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Objective. To study the relationship between clinical and radiation variants of myelopathy and types of the neurogenic dysfunction of the
lower urinary tract in patients with infectious spondylitis.

Material and Methods. A single-center cohort observational study was conducted with the analysis of medical records and a prospective
examination of 20 patients with infectious spondylitis complicated by neurogenic dysfunction of the lower urinary tract.

Results. Infectious spondylitis can be complicated by the development of various urodynamic disorders, including neurogenic detrusor
hyperactivity (30 %), its combination with detrusor-sphincter dissinergia (30 %) and a decrease in detrusor contractility (40 %).In 50 %
of patients, an urodynamic examination revealed an increase in detrusor pressure of more than 40 cm water. There was no connection be-
tween the development of any type of lower urinary tract dysfunction and MRI types of myelopathy according to Vendatam, as well as
between the level of spinal cord compression and the severity of neurological disorders according to AIS.

Conclusion. The results of the study do not confirm the existence of a relationship between the various characteristics of myelopathy in
infectious spondylitis and the results of urodynamic examination. The limitation of the reliability of the results is the small number of ob-
servations. Studies with a larger sample are required to assess the relationship between the clinical and radiation characteristics of my-
elopathy and variants of neurogenic dysfunction of the lower urinary tract in patients with infectious spondylitis.
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Myelopathy in inflammatory infections
of the spine is usually associated with
spondylogenic compression of the spi-
nal cord [1] or secondary myeloishemic
disorders. The direct factors of compres-
sion in this case are epidural abscesses,
granulomas, sequestration of discs and
damaged vertebrae. Secondary spondy-
logenic epidural abscess is most often
formed as a consequence of contact gen-
eralization from the bone lesion in the
vertebral body to the anterior epidural
space and accounts for 10 to 30 % of
all spinal epidural abscesses [2]. While
the simplest mechanism for the develop-
ment of myelopathy is direct mechanical

compression of nerve structures, its oth-
er causes (local venous stasis associated
with thrombosis and thrombophlebitis
of the epidural venous plexus, as well as
ischemia associated with spinal artery
thrombosis [3]) not only complicates the
course of the disease but also makes the
prognosis of its outcome less predictable.

The criterion of neurogenic lower
urinary tract dysfunction (NLUTD) is
an impairment of the function of the
bladder and urethra associated with a
verified neurological condition [4]. It is
impossible to assess the global incidence
of NLUTD in infectious spondylitis due
to the small number of studies devoted
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to this issue. In most papers, such con-
ditions are only implied in the collec-
tive concept of “pelvic organ dysfunction”
[5-8]. Moreover, the incidence of NLUTD
in patients with verified tuberculous spon-
dylitis reaches 50 % [6].

Nowadays, the only objective technique
to evaluate the type of urodynamic disot-
der is a comprehensive urodynamic study.
In some cases, neurogenic disorders of uri-
nation are oligosymptomatic. For a long
time, they do not cause subjective mani-
festations of severe urodynamic disorders
that, without adequate correction, result in
recurrent urinary infections, vesicoureteral
reflux, the formation of urinary tract con-
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cretions and renal failure. These complica-
tions progressively result in a significant
decrease in quality of life and disability of
patients, often remaining unknown for a
long time for specialists in spinal abnormal-
ities who follow patients after the proce-
dure. In this context, it is crucial to evaluate
the potential for the earliest possible pre-
diction of the surgical outcomes of inflam-
matory infections of the spine, including
considering the likelihood of the emer-
gence of NLUTD and its consequences.

Only a small number of studies with a
small sample are devoted to searching for
the correlation between the nature of MRI
changes and NLUTD in patients with tuber-
culous spondylitis and none in non-specific
infectious spinal lesions [6-8].

The objective is to study the correla-
tion between clinical and radiologic vari-
ants of myelopathy and types of NLUDT in
patients with infectious spondylitis.

Design: a single-center observational
cohort retrospective with a prospective
part.

Material and Methods

The initiative cohort observational study
performed at the St. Petersburg Research
Institute of Phthisiopulmonology from
November 2022 to March 2023 includ-
ed 20 patients selected in accordance
with the inclusion/non-inclusion/exclu-
sion criteria.

