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Multiple sclerosis (MS) is a chronic disorder of the central nervous system affecting primarily young women. Neurogenic lower urinary tract dysfunction (NLUTD)
represents one of the disease manifestations creating the risk of infectious complications and kidney disease. Today, there is insufficient data on the urinary
microflora composition obtained by advanced high-tech diagnosis methods. The study aimed to perform clinical assessment of NLUTD associated with MS and
its impact on the quality of life (QOL), as well as to clarify the data on the urinary microflora composition. A total of 33 women with MS aged 36 [39.5; 30.5] years
were assessed using the customized questionnaires for estimation of the NLUTD prevalence and severity, as well as for QOL evaluation. Qualitative determination
and quantification of urinary opportunistic microflora (OM) were performed using the real-time polymerase chain reaction. A total of 19 (57.6%) women with MS
had symptoms of NLUTD: symptoms of the storage (15 individuals, 45.5%) and emptying (16 individuals, 48.5%) phases. In aimost half of women with MS, the
complaints included abnormalities of both bladder functioning phases (12 individuals, 36.4%); moderate abnormalities prevailed (12 individuals, 34.6%). Women
with MS and NLUTD were more disabled based on the EDSS score (3.5 [5.0; 3.0] points; p < 0.001) and had longer disease duration (13 [20.0; 5.0] years;
p < 0.001). The QOL index of women with NLUTD showed dissatisfaction with bladder function. The study revealed bacteriuria in patients with MS and NLUTD.
The data on the urinary microflora composition are provided: OM members (bacteria of the ESKAPE group) have been found in 8 samples obtained from women
with MS and NLUTD. Bacteriuria was asymptomatic.
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WCCNEOOBAHUE OUCOYHKLNN HUXKHUX MOYEBBLIBOAALLNX NYTEN
Y XKEHLWMWH C PACCEAAHHbIM CKJIEPO30M

E. V. NysaHosa' ™, M. . Kapnoga', O. C. Apamosckux', E. A. YetBepHuHa', C. B. KynpuaHos'?, M. A. 3oTosa’, A. B. Bepliaackuin®

T HOXHO-YpaibCKumii rocyAapCTBEHHbI MEANLIMHCKIIA YHUBEPCUTET, HYensabuHek, Poccus
2 HaupoHanbHbI nccnenoBaTenbCeKuin TOMCKUMIA rocyAapCTBEHHbI yHUBEPCUTET, ToMcK, Poccus
5 LeHTp MeamumHekoin peabunutaumm OO0 «KnuHuka HctutyTa Mosra», bepesosckuin, Poccus

PaccesaHHbin cknepos (PC) — xpoHuyeckoe 3aboneBaHve LeHTPanibHOM HEPBHOWM CUCTEMbI, MPENMYLLIECTBEHHO MOPaXKatoLLee MOOAbIX XXEHLLUWH. HeiporeHHas
OVCYHKUMS HXKHUX MOYeBbIBOASALLIMX MyTein (AHMI) — ogHO 13 NposiBneHnii 3aboneBaHisi, OHO CO34AeT PUCKN MHDEKLMIOHHBIX OCIOMXHEHWIA 1 MOpaKeHns
nouyek. B HacTosiLLiee Bpems He[oCTaTO4HO AaHHbIX O COCTaBe MUKPOQAOPbI MOYM, MOMYHEHHbIX COBPEMEHHBIMIN BbICOKOTEXHOMOMMYHBIMI METOAAMM ANArHOCTVIKM.
Llenbto nccnenoBarmns 6b110 Aathb KMHUHECKYo oueHky OHMIT npu PC, BinsHns ee Ha ka4ecTBo »uaHM (KXK), a Takke yTOHHUTb JaHHbIE O COCTaBe MUKPOMIOPb!
mMoum. [ns obeneposaHus 33 »eHwyH ¢ PC B BodpacTe 36 [39,5; 30,5] neT 1cnons3oBani cneumannanpoBaHHble ONPOCHUKA A5 OLEHKM YacTOTbl 1 CTEMNeHN
TskecTt HMI, oueHkn yposHa KXK. Kad4eCTBEHHDBIN 1 KONMYECTBEHHbIA COCTaB YCNOBHO-NATOrEeHHON Mukpodnops! (YIM) Mo4n onpenensnv Metonom
MOIMMEPa3HO LIEMHON peakLnn B PexXMMe peanbHoro Bpemenn. Y 19 (57,6%) »xeHwmH ¢ PC 6bin cumitomMbl JHMIT: cumnTomel dhasbl Hakonnenns (15 Yenosex,
45,5%) 1 hazbl onopoxHeHus (16 Yenosek, 48,5%). [Mo4TV y MONoBWHbI XXeHLLWH ¢ PC »anobbl BKIHOHanM CUMMTOMbI HapyLLeHKst 0benx a3 paboTbl MOYEBOMO
nysbips (12 Yenosek, 36,4%), Nnpeobnafanv cpegHeTsyKenble HapyleHus (12 Yenosek, 34,6%). XKeHwHbl ¢ PC 1 AHMI 6binn 6onee MHBanam3npoBaHb!
cornacHo wkane EDSS (3,5 [5,0; 3,0] 6annos; p < 0,001) n umenn 6onslumnii ctak 6onesnmn (13 [20,0; 5,0] neT; p < 0,001). Nnaekc KKy »xeHwmH ¢ IHMI otpaxxkan
HeynoBNEeTBOPEHHOCTb (yHKLMEN MOYEBOO My3blpst. B pesynkrarte nccnenoBanmns BoigBneHo Hannyme 6aktepuypum y nauveHtok ¢ PC n JHMI. MpeacTasneHb!
[aHHble O COCTaBe MUKPOMIIOPbI Mo4M: B 8 obpasLiax oT »xeHwuH ¢ PC 1 JHMI obHapy»xeHbl npeactasutenn YIM (6aktepun rpynnsl ESKAPE). BakTepuypus
1vena 6eCCUMNTOMHbIA XapakTep.
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Multiple sclerosis (MS) is a chronic demyelinating
neuroinflammatory and autoimmune disease of the central
nervous system (CNS) associated with degenerative phenomena
and having a variable course. It usually affects young people, has
a great effect on the quality of life (QOL), and places considerable
burden on public health services.

