tools for 
assessment of urinary dysfunction in MS patients with-
out urinary disturbances. Neurol Sci. 2016;37(3):437–442. 
DOI: 10.1007/s10072-015-2415-7
54. Çetinel B, Tarcan T, Demirkesen O, et al. Management of lower 
urinary tract dysfunction in multiple sclerosis: a systematic re-
view and Turkish consensus report. Neurourol Urodyn. 2013;32(8): 
1047–1057. DOI: 10.1002/nau.22374

55. Kavanagh A, Baverstock R, Campeau L, et al. Canadian Urologi-
cal Association guideline: Diagnosis, management, and surveillance 
of neurogenic lower urinary tract dysfunction — Executive summary. 
Can Urol Assoc J. 2019;13(6):156–165. DOI: 10.5489/cuaj.6041
56. Beck J, Jaekel AK, Zeller FL, et al. Clinical predic-
tors of neurogenic lower urinary tract dysfunction in persons 
with multiple sclerosis. Diagnostics (Basel). 2022;12(1):191. 
DOI: 10.3390/diagnostics12010191

СПИСОК ЛИТЕРАТУРЫ
1. Шмидт Т.Е., Яхно Н.Н. Рассеянный склероз: руководство для 
врачей. 5-е изд. Москва: МЕДпресс-информ, 2016. 272 с.
2. Dobson R., Giovannoni G. Multiple sclerosis — a review // Eur J 
Neurol. 2019. Vol. 26, No. 1. P. 27–40. DOI: 10.1111/ene.13819
3. Thompson A.J., Baranzini S.E., Geurts J., et al. Multiple 
sclerosis  // Lancet. 2018. Vol. 391, No. 10130. P.  1622–1636. 
DOI: 10.1016/S0140-6736(18)30481-1
4. Lublin F.D., Reingold S.C., Cohen J.A., et al. Defining the clinical 
course of multiple sclerosis: the 2013 revisions // Neurology. 2014. 
Vol. 83, No. 3. P. 278–286. DOI: 10.1212/WNL.0000000000000560
5. Williams R., Rigby A.S., Airey M., et al. Multiple sclerosis: it epide-
miological, genetic, and health care impact // J Epidemiol Communi-
ty Health. 1995. Vol. 49, No. 6. P. 563–569. DOI: 10.1136/jech.49.6.563
6. Magyari M., Sorensen P.S. The changing course of multiplescle-
rosis: rising incidence, change in geographic distribution, disease 
course, and prognosis  // Curr Opin Neurol. 2019. Vol. 32, No. 3. 
P. 320–326. DOI: 10.1097/WCO.0000000000000695
7. Boyko A., Melnikov M. Prevalence and incidence of multiple scle-
rosis in Russian Federation: 30 years of studies // Brain Sci. 2020. 
Vol. 10, No. 5. ID E305. DOI: 10.3390/brainsci10050305
8. Зырянов А.В., Баженов И.В., Филиппова Е.С., и др. Эпидемио-
логия и характер расстройств мочеиспускания у больных рассе-
янным склерозом // Вестник урологии. 2020. Т. 8, № 2. С. 29–36. 
DOI: 10.21886/2308-6424-2020-8-2-29-36
9. Oreja-Guevara C., Kobelt G., Berg J., et al. European multiple 
sclerosis platform. New insights into theburden and costs of multiple 
sclerosis in Europe: results for Spain  // Mult Scler. 2017. Vol. 23, 
No. 2S. P. 166–178. DOI: 10.1177/1352458517708672
10. Российское общество урологов. Нейрогенная дисфунк-
ция нижних мочевыводящих путей. Клинические рекоменда-
ции Минздрава РФ. 2020. Доступ по: https://cr.minzdrav.gov.ru/
schema/588_2
11. Мазо Е.Б., Завалишин И.А., Кривобородов Г.Г., Шварц П.Г. 
Рассеянный склероз и  нарушения мочеиспускания: клиника, 
диагностика, лечение  // Неврологический журнал. 2002. № 4. 
С. 4–7.
12. de Sèze M., Ruffion A., Denys P., et al. The neurogenic bladder 
in multiple sclerosis: review of the literature and proposal of man-
agement guidelines // Mult Scler. 2007. Vol. 13, No. 7. P. 915–928. 
DOI: 10.1177/1352458506075651
13. De Ridder D., Van Der Aa F., Debruyne J., et al. Consensus 
guidelines on the neurologist’s role in the management of neu-