Inclusion criteria: age from 18 to
75 years; bacteriologically and/or morpho-
logically verified infectious and inflam-
matory lesions of the spine; a full-fledged
record of radiologic findings, including
digital MRI scans performed on a single
device (Toshiba Excelart Vantage 1.5T MRI
machine) using standard sequences and
views for the study of the spine; perfor-
mance of urodynamic examination dur-
ing hospital stay; indication in the patient’s
medical records of information concerning
the neurological status in accordance with
the AIS scale.

Non-inclusion criteria: urinary and
other organs diseases that could affect the
examination findings (urethral stricture,
prostatic hyperplasia, bladder stones); pel-
vic tumors; other neurological and men-
tal diseases (multiple sclerosis, Parkinson’s

disease, spinal cord injury, etc.) that make
an adequate urodynamic examination
impossible.

Exclusion criteria: refusal of the patient
to petform tests as part of the study, as well
as verified urinary tract tuberculosis.

Patients

In accordance with the above criteria,
the final group included 20 patients (15
men and 5 women) with the mean age of
47 £ 10 years (31; 68), with the diagnosis of

“spondylitis complicated by NLUTD”. The
median duration of clinical manifestations
of spine disorders from the onset of the
first symptoms of inflammatory infections
of the spine (back pain, fever, hypoesthesia
or muscle weakness) before the examina-
tion was 11.5 months (5.25; 16.75).

Techniques

Biopsy specimen sampling for the veri-
fication of an infectious agent from the dis-
ruption zone of the spine was performed
by puncture, bone marrow sampling or
during decompressive surgery followed by
bacteriological examination and/or in vivo
microscopic examination. Thus, 12 (60 %)
patients had nonspecific spondylitis and 8
(40 %) had tuberculous spondylitis.

The neurological status of patients was
registered in accordance with the standard
evaluation of the severity of motor and sen-
sory disorders entered in the patient’s med-
ical record according to the AlS scale of
the international standard ASIA/ISNCSCI
(revision 2015). The distribution of patients
according to the standard is presented in
Fig. 1, while an equal number of patients
had flaccid or spastic lower paraparesis/
plegia; 2 patients had tetraparesis/plegia
(upper — mixed, lower — spastic), corre-
sponding to AIS types A and C.

The most cranial levels of segmental
lesions of the spinal cord, identified within
the neurological examination, demonstrate
the most frequent lesions of the lower tho-
racic segments (Fig. 2).

The median number of involved ver-
tebrae was 3 (2; 4); angular deformity was
noted in 17 (85 %) patients; and the epi-
dural component was noted in 15 (75 %)
patients.

Considering the objective of the study,
the possibility of visualization, as well as the
commonly known variability of the loca-
tion of the lumbar enlargement (LE) of the
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spinal cord relative to vertebral structures,
the following levels of changes in the signal
of its structures indicated in the research
protocols or established during the review
of the radiologic findings were identified
during the analysis of MRI: above LE (spinal
tracts), LE, epiconus, conus medullaris and
cauda equina. Considering these zones, the
structure of spinal cord compression levels
appeared as follows: spinal tracts above
LE - 13 (65 %), LE — 1 (5 %), cauda equi-
na — 1 (5 %), spinal tracts above LE + LE —
3 (15 %), and spinal tracts above LE + LE
+ epiconus + conus medullaris — 1 (5 %).

The Vedantam and Rajshekhar classi-
fication originally suggested for cervical
spondylogenic myelopathy was used [10—-
12] in order to differentiate the radiologic
manifestations of myelopathy. According
to this classification two qualitative types of
changes in the MRI signal were identified:

type 1: its diffuse increase with fuzzy
or blurred borders on T2-W1 with an iso-/
hypointensive signal on T1-WI, morpho-
logically corresponding to the edema/
Wallerian degeneration/demyelination/
myeloishemia/gliosis;

type 2: a pronounced (bright) clearly
defined increase on T2-WI with a hypoin-
tensive signal on T1-W1, having a morpho-
logical correlation with myelomalacia/cavi-
tation of spinal cord tissue.

According to this classification, signal
changes corresponded to type 11in 9 (45 %)
cases, to type 2 in 6 (30 %), and there were
no changes in the MR signal of the spinal
cord revealed in 5 (25 %).