Lower urinary tract dysfunction (LUTD) is a common
symptom of multifocal CNS lesion underlying the development
of MS. Neurogenic lower urinary tract dysfunction (NLUTD)
develops on average 8 years after establishing the diagnosis
of MS; up to 10% of patients complain of alterations in
urination associated with the disease manifestation [1, 2].
In the course of the disease more than 80% of individuals with
MS experience NLUTD symptoms, up to 91% have appropriate
urodynamic abnormalities [2, 3]. In 35% of patients with MS, focal
lesions damaging reticulospinal tracts usually result in detrusor
sphincter dyssynergia [4-6]. This syndrome is characterized
by impaired coordination between detrusor contraction and
relaxation of bladder sphincters resulting urinary retention [7].
Clinical manifestations of such abnormal urodynamics are
uncontrolled overactive detrusor contractions with or without
urinary incontinence, sphincter dysfunction, which often result in
considerable residual urine volume and high intravesical bladder
pressure. Within the framework of obstructive symptoms the
most common manifestations are weak urine stream, difficulty
starting urinating, and the need to force urination. This creates
conditions for functional odstruction and abnormal urinary
outflow. Complete and partial urinary retention representing the
extreme forms of obstructive disorder results in residual urine
accumulation [4]. As a result, negative effects on the upper
and lower urinary tract can be expected. High intravesical
bladder pressure pressure contributes to reflux into the upper
urinary tract and secondary kidney injury. Urinary tract infections
(UTls) represent a major challenge of treatment of individuals
suffering from MS. Neurogenic urodynamic disturbances
worsen the patients’ QOL and ensure the increased risk of UTls
[8]. When discussing UTls in MS, it is important to consider
the issues of prevention. Risk factors of UTls in patients with
MS require thorough clinical assessment. The long-term
immunosuppressive therapy with disease-modifying drugs
for MS (DMDs), female sex, pelvic abnormalities and disability,
treatment with corticosteroids, dysbiotic processes in the
urogenital tract are discussed as predictors of UTls in individuals
with MS [1, 8]. To date, the composition of microflora of the lower
urinary tract (LUT) and adjacent loci in patients with MS is poorly
understood. The study aimed to perform clinical assessment of
lower urinary tract dysfunction to assess its impact on the QOL
using the customized questionnaires validated in Russia, as well
as to perform qualitative assessment and quantitatification of the
LUT microflora composition by molecular genetic methods in
women with MS.