rogenic lower urinary tract dysfunction in multiple sclerosis  // 
Clin Neurol Neurosurg. 2013. Vol. 115, No. 10. P.  2033–2040. 
DOI: 10.1016/j.clineuro.2013.06.018
14. Bientinesi R., Gandi C., Bassi P. Managing urological disorders 
in multiple sclerosis patients: A review of available and emerg-
ing therapies  // Int Neurourol J. 2020. Vol. 24, No. 2. P.  118–126. 
DOI: 10.5213/inj.2040028.01
15. Averbeck M.A., Iacovelli V., Panicker J., et al. Urodynamics in 
patients with multiple sclerosis: A consensus statement from a uro-
dynamic experts working group // Neurourol Urodyn. 2020. Vol. 39, 
No. 1. P. 73–82. DOI: 10.1002/nau.24230
16. Browne C., Salmon N., Kehoe M. Bladder dysfunction and qual-
ity of life for people with multiple sclerosis // Disabil Rehabil. 2015. 
Vol. 37, No. 25. P. 2350–2358. DOI: 10.3109/09638288.2015.1027007
17. Al Dandan H.B., Coote S., McClurg D. Prevalence of lower uri-
nary tract symptoms in people with multiple sclerosis: A systematic 
review and meta-analysis  // Int J MS Care. 2020. Vol. 22, No. 2. 
P. 91–99. DOI: 10.7224/1537-2073.2019-030
18. Nazari F., Shaygannejad V., Mohammadi Sichani M., et al. The 
prevalence of lower urinary tract symptoms based on individual and 
clinical parameters in patients with multiple sclerosis // BMC Neurol. 
2020. Vol. 20, No. 1. ID 24. DOI: 10.1186/s12883-019-1582-1
19. Касян Г.Р., Древаль Р.О., Кривобородов Г.Г., и  др. Со-
циально-экономические аспекты нейрогенных дис-
функций в  урологии  // Урология. 2020. № 5. С.  127–132. 
DOI: 10.18565/urology.2020.5.127-132
20. Nazari F., Shaygannejad V., Mohammadi Sichani M., et al. Quality 
of life among patients with multiple sclerosis and voiding dysfunc-
tion: a cross-sectional study // BMC Urol. 2020. Vol. 20, No. 1. ID 62. 
DOI: 10.1186/s12894-020-00590-w
21. Blaivas J.G., Kaplan S.A. Urologic dysfunction in patients with 
multiple sclerosis // Semin Neurol. 1988. Vol. 8, No. 2. P. 159–165. 
DOI: 10.1055/s-2008-1041371
22. Шварц П.Г. Нарушение акта мочеиспускания у  больных 
рассеянным склерозом ремитирующего течения: автореф. 
дис. … канд. мед. наук. Москва, 2004.
23. Betts C.D., D’Mellow M.T., Fowler C.J. Urinary symptoms and the 
neurological features of bladder dysfunction in multiple sclerosis // 
J Neurol Neurosurg Psychiatry. 1993. Vol. 56, No. 3. P.  245–250. 
DOI: 10.1136/jnnp.56.3.245
24. Крупин В.Н., Белова А.Н. Нейрогенный мочевой пузырь 
и рассеянный склероз // Современные технологии в медицине. 
2011. № 4. С. 126–135.



