Proceedings of the 11th International

Scientific and Practical Conference

«International Scientific Discussion: NO
Problems, Tasks and Prospects» 283

(February 19-20, 2026).

Brighton, United Kingdom INTerCON

SoenTIF PubLiHNG CenTe

MEDICINE AND PHARMACY

“ DOI 10.51582/interconf.19-20.02.2026.017

F

Neurological disorders on the
background of degeneration of the
cervical spine in the post-Covid period

Kalashnikov Valeriy Yosypovych', Melnik Yuri Vliadimirovich?,
Stoyanov Oleksandr Mikolayovich?®, Kugel Yana lgorevna?,
Nanish Igor Ivanovych®, Stoyanov Andriy Oleksandrovych®,

Bakumenko Irina Kameliivna’, Kalashnikova Inna Vladimirovna?,
Andreeva Tamara Oleksandrivna®

! Doctor of Medical Sciences, Professor of the Department
of Ultrasound and Functional Diagnostics;
Kharkiv National Medical University; Ukraine

2 Neurologist, Director;
Medical center Neuro-Cardio Lab; Ukraine

3 Doctor of Medical Sciences, Professor of the Department of Neurology and Neurosurgery;
Odessa National Medical University; Ukraine

4 Intern, neurologist, Department of Neurology and Neurosurgery;
Odessa National Medical University; Ukraine

5 V-year student;
Odessa National Medical University; Ukraine

% Orthopedic-traumatologist;
KNP «City Clinical Hospital N11; Ukraine

7 Expert;
Health Medical Center; Ukraine

¢ Medical Center Intelektmed; Ukraine

° Ph.D, Associate Professor Department of Therapeutic Disciplines;
Petro Mohyla Black Sea National University; Ukraine

Abstract.

It is known that the "consequences" of SARS-CoV-2 infection can be various pain syndromes.
of patients in the acute period of COVID-19.
Chronification occurs with the obligatory involvement of the autonomic nervous system),
degenerative and inflammatory changes in the musculoskeletal system, immune disorders,
It is known that 1-2 months after the

Myalgias and arthralgias occur in 50-90%

organic damage to all parts of the nervous system.
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end of the acute period of infection, musculoskeletal pain was noted in 30%-50% of patients,
or its exacerbation occurs.

The study included 65 patients with pain syndrome in the upper body, which persisted, arose,
or intensified after the acute period of infection with the SARS-CoV-2 virus. Pain was the
main complaint against the background of the identified dystrophic changes in the cervical
spine. Cervical pain in combination with pain in the upper back (49.2%) and irradiation to
the upper extremities (49.2%) prevailed. Myalgia also occurred 2 times more often than in
the control. Headache (76.9%) was also combined with neck pain. Vestibular disorders (58.5%)
of a non-systemic nature had vegetative-vascular and reflex mechanisms. Neurological
symptoms were the leading clinical manifestations of damage to all parts of the nervous
system. Cervical stenosis according to the Pavlov-Torg index was reliable manifestations of
degenerative neck damage (75.4%) with a maximum at the C6 level. Thus, a multilevel
assessment of the patient's condition and a rehabilitation strategy for pain syndromes,
prevention of exacerbations of vertebrogenic neurological pathology are required.
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Introduction. It is known that the "consequences" of SARS-
CoV infection are wvarious pain syndromes, which primarily
affect the ©peripheral nervous system and vegetative
conductors. The virus, given the wide representation of ACE-
2 on the membrane of neurons, can penetrate the nervous
tissue, spreading throughout the body both hematogenously and
by retrograde axonal transport. Viral and subsequent
autoimmune "attacks" can lead to clinically pronounced forms
of mono- and polyneuropathy.

The development of pathology of peripheral nerves and the
CNS is also associated with systemic vasculitis,
thromboembolic complications at the level of small and large
vessels, imbalance of the renin-angiotensin-aldosterone
system and systemic accumulation of cytokines. Clinically,
this manifests as axonal demyelination, focal neuronal
necrosis, and functional sensory, neuromuscular, and CNS
disorders [1,2,3]. 1Introduction. It is known that the
"consequences" of SARS-CoV infection are various pain
syndromes, which primarily affect the peripheral nervous
system and vegetative conductors. The virus, given the wide
representation of ACE-2 on the membrane of neurons, can
penetrate the nervous tissue, spreading throughout the body
both hematogenously and by retrograde axonal transport. Viral
and subsequent autoimmune "attacks" can lead to clinically
pronounced forms of mono- and polyneuropathy.

The development of pathology of peripheral nerves and the
CNS is also associated with systemic vasculitis,
thromboembolic complications at the level of small and large
vessels, imbalance of the renin-angiotensin-aldosterone
system and systemic accumulation of cytokines. Clinically,
this manifests as axonal demyelination, focal neuronal
necrosis, and functional sensory, neuromuscular, and CNS
disorders [1,2,3].

Myalgias and arthralgias are characteristic
manifestations of viral infection. These symptoms occur in
50-90% of patients in the acute period of COVID-19, while
their frequency and severity correlate with the severity of
the disease [4].