METHODS

We performed observational clinical and laboratory study of
33 non-pregnant women. Inclusion criteria: definite diagnosis
of MS based on the McDonald criteria (2017); EDSS up to
6.5 points; age 18-45 years; no corticosteroid therapy and
antibacterial drugs at the moment of sample collection or within
a month before enrollment; no sexually transmitted infections;
no history of any urinary tract disorder or follow-up by urologist
or nephrologist. Exclusion criteria: pregnancy and lactation,
acute infection, history of surgery within a month before the
study, participation in other studies, mental disorders, refusal
of submitting the informed consent. Outpatients followed-
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up at the consulting and diagnostic clinics for demyelinating
disorders and MS in Chelyabinsk and Chelyabinsk Region
were randomly enrolled. Inclusion criteria for the control group
(n = 20): conditionally healthy non-pregnant women of fertile
age with no nervous system disorder, pelvic organ function
impairment or the history of urogenital infection; the median
age was 35 [37.5; 30.0] years. Clinical assessment of women
with MS involved the use of the generally accepted methods
available to neurologists: neurological status assessment
using the Expanded Disability Status Scale (EDSS), pelvic
organ function assessment using the Pelvic Organ Function
Questionnaire [9, 10], and the Neurogenic Bladder Symptom
Score (NBSS) [11]. The median age of women with MS was
36 [39.5; 30.5] years. The majority of patients received DMDs
for MS: 11 individuals (33.3%) used interferon beta, 11 (33.3%)
used ocrelizumab, 6 (18.2%) used cladribine, and 5 (15.2%)
were naive. The median EDSS was 2.5 [4.0; 2.0] points; all the
patients had the relapsing-remitting disease course.

Urinary microflora composition was assessed using the
reagent kit for detection of DNA of opportunistic bacteria of the
classes Bacilli, Betaproteobacteria and Gammaproteobacteria
(BacScreen; BacScreen OM REAL-TIME PCR Detection
Kit, DNA-Technology, Russia) by real-time polymerase chain
reaction. Bacterial contamination of urine (total bacterial mass
(TBM)) was quantified; the amount of DNA of the identified
microorganism was presented as a logarithm Lg, the values
of which were proportionate to microbial contamination of
the biotope. The kit used in this study enables detection of
25 bacterial representatives of opportunistic microflora (OM):
Enterococcus spp., Streptococcus spp., Streptococcus
agalactiae,  Streptococcus pyogenes, Streptococcus
pneumoniae, Staphylococcus spp., Staphylococcus aureus;
Achromobacter ruhlandii, Achromobacter xylosoxidans,
Burkholderia spp.,; Acinetobacter spp., Citrobacter freundii,
Citrobacter koseri, Enterobacteriales, Enterobacter cloacae,
Escherichia coli, Haemophilus spp., Haemophilus influenzae,
Klebsiella oxytoca, Klebsiella pneumoniae, Morganella morganii,
Proteus spp., Pseudomonas aeruginosa, Serratia marcescens,
Stenotrophomonas maltophilia. All the patients complaining
of LUTD and having the symptoms of LUTD were advised
to consult urologist, undergo bladder ultrasound involving
determination of post void residual urine. Statistical analysis
was performed using Windows 10, Excel 2016 (Microsoft;
USA), IBM SPSS Statistics 26 (IBM; USA). Descriptive statistics
included frequency indicators, median values, 25" and 75"
percentiles (Me [LQ; UQY]). The Mann-Whitney U test, Kruskal—
Wallis test, and x° test were used to compare the groups.
The correlation analysis was performed using the Spearman’s
rank correlation coefficient (p); the correlation strength was
estimated using the Chaddock scale. The differences were
considered significant at p < 0.05.

RESULTS

The use of the Pelvic Organ Function Questionnaire revealed
signs of urination disorder of varying severity in 19 individuals
(57.6%). Patients with MS and LUTD were included in the study
group; the age range was 21-45 years. The comparison group
included 14 women with MS having no bladder dysfunction
aged 19-42 years. The EDSS of patients with LUTD were
different from that of patients having preserved bladder function
(8.5[5.0; 3.0] and 2.0 [2.0; 1.0] points, respectively; p < 0.001);
there were no differences in age. Women with LUTD had longer
MS duration (13 [20.0; 5.0] years) compared to patients with no
urination disorder (4 [7.0; 2.75] years; p < 0.001).
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Fig. 1. Frequency of storage phase symptoms in women with remittent MS based on the Pelvic Organ Function Questionnaire