DOi: https://doi.org/10.17816/uroved529654 

155
ОбзОры лиТераТУры Урологические ведомостиТом 13, № 2, 2023

25. Miller H., Simpson C.A., Yeates W.K. Bladder dysfunction 
in multiple sclerosis  // Br Med J. 1965. Vol. 1. P.  1265–1269. 
DOI: 10.1136/bmj.1.5445.1265
26. Bradley W.E., Logothetis J.L., Timm G.W. Cystometric and sphinc-
ter abnormalities in multiple sclerosis  // Neurology. 1973. Vol. 23, 
No. 10. P. 1131–1139. DOI: 10.1212/wnl.23.10.1131
27. Hennessey A., Robertson N.P., Swingler R., Compston D.A. 
Urinary, faecal and sexual dysfunction in patients with mul-
tiple sclerosis  // J Neurol. 1999. Vol. 246, No. 11. P.  1027–1032. 
DOI: 10.1007/s004150050508
28. Borello-France D., Leng W., O’Leary M., et al. Bladder and sexual 
function among women with multiple sclerosis // Mult Scler. 2004. 
Vol. 10, No. 4. P. 455–461. DOI: 10.1191/1352458504ms1060oa
29. Ukkonen M., Elovaara I., Dastidar P., Tammela T.L.J. Urodynamic 
findings in primary progressive multiple sclerosis are associated 
with increased volumes of plaques and atrophy in the central ner-
vous system // Acta Neurol Scand. 2004. Vol. 109, No. 2. P. 100–105. 
DOI: 10.1034/j.1600-0404.2003.00184.x
30. Quarto G., Autorino R., Gallo A., et al. Quality of life in wom-
en with multiple sclerosis and overactive bladder syndrome  // 
Int Urogynecol J Pelvic Floor Dysfunct. 2007. Vol. 18, No. 2. 
P. 189–194. DOI: 10.1007/s00192-006-0131-9
31. Koldewijn E.L., Hommes O.R., Lemmens W.A., et al. Relation-
ship between lower urinary tract abnormalities and disease-related 
parameters in multiple sclerosis  // J Urol. 1995. Vol. 154, No. 1. 
P. 169–173. DOI: 10.1016/S0022-5347(01)67258-6
32. Jaekel A.K., Winterhagen F.I., Zeller F.L., et al. Neurogenic 
lower urinary tract dysfunction in asymptomatic patients with 
multiple sclerosis  // Biomedicines. 2022. Vol. 10, No. 12. ID  3260. 
DOI: 10.3390/biomedicines10123260
33. Marrie R.A., Cutter G., Tyry T., et al. Disparities in the management 
of multiple sclerosis-related bladder symptoms  // Neurology. 2007. 
Vol. 68, No. 23. P. 1971–1978. DOI: 10.1212/01.wnl.0000264416.53077.8b
34. Miller D.H., Weinshenker B.G., Filippi M., et al. Differential diagnosis 
of suspected multiple sclerosis: a consensus approach // Mult Scler. 
2008. Vol. 14, No. 9. P. 1157–1174. DOI: 10.1177/1352458508096878
35. Aharony S.M., Lam O., Corcos J. Treatment of lower urinary tract 
symptoms in multiple sclerosis patients: Review of the literature 
and current guidelines // Can Urol Assoc J. 2017. Vol. 11, No. 3–4. 
P. E110–E115. DOI: 10.5489/cuaj.4059
36. Tadayyon F., Etemadifar M., Bzeih H., et al. Association of uro-
dynamic findings in new onset multiple sclerosis with subsequent 
occurrence of urinary symptoms and acute episode of disease in 
females // J Res Med Sci. 2012. Vol. 17, No. 4. P. 382–385.
37. Flachenecker P., Eichstädt K., Berger K., et al. Multiple sklerose 
in Deutschland: aktualisierte Auswertungen des MS-Registers der 
DMSG 2014–2018 // Fortschr Neurol Psychiatr. 2020. Vol. 88, No. 7. 
P. 436–450. DOI: 10.1055/a-0985-4124
38. Medina-Polo J., Adot J.M., Allué M., et al. Consensus document 
on the multidisciplinary management of neurogenic lower urinary 
tract dysfunction in patients with multiple sclerosis  // Neurourol 
Urodyn. 2020. Vol. 39, No. 2. P. 762–770. DOI: 10.1002/nau.24276
39. Lemack G.E., Frohman E., Ramnarayan P. Women with voiding 
dysfunction secondary to bladder outlet dyssynergia in the setting 