The urodynamic disorders were speci-
fied under the results of a comprehensive
urodynamic study performed using the
Pico Smart SNYC0022 system of Menfis
Biomedica in accordance with the recom-
mendations of the International Conti-
nence Society (ICS). Patients able to per-
form verticalization were examined in a
standing or sitting position, in other cases —
in a lying position. All patients underwent
filling cystometry with an initial infusion
rate of 20 ml/min. Due to the impossibility
of verticalization of some patients, as well
as limitations of the mobility due to the
spine instability, the pressure-flow study
was performed in full in 6 (30 %) patients.
Electromyography of the pelvic floor mus-
cles with surface electrodes was performed
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in all patients during the filling and emp-
tying phases of the bladder. The amount
of residual urine was detected by urinary
catheterization. Meanwhile, clinically, urine
evacuation at the time of the study was
done as follows: the urinary bladder was
drained by an indwelling urethral catheter
in 9 (45 %) patients; there was cystostomy
drainage in 3 (15 %) patients; voluntary uri-
nation was preserved in 4 (20 %) patients;
and urination was uncontrolled (involun-
tary urination) in 4 (20 %) patients.

Statistical analysis

Statistical analysis was performed using
the SPSS Statistics v.22 software. The not-
mality of the distribution of quantita-
tive parameters was evaluated using Kol-
mogorov-Smirnov tests. The distribution
was considered normal at the value of
bilateral significance p > 0.05. The results
are given as M & o (where M is the mean
value and o is the standard deviation) for
normal and Me (Q25; Q75) for abnormal
data distribution. The relationships of cat-
egorical variables were assessed using the
construction of contingency tables and the
evaluation of the criterion 2 and degrees of
freedom (df), the Fisher’s test with a value
in cells less than 5, as well as the Bonfer-
roni correction depending on the structure
of the contingency tables. The correlation
was considered statistically significant at
the value of p < 0.05.

Results

Depending on the variant of lower uri-
nary tract dysfunction and according to
the urodynamic examination, patients
were divided into 3 groups: hypo- and
acontractility of the detrusor were found
in 8 patients; hyperactivity of the detru-
sor was found in 6 patients; a combina-
tion of detrusor hyperactivity and detru-
sor-sphincter dyssynergia was found in 6
patients that corresponds to 40 %, 30 %,
and 30 %, respectively (Fig. 3).

A detailed analysis of the urodynam-
ic examination indicators revealed an
increase in detrusor pressure in the fill-
ing phase of more than 40 cm water in
10 (50 %) patients (median: 55.50 cm
water; 48.75; 71.25). A clinically significant
boost in the volume of residual urine was
revealed in 13 (65 %) cases; the median

indicator was 275.00 ml (172.75; 477.00).
A reduction in compliance was found in 8
(40 %) patients. Among the patients who
underwent the pressure-flow test in full
(n = 06), the mean maximum urination rate
was 9.95 ml/s (6.55; 11.28) and the mean
volume of urination was 244.50 ml (111.00;
261.00).

The outcomes of the statistical analysis
of the correlation between the urodynamic
disorder of the lower urinary tract and the
complex of assessed indicators is shown
in the Table.

The table data indicate that none of the
assessed indicators — the type and level of
distuption of the spinal cord MR signal, the
depth of neurological disorders and their
variants (spastic or paretic), gender, the
presence of an angular deformity of the
spine or the epidural component of the
vertebral process, the possibility of verti-
calization of the patient or the etiologi-
cal variant of spondylitis (tuberculous or
nonspecific) — has a statistically significant
association with the type of lower urinary
tract dysfunction.

Discussion

Infectious spondylitis is marked by a
severe course and a high frequency of
complications, including neurologi-
cal ones, resulting in the disability of

patients [13]. Nevertheless, only isolat-
ed clinical studies, primarily in spinal
tuberculosis, are aimed at determining
the correlation between the severity of
neurological disorders and the radiolog-
ic (neuroimaging) features of spondyli-
tis. For example, Dunn et al. [9] in their
retrospective study of 82 patients suffer-
ing from tuberculous spondylitis noted
a statistically significant association of
an increase in the spinal cord MR sig-
nal on T2-WI with the development of
neurologic impairment, while Kalita et al.
[0] in their prospective study of 15 simi-
lar patients found the association of the
development of NLUTD with the sever-
ity of motor dysfunction (p = 0.02), the
sensory level of spinal cord injury (p =
0.0001) and the change in the intensity
of the signal from the spinal cord during
the MR study (p = 0.001).