The storage symptoms were found in 15 individuals (45.5%),
while the voiding symptoms were reported in 16 individuals (48.5%)
(Fig. 1, 2). The combination of symptoms of abnormalities of
both urination phases was observed in 12 individuals (36.4%).
All the patients developed symptoms of bladder dysfunction
after the MS onset. The bladder symptoms were presented
near 3 [5.0; 2.0] years after the MS onset, the latest time of
the LUTD onset was 10 years since the diagnosis, and the
minimum duration of bladder disorder was 1 year. The urgency
more frequent than once a week was experienced by 12 women
(36.4%) with varying frequency, 12 women (36.4%) reported
they «can’t hold urine because of urgency». A total of 7 individuals
urinated 10 or more times per day (21.2%). Three women
(9.1%) complained of the storage symptoms only. Six women
with MS (18.2%) woke up to urinate more than once a night,
but all of them had other bladder disorder symptoms. Nocturia
was not found in patients having no symptoms of LUTD.

Persistent voiding symptoms occurring at least several
times per week was reperesented by complaints of slower
urine flow — in 14 individuals (42.4%), weak stream sensation,
increase in the time needed to urinate — in 13 (39.4%);
13 individuals (39.4%) described their interrupted urine flow,
11 (33.3%) felt the need to strain to empty the bladder, feeling
of incomplete bladder emptying after voiding was reported by
12 individuals (36.4%). Four women (12.1%) complained
of the voiding symptoms only. Stress incontinence was
experienced by 4 women with MS (12.1%), aged 35-46 years
(median age 40.5 [44.25; 36.0] years), furthermore, 3 women
had other bladder symptoms. One patient suffered from the
storage abnormalities, 2 other patients had a combination of
complaints. Among 19 women, 10 paients had a consultation
of urologist, all of them were diagnosed with LUTD based
on bladder ultrasound involving estimation of residual urine
volume, the volume of 160 mL was revealed in one case.

According to the QOL index, women with MS and bladder
disorder were dissatisfied with their bladder condition, in
contrast to women having no such symptoms, p < 0.05 (Fig. 3).
The median QOL index was 2.0 [2.0; 1.0] points. The worst
values of the urological QOL index were reported in patients
having the storage symptoms and a combination of bladder

dysfunction symptoms (2.0 [2.75; 2.0]; 2.0 [2.0; 1.0] points,
respectively; p > 0.05).

The bladder disorder severity assessment results are
provided in Table. The increased average scores were
reported for all NBSS domains. The total NBSS score exceeding
20 was reported in 12 women (34.6%), which suggests
moderate bladder dysfunction, 10-20 (mild form) — in 4 women
(12.1%), other patients had the values below 10. Weak positive
correlations between the LUTD severity based on the NBSS
score, disability score (p = 349; p > 0.05), and disease duration
(p = 145; p > 0.05) were revealed.

The QOL index reflected negative impact on the well-being
of patients with any clinical manifestations of bladder disorder;
the worst values were reported in women having a combination
of symptoms (3.0 [3.0; 2.0] points; p > 0.05). Aimost one third
of women with MS (9 individuals, 27.3%) and LUTD said that
they would feel unhappy and dissatisfied, “if the bladder would
function like now for the rest of life”.

Molecular genetic testing of urine in women with MS
revealed DNA of opportunistic microorganisms (OM) in
8 individuals (24.2%). We identified microorganisms of the
order Enterobacterales (4 individuals), including Enterobacter
cloacae (1 individual), Escherichia coli (1 individual), Klebsiella
pneumoniae + Klebsiella oxytoca (1 individual); species of the
order Pseudomonadales: Acinetobacter spp. (1 individual), and
species of the class Bacilli: Staphylococcus spp. (3 individuals)
and Streptococcus spp. (2 individuals). A combination of
members of all the bacterial classes indetified was found in
3 women (9%). Variation in the amount of OM detected was
2.5-5.7 Lg, which corresponded to 10%°-10%" GE/sample.
The questionnaire survey revealed obstructive symptoms
manifested by weak urine stream, the need to strain, and
intermittent urination, in all 8 patients, among them 5 (62.5%)
had a combination of the storage and emptying phase
symptoms, and 6 (75%) had episodes of cystitis in their
urological history. A total of 12 women (36.4%) had episodes
of UTls since the moment of establishing the diagnosis of MS:
cystitis, including recurrent form, and one case of pyelonephritis.
No microorganisms were found in urine of the control group
(p < 0.001).
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Fig. 2. Frequency of voiding symptoms in women with relapsing-remitting MS based on the Pelvic Organ Function Questionnaire