of multiple sclerosis do not demonstrate significantly elevated in-
travesical pressures  // Urology. 2007. Vol. 69, No. 5. P.  893–897. 
DOI: 10.1016/j.urology.2007.01.076
40. Shakir N.A., Satyanarayan A., Eastman J., et al. Assess-
ment of renal deterioration and associated risk factors in pa-
tients with multiple sclerosis  // Urology. 2019. Vol. 123. P.  76–80. 
DOI: 10.1016/j.urology.2018.09.014
41. Incontinence. 6th edition / Abrams P., Cardozo L., Wagg A., Wein A., eds. 
Tokyo: International Consultation on Incontinence, 2016. 2619 p.
42. Филиппова Е.С., Баженов И.В., Зырянов А.В., и  др. Оцен-
ка качества жизни, связанного с  нарушениями мочеиспу-
скания, у  больных рассеянным склерозом: перевод и  вали-
дизация русскоязычной версии опросника SF-Qualiveen  // 
Уральский медицинский журнал. 2019. № 3. С.  39–43. 
DOI: 10.25694/URMJ.2019.03.19
43. Филиппова Е.С., Баженов И.В., Волкова Л.И., и  др. 
Русскоязычная версия Шкалы симптомов нейрогенно-
го мочевого пузыря (NBSS)  // Урология. 2018. № 6. С.  5–13. 
DOI: 10.18565/urology.2018.6.5-13
44. Коршунова Е.С., Юсупова Д.Г., Зимин А.А., и  др. Вали-
дация опросника по  функциям тазовых органов (Questionnaire 
on pelvic organ function) у неврологических больных в России // 
Андрология и генитальная хирургия. 2023. Т. 24, № 1. С. 90–99. 
DOI: 10.17650/2070-9781-2023-24-1-90-99
45. Баженов И.В., Филиппова Е.С., Базарный В.В., и  др. 
Диагностическая значимость нейротрофинов как маркеров ги-
перактивности детрузора у  больных рассеянным склерозом  // 
Уральский медицинский журнал. 2017. № 2. С. 23–29.
46. Wiedemann A., Kaeder M., Greulich W., et al. Which clini-
cal risk factors determine a pathological urodynamic evalua-
tion in patients with multiple sclerosis? an analysis of 100 pro-
spective cases  // World J Urol. 2013. Vol. 31, No. 1. P.  229–233. 
DOI: 10.1007/s00345-011-0820-y
47. Domurath B., Flachenecker P., Henze T., et al. Aktuelles zu 
neurogenen dysfunktionen des unteren harntraktes bei multi-
pler sklerose  // Nervenarzt. 2021. Vol. 92, No. 4. P.  349–358. 
DOI: 10.1007/s00115-020-01046-0
48. Ineichen B.V., Schneider M.P., Hlavica M., et al. High EDSS 
can predict risk for upper urinary tract damage in patients with 
multiple sclerosis  // Mult Scler. 2018. Vol. 24, No. 4. P.  529–534. 
DOI: 10.1177/1352458517703801
49. Lemack G.E., Frohman E.M., Zimmern P.E., et al. Urody-
namic distinctions between idiopathic detrusor overactivity and de-
trusor overactivity secondary to multiple sclerosis // Urology. 2006. 
Vol. 67, No. 5. P. 960–964. DOI: 10.1016/j.urology.2005.11.061
50. www.awmf.org [Электронный ресурс]. AWMF (2020) Di-
agnose und therapie der multiplen sklerose, neuromyelitis optica 
spektrum und MOG-IgG-assoziierte erkrankungen [дата обращения: 
20.06.2023]. Режим доступа: https://www.awmf.org/leitlinien/ 
detail/anmeldung/1/ll/030-050.html
51. Fowler C.J., Panicker J.N., Drake M., et al. A UK con-
sensus on the management of the bladder in multiple sclero-
sis  // Postgraduate Med J. 2009. Vol. 85, No. 1008. P.  552–559. 
DOI: 10.1136/jnnp.2008.159178



DOi: https://doi.org/10.17816/uroved529654 

156
REViEwS Urology reports (St. Petersburg)Vol. 13 (2) 2023

AUTHOR’S INFO Об АвТОРЕ
Igor V. Kuzmin, MD, Dr. Sci. (Med.), 
professor of the Department of Urology; address: 6–8, L’va Tols-
togo st., Saint Petersburg, 197022, Russia; 
ORCID: https://orcid.org/0000-0002-7724-7832; 
Scopus: 56878681300; eLibrary SPIN: 2684-4070; 
e-mail: kuzminigor@mail.ru

Игорь валентинович Кузьмин, д-р мед. наук, 
профессор кафедры урологии; адрес: Россия, 197022, 
Санкт-Петербург, ул. Льва Толстого, д. 6–8; 
ORCID: https://orcid.org/0000-0002-7724-7832; 
Scopus: 56878681300; eLibrary SPIN: 2684-4070; 
e-mail: kuzminigor@mail.ru

52. Amarenco G., Chartier-Kastler E., Denys P., et al. First-line 
urological evaluation in multiple sclerosis: validation of a specific 
decision-making algorithm  // Mult Scler. 2013. Vol. 19, No. 14. 
P. 1931–1937. DOI: 10.1177/1352458513489758
53. Ghezzi A., Mutta E., Bianchi F., et al. Diagnostic tools for as-
sessment of urinary dysfunction in MS patients without urinary 
disturbances  // Neurol Sci. 2016. Vol. 37, No. 3. P.  437–442. 
DOI: 10.1007/s10072-015-2415-7
54. Çetinel B., Tarcan T., Demirkesen O., et al. Management of lower 
urinary tract dysfunction in multiple sclerosis: a systematic review 

and Turkish consensus report  // Neurourol Urodyn. 2013. Vol. 32, 
No. 8. P. 1047–1057. DOI: 10.1002/nau.22374
55. Kavanagh A., Baverstock R., Campeau L., et al. Canadian Urologi-
cal Association guideline: Diagnosis, management, and surveillance of 
neurogenic lower urinary tract dysfunction — Executive summary // Can 
Urol Assoc J. 2019. Vol. 13, No. 6. P. 156–165. DOI: 10.5489/cuaj.6041
56. Beck J., Jaekel A.K., Zeller F.L., et al. Clinical predictors of 
neurogenic lower urinary tract dysfunction in persons with mul-
tiple sclerosis  // Diagnostics (Basel). 2022. Vol. 12, No. 1. ID  191. 
DOI: 10.3390/diagnostics12010191