The features of neurogenic urination
disorders in this pathology remain almost
unstudied. The analysis of a few articles
points to a variety of urodynamic disorders
in infectious spondylitis, including detru-
sor hyperactivity, detrusor-sphincter dys-
synergia, disruption of detrusor contractil-
ity, decreased compliance, etc. [6-8]. Dur-
ing the comparison of clinical, radiologic,
and urodynamic parameters in patients
suffering from tuberculous spondylitis
with NLUTD (n = 16) and without it (n =

[7] TypeE
|:| Type D
[] TypeC
[] TypeB
[] TypeA

Fig. 1

Types of neurological disorders according to the AlS scale
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examination

The most cranial segmental level of spinal cord injury according to neurological

[ Hypocontractility
and acontractility of detrusor

[] DH
[[] DH + DSD

Fig. 3

The structure of neurogenic dysfunction of the lower urinary tract in patients with infec-
tious spondylitis: DH — detrusor hyperactivity; DSD — detrusor-sphincter dyssynergia

14), Singh et al. [7] suggest the develop-
ment of NLUTD when the nerve roots
and posterior spinal cord are involved
in the pathological process, while such
patients had the worst outcomes of func-
tional recovery after 6 and 12 months of
treatment.

Our study also indicated different
variants of urinary tract dysfunction with

a predominance of neurogenic detrusor
hyperactivity (12 (60 %) patients) com-
bined with detrusor-sphincter dyssyn-
ergia in half of cases. It is typical that in
10 (50 %) patients during the study, an
increase in detrusor pressure of more
than 40 cm water was recorded in the
phase of filling and/or emptying of the
bladder that indicates a high risk of devel-
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oping vesicoureteral reflux and, corre-
spondingly, damage to the upper urinary
tract [14].

Schrivatsava et al. [8] and Kalita et al.
[6] point to the lack of a significant cor-
relation between the type of lower urinary
tract dysfunction and the level of spinal
cord lesions evaluated by MRL. We were
also unable to identify a similar correlation
both with respect to this parameter and
with respect to the MRI features of myelop-
athy (according to Vendatam), and that
was more surprising, with respect to the
severity of motor neurological disorders.
Moreover, this corresponds to the Gupta
and Taly data [15] obtained in 79 patients
with non-traumatic myelopathy, including
8 patients with infectious spondylitis and
with no correlation between the functional
state of the bladder and the level of spinal
lesion and the severity of neurological dis-
orders evaluated by ASIA.

Significant and new (to our opinion)
aspect is the absence of the influence of the
etiology of spondylitis (tuberculous or non-
specific) on the development of NLUTD.

Conclusion

NLUTD in inflammatory infections of the
spine includes several forms of urody-
namic disorders. The currently available
data on the absence of any association
between the types of neurogenic lower
urinary tract dysfunctions and topical
spinal cord lesion reflect their complex
and multilevel innervation.

There was no correlation between the
development of a certain type of lower uri-
nary tract dystunction and the MRI types of
myelopathies and the level of spinal cord
compression assessed by Vendatam. The
type of urodynamic disorders is not associ-
ated with the severity of neurologic impair-
ment, and the disorders themselves may
develop both in patients with profound
neurological disorders and with their mini-
mal severity.

It is probable that the obtained data
(that do not contradict the previously
published ones) make it unfavorable to
search for both prognostic factors for the
outcomes of NLUTD associated with the
localization of myeloishemic changes. Con-
firmation or rebuttal of such a hypothe-
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Table

Outcomes of the statistical analysis of the associative correlation between neurogenic lower urinary

tract dysfunction and the complex of assessed categorical variables

Parameters

Pattern of change in the MR signal (Vedantam)
Zone of MR signal changes

Neurological disorders according to the AIS scale

Gender

Angular deformity

Epidural component of the process
Possibility of verticalization
Spastic/paretic variant

Variant of inflammatory infections of the spine

df — degrees of freedom.

¥? value df p
0.704 4 0.951
10.726 10 0.379
11.000 8 0.202
2.889 2 0.236
1.699 2 0.747
4.889 2 0.087
0.382 2 0.826
2.184 2 0.336
4.549 2 0.103

sis requires more number of observations.
Nonetheless, any result, including a nega-
tive one, is important both for spinal sur-
geons and for specialists involved in the
treatment of complications of inflamma-
tory infections of the spine.