DISCUSSION

Patients with MS and healthcare professionals often face an
important interdisciplinary problem: neurourological disorders.
A number of foreign authors report that the type of bladder
disorder associated with MS varies between detrusor
hyperactivity (34-91% of patients) and areflexia (20-37% of
patients) [1, 2]. In the recent study focused on the epidemiology
and nature of bladder disorders associated with MS, NLUTD
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was found in 65% of patients [12]. Among our patients
more than a half (57.6%) had various symptoms of bladder
dysfunction. The most commmon neurourologic symptoms are
urinary frequency and detrusor overactivity [13]. In the surveyed
women with MS, the storage and voiding symptoms were
almost equally represented (45.5% and 48.5%, respectively),
which resulted primarily from the CNS lesion localization.
Perhaps, this can explain the lack of significant correlation
between the disease duration and the bladder dysfunction
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Fig. 3. Frequency of satisfaction with bladder functioning (QOL index) based on the Pelvic Organ Function Questionnaire. * — p < 0.05, x? test
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Table. Bladder disorder severity in women with remittent MS based on the Neurogenic Bladder Symptom Score (NBSS)

Average scores by domains

Women with MS and . Total score
NLUTD Incontinence Storage and voiding Complications Quality of life
n=19 (0-29)
6.05 + 5.43 10.08 + 2.93 4.95 + 4.36 2.1+1.07 2.1+8.85

severity. The severity of this or that MS symptom is determined
by localization of demyelination lesion, exacerbation severity,
and the quality of functional recovery after relapse. The bladder
disorder associated with MS contributes greatly to the patients’
disadaptation, increasing the disability score [12]. Women with
MS and LUTD were more disabled compared to women with
normal voiding. At the same time, they had mild-to-moderate
bladder dysfunction, and no correlation between the EDSS and
NBSS scores was found. This is consistent with the features
of using the bladder and gut functional system scale and the
algorithm to determine the total EDSS score.

It is important that a large share of women (39.4%) had
bladder disorders, in which the symptoms associated with
both urine retention and bladder voiding occur. Such variant of
neurogenic bladder disorder develops in case of focal spinal
cord lesion below the pons (or medulla oblongata) and above
the sacral region [14]. It should be noted that about 80% of
patients with MS have lesion in the spinal cord, mostly in the
cervical region, which are more often symptomatic compared
to brain lesions and can cause considerable disadaptation in
the form of the gait, coordination, bladder and gut function
disturbances [3, 15, 16]. The patients having a combination
of the storage and voiding symptoms usually pay attention
to the increase in urinary frequency and episodes of urge
incontinence, while voiding symptoms remain out of sight, and
the conditions for the upper urinary tract injury are preserved.
Impossibility of adequate severity estimation based on the
patient’s subjective complaints represents one of the major
challenges of the diagnosis of urinary hesitancy. In this regard,
it is feasible to regularly conduct screening aimed to identify
the voiding disturbances, ensure timely referral for urological
counseling, perform uroflowmetry to quantify urine flow rate
and bladder ultrasound to determine residual urine volume [5, 6].

In turn, the storage symptoms that usually reflect neurogenic
detrusor overactivity can also lead to the upper urinary tract
injury, as well as to the development of nonreflux pyelonephritis.
This is associated with the detrusor tissue fibrosis, impaired
bladder dynamics [7, 17].

The increase in the rate of urination at night in individuals
with MS is one more manifestation of the urine storage and
voiding dysfunction. Nocturia disturbes night sleep, leads to
fatigue, daytime drowsiness, decreases the QOL [18, 19]. The
prevalence of nocturia in individuals with MS is higher, than in
general population, it varies between 20.9% and 48.8% [18]. We
noted that 18.2% of women with MS woke up more than once
a night and went to the bathroom for voiding. Currently, three
various mechanisms underlying the development of nocturia
(reduced bladder capacity, general polyuria and nocturnal
polyuria) are discussed [20, 21]. The range of causes underlying
these three pathogenetic variants of nocturia is well-known; the
MS-associated specific factors not observed in patients having
no neurological disorders have been reported [20, 21].