The authors would like to thank M. Ye. Makagonova,
an MRI specialist at the St. Petersburg Research
Institute of Phthisiopulmonology, whose medical

Jindings in the case bistories were most congruent
with the study’s objectives.

The study had no sponsors.

The authors declare that they bave no conflict of
interest.

The study was approved by the local ethical
commitees of institutions.

All authors contributed significantly to the research
and preparation of the article, read and approved
the final version before publication.

83

TUMORS AND INFLAMMATORY DISEASES OF THE SPINE



KHIRURGIYA POZVONOCHNIKA (RUSSIAN JOURNAL OF SPINE SURGERY) 2023;20(3):79-85
A.l. GORBUNOV ET AL. NEUROGENIC DYSFUNCTION OF THE LOWER URINARY TRACT IN INFECTIOUS AND INFLAMMATORY DISEASES OF THE SPINE

References

1. Mako-gonova ME, Trofimova TN, Mushkin AYu. Magnetic resonance 10. Vedantam A, Rajshekhar V. Does the type of T2-weighted hyperintensity influence

imaging for diagnostics of compression myelopathy in patients with infec- surgical outcome in patients with cervical spondylotic myelopathy? A review. Eur Spine

tious spondylitis. Diagnostic radiology and radiotherapy. 2019;(1):48-54. J.2013;22:96-106. DOL 10.1007/s00586-012-2483-9.

DOIL 10.22328/2079-5343-2019-10-1-48-54. 11. Makogonova ME, Mushkin AYu, Gavrilov PV. Neurological status and imaging
2. Sharfman ZT, Gelfand Y, Shah P, Holtzman AJ, Mendelis JR, Kinon MD, Krys- spinal cord in patients with infectious spondylitis: is it possible to comparisons with

tal JD, Brook A, Yassari R, Kramer DC. Spinal epidural abscess: a review of pre- spondylogenic myelopathy? Reviews on Clinical Pharmacology and Drug Therapy.

sentation, management, and medicolegal implications. Asian Spine J. 2020;14:742-759. 2017;15(2):64-72. DOL: 10.17816/RCF15264-72.

DOL: 10.31616/as).2019.0369. 12. Chen CJ, Lyu RK, Lee ST, Wong YC, Wang LJ. Intramedullary high signal intensity
3. Shah NH, Roos KL. Spinal epidural abscess and paralytic mechanisms. Curr Opin on T2-weighted MR images in cervical spondylotic myelopathy: prediction of prognosis

Neurol. 2013;26:314-317. DOIL 10.1097/WCO.0b013¢3283608430. with type of intensity. Radiology. 2001;221:789-794. DOL: 10.1148/radiol.22130103065.
4. Gajewski JB, Schurch B, Hamid R, Averbeck M, Sakakibara R, Agro EF, Dick- 13. Mushkin AYu, Vishnevskiy AA. Clinical guidelines for the diagnosis of infectious

inson T, Payne CK, Drake MJ, Haylen BT. An International Continence Society spondylitis (draft for discussion). Medical Alliance, 2018;3:05-74.

(ICS) report on the terminology for adult neurogenic lower urinary tract dysfunction 14. Dray EV, Cameron AP. Identifying patients with high-risk neurogenic blad-

(ANLUTD). Neurourol Urodyn. 2018;37:1152-1161. DOIL: 10.1002/nau.23397. der: beyond detrusor leak point pressure. Urol Clin North Am. 2017;44:441-452.
5. Patil RR, Mote GB, Wankhede AK, Wandile KN, Badole CM. Spinal tuberculosis DOL 10.1016/j.ucl.2017.04.010.

and neurological deficit: A 10-year study in rural tertiary care center of central India. 15. Gupta A, Taly AB. Urodynamic profile of patients with neurogenic bladder fol-

J Orthop Traumatol Rehabil. 2022;14:55-58. DOL: 104103 /jotrjotr_29 21. lowing non-traumatic myelopathies. Ann Indian Acad Neurol. 2013;16:42-40.
6. Kalita J, Misra UK, Kumar G, Kapoor R. Bladder dysfunction in spinal tuberculosis: clin- DOL: 10.4103/0972-2327.107693.

ical, urodynamic and MRI study. Spinal Cord. 2010;48:697-703. DOIL 10.1038//5¢.2009.199.
7. Singh R, Tanwar M, Singh S, Rohilla RK. A prospective study of clinicoradiolog- Address correspondence to:

ic-urodynamic correlation in patients with tuberculosis of the spine. Indian J Orthop. Gorbunov Aleksandr Igorevich

2019;53:525-532. DOL: 104103 /ortholJOrtho_692_17. Saint-Petersburg State Research Institute
8. Shrivastava N, Singh P, Nayak B, Garg B. The spectrum of clinical and urodynamic of Phthisiopulmonology,

findings in patients with spinal tuberculosis exhibiting lower urinary tract symptoms, 2-4 Ligovskii ave,, Saint-Petersburg, 191036, Russia,

before and after spinal surgical intervention with antitubercular treatment: a prospec- alx.urolog@gmail.com

tive study. Asian Spine J. 2019;13:615-620. DOL: 10.31616/25.2018.0217.
9. Dunn R, Zondagh I, Candy S. Spinal tuberculosis: magnetic resonance imag- Received 22.05.2023

ing and neurological impairment. Spine. 2011;36:469-473. DOI: 10.1097/ Review completed 22.08.2023

brs.0b013e3181d265¢0. Passed for printing 01.09.2023

Aleksandr Igorevich Gorbunov, MD, PhD, researcher of the Scientific-Research Laboratory of urogenital patbology, Saint-Petersburg State Research Institute of Phtbis-
iopulmonology, 24 Ligovskii ave., Saint-Petersburg, 1910306, Russia, ORCID: 0000-0002-0656-4187, alx.urolog@gmail.com;

Mikbail Aleksandrovich Musbkin, MD, PhD, orthopedic traumatologist, teaching assistant, Department of traumatology and orthopedics, Pavlov First Saint Peters-
burg State Medical University, 6-8 L'va Tolstogo str., St. Petersburg, 1940064, Russia, ORCID: 0000-0001-8520-9425, mikhail_mushkin@mail.ru;

Diana Airatovha Kaumova, student at Medical Faculty of Si. Petersburg State University, 7-9 Universiteiskaya emb., Saini-Petersburg, 199034, Russia,
ORCID: 0009-0001-7121-9056, st0612 14@student.spbu.ru;

Alexandr Nikolaevich Muraviev, MD, PhD, leading researcher, Head of the Scientific-Research Laboratory of cell biology and regenerative medicine, urologist, Saini-
Petersburg State Research Institute of Phthisiopulmonology, 24 Ligovskii ave., Saint-Petersburg, 1910306, Russia; Associate Professor of the Department of Surgical Diseases
of Private University Saint-Petersburg Medico-Social Institutes, 72 lit. A Kondratievsky ave., St. Petersburg, 195272, Russia, ORCID: 0000-0002-6974-5305, urolog5@gmail.com;
Andrey Igorevich Gorelov, DMSc, Prof., professor at the Department of Hospital Surgery, St. Petersburg State University, 7-9 Universitelskaya emb., Saini-Petersburg,
199034, Russia, ORCID: 0000-0002-2858-5317, gorelov_a_i@mail.ru;

Nadezbda Valerievna Orlova, MD, PhD, senior researcher of the Scientific-Research Laboratory of cell biology and regenerative medicine, Saini-Petersburg State
Research Institute of Phthisiopulmonology, 2—4 Ligovskii ave., Saint-Petersburg, 191036, Russia, ORCID: 0000-0002-6572-5956, nadinbat@gmail.com;

Anna Andreevna Gorelova, MD, PhD, senior researcher, Head of the Scientific-Research Laboratory of urogenital pathology, Saint-Petersburg State Research Institute
of Phihisiopulmonology, 2—4 Ligovskii ave., Saint-Petersburg, 1910306, Russia; Associate Professor of the Department of Hospital Surgery, St. Petersburg State Univer-
sity, 7-9 Universitetskaya emb., Saint-Petersburg, 199034, Russia, ORCID: 0000-0002-7010-7562, gorelova_a@yahoo.com.

84

TUMORS AND INFLAMMATORY DISEASES OF THE SPINE




KHIRURGIYA POZVONOCHNIKA (RUSSIAN JOURNAL OF SPINE SURGERY) 2023;20(3):79-85

Al. GORBUNOV ET AL. NEUROGENIC DYSFUNCTION OF THE LOWER URINARY TRACT IN INFECTIOUS AND INFLAMMATORY DISEASES OF THE SPINE

85

TUMORS AND INFLAMMATORY DISEASES OF THE SPINE