Specific questionnaires determining the QOL index have
been developed to assess QOL in individuals with neurogenic
bladder dysfunction. The majority of MS researchers agree
that the symptoms of bladder dysfunction have a significant
impact on the patients’ QOL, regardless of the assessment
tool used [2, 12]. In the Russian population of individuals with

MS the issue of the impact of bladder dysfunction on the QOL
is still poorly understood, which is likely to be due to the fact
that specific questionnaires have been translated into Russian
and validated not so long ago [9, 11]. According to the data
of the Russian study focused on validation of the short QOL
questionnaire for patients with neurogenic bladder dysfunction
(SF-Qualiveen), patients with MS and neurogenic LUTD had
much worse QOL scores [22]. In our study, every third woman
with MS having bladder dysfunction reported that the issue
was very important for her. The QOL index from the Pelvic
Organ Function Questionnaire also reflected low satisfaction
with the urination quality in women with LUTD compared to
patients having no such disorder.

Not only primary disease, but also comorbidities and
lifestyle factors affect the QOL and mortality in individuals with
MS. A large share of such factors is constituted by infections,
especially pneumonia, influenza, and UTls [2]. UTls in patients
with MS are strongly associated with bladder dysfunction. UTls
are among three major causes of hospital admission in patients
with MS and reach 30-50% of all indications for hospitalization
[2, 8]. According to the data of epidemiological study of MS
comorbidity, among 815 patients 3.5% had UTls [23]. In our
patients, the reported rate of the history of UTls was 36.4%.
In the large-scale retrospective study of the causes of death
in people with MS conducted in Canada in 1986-2013, UTls
were noted in 8% of 2153 death cases as one of the major
causes of death, while in general population UTls constituted
only 2% of the causes of death [24].

Testing of the MS patients’ urine by culture-based microbiological
diagnosis methods showed that Escherichia coli, Streptococcus
beta-hemolytic B, Klebsiella pneumoniae, Proteus mirabilis,
and Staphylococcus coagulase-negative were the most
common causative agents of UTls [8, 25]. We have found no
scientific literature data obtained by modern methods that
would allow one to determine nonculturable bacteria in urine
of patients with MS and neurogenic dysfunction. In this study
we performed molecular genetic identification of OM in women
with MS using the BacScreen OM test system. Asymptomatic
bacteriuria was observed in 24.2% of cases. The following
representatives were found: Enterobacter cloacae, Escherichia
coli; Klebsiella pneumonia, Klebsiella oxytoca, Acinetobacter
spp, as well as Staphylococcus spp., and Streptococcus spp.
All these microorganisms can cause UTls [25, 26]. Moreover,
Enterobacter spp., Klebsiella pneumonia, Staphylococcus spp.
found in the urine of women with MS belong to the group of
most important bacteria referred to as ESKAPE: Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa, and
Enterobacter spp. [27]. These bacteria that often cause severe
infections show multidrug resistance to various classes of
antibiotics [28, 29]. ESKAPE pathogens were included in the
WHO priority list of pathogens for the development of new
antibacterial drugs or alternative treatment methods [27-29]. The
range of the quantity of OM revealed was 1025-1057 GE/sample.
The microbiological pattern associated with NLUTD changed
depending on the urine drainage method [30]. All the women
we examined urinated unaided. Despite the limited number
of patients with the OM detected, we performed in-depth
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analysis of bladder dysfunction symptoms in this group.
This approach turned out to be relevant in the context of
understanding the relationship between UTls and various LUT
dysfunction types. In our study, all women with MS and bacteriuria
detected had urination disturbances with obstructive symptoms,
as well as the history of UTI episodes. These symptoms can
indicate disturbances of the mechanism underlying urination,
which, according to modern studies can be associated with
detrusor sphincter dyssynergia. Such a bladder disorder form
conbines the storage symptoms and the signs of obstruction,
including residual urine volume. While urinary retention and weak
urine stream can attract the patient’s attention, post-void residual
volume often remains unnoticed. That is why it is important to timely
detect the signs of voiding disturbances. To estimate the severity
of such disturbances more accurately, it is necessary to conduct
comprehensive urodynamic assessment allowing one to obtain
detailed information abour the LUT functional state, including the
dynamics of intra-bladder pressure and bladder volume [2]. It is
impossible to draw definitive conclusion about the disease severity
and nature without such assessment. In one of the studied cases,
significant residual urine volume (160 mL) and pseudodiverticula
were revealed in patient with bacteriuria based on ultrasound
data. These findings can suggest a prolonged course of chronic
urinary retention, which, in turn, can negatively affect the patient’s
health and ensure susceptibility to infectious complications. Joint
monitoring of patients with NLUTD by neurologist and urologist is
important for preservation of renal function and prevention of
severe, often fatal, urological complications [2, 8].
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