During the period of convalescence and elimination of the
virus, many patients remain with the prerequisites for the
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chronicity of a number of symptoms of the disease with the
obligatory involvement of the autonomic nervous system (ANS).
As noted above, this 1is associated with degenerative and
inflammatory changes in the musculoskeletal system, immune
disorders, organic damage to the peripheral and CNS, which
determine the possibility of developing peripheral and
central sensitization, psycho-emotional problems, as well as
visceral pathology [6,5,7]

Currently, we do not have accurate statistics on post-
COVID syndrome (PCS). There 1is data on the <c¢linic of
"prolonged COVID-19", which is noted in approximately 10% of
patients [8]. A higher frequency of PCS development was
demonstrated by Egyptian scientists I. Galal et al. [9], they
indicate that after convalescence, the symptoms of the disease
persisted in 26.5% of patients. At the same time, myalgia -
in 60%, arthralgia - in 56%.

There is evidence that after severe ("hospital") COVID-
19. 1-2 months after discharge, musculoskeletal pain was noted
in 30% - 50% of patients treated in the intensive care unit,
and in 15% of patients with a milder course of the disease
[10,11]

In meta-analyses conducted on the main symptoms of PCS
[12], the frequency of arthralgia was on average 19% (from 7%
to 34%), chest pain - 16% (from 10% to 22%), myalgia - (from
5% to 43%) of convalescents.

In addition, it 1s necessary to take into account the
exacerbation of existing chronic musculoskeletal neuropathic
pain syndromes [13] with the presence of polyneuropathies,
radiculopathies, spinal cord injury. During this period of
convalescence, an increase in pain phenomena was noted.

COVID-19 can stimulate the development/exacerbation of
fibromyalgia, chronic fatigue syndrome (benign myalgic
encephalomyelitis) - a pathology associated with dysfunction
of the nociceptive and autonomic systems, as well as
psychoemotional, trophic, autonomic-vascular, sympathalgic
accompaniment. The above additionally contributes to the
rapid chronicity of the pathological process [14]. Such
neuropathic pains in the population are quite common and occur
in every fifth person with chronic pain. The multicomponent
nature of the latter i1is known, which is divided into
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spontaneous and induced, sympathetically supported and
independent, primary and secondary forms [15].

It should be noted that, despite the high immunogenicity
of the SARS-CoV-2 virus and the significant frequency of pain
in the Jjoints, patients rarely developed true reactive
arthritis [16], which puts the responsibility on the shoulders
of neurologists. Therefore, we focused on musculoskeletal
pain, especially against the background of degenerative-
dystrophic lesions of the cervical spine (CSP) and
characteristic autonomic dysfunctions.

The literature has shown that wvitamin D deficiency
increases the risk of contracting COVID-19 with increased
severity and mortality. Also, a decrease in the metabolism of
osteoblasts affects the development of a cytokine storm.
Hypoxia, which occurs during infection, enhances the
differentiation and activity of osteoclasts with increased

osteoresorption. In addition, the administration of
corticosteroids contributes to the development of
osteoporosis and osteonecrosis [17-20].

Materials and methods. A <clinical-neurological and
clinical-morphometric study of the correlation of

degenerative-dystrophic (DD) processes of the upper limb in
the post-COVID period was conducted. The study included 65
patients with pain syndrome in the upper body, which
persisted, arose, or intensified after the acute period of
infection with the SARS-CoV-2 wvirus. At the same time,
segmental innervation disorders, conduction disorders against
the background of DD processes 1in the upper limb were
recorded.

The criteria for excluding patients from the study were:
the presence of comorbid pathology, such as developmental
defects, dysplasia and dysraphy of the vertebral bodies,
intervertebral Jjoints, cystic changes 1in the vertebral
bodies, oncopathology, diagnosed osteoporosis and systemic
connective tissue diseases.

The number of men - 25 (38.5%), women - 40 (61.5%). The
age range of patients included in the sample was: men from 29
to 65 years, women from 20 to 65 years. The average age of
patients was 41.5+% 5.4 years. The control group consisted of
14 relatively healthy people.
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All patients who had COVID-19 had pain syndrome in the
CSP of wvarying intensity and frequency with neurological
deficit and other psychoneurological manifestations. The pain
syndrome occurred in the acute period and persisted in the
future in 31 (47.6%) patients, occurred after the acute period
in 11 (16.9%) patients, or significantly increased
(exacerbation) in 23 (35.6%) patients. All patients underwent
computed tomography (CT) using the Pavlov-Torg index [21-24].
The Sag of the diameter of the C3 vertebral body and the width
of the spinal canal at this level was taken as the conditional
norm. This 1level is statistically the 1least ©prone to
manifestations of the DD process, unlike the C6-C7 level [25].

Measurement of morphometric-densometric density of the
bodies was carried out within the vertebral bodies C5-C7 and
a comparison was made with the body density that is maximally
preserved - C3 during degeneration of the cervical spine [23].

The intensity of the pain syndrome was recorded using a
10-point wvisual analog scale (VAS) [26,27].

The study of indicators of cerebrovascular reactivity of
the cerebral arteries was carried out in triplex mode on an
ultrasound scanner with the study of: hypercapnic load, CrCO2
reactivity coefficient; hyperventilation load, Cr02
reactivity coefficient; vasomotor reactivity index - IVMR;
functional nitroglycerin test and reactivity coefficient -
CrFNT.

Statistical processing was carried out by non-parametric
methods. We used the Wilcoxon T-test, Kruskal-Wallis H-test
(pairs), and Friedman Z-statistics, as well as the Kolmogorov-
Smirnov and x2 tests of Pearson et al. [28,29].

Analysis and generalization of results. Comparative
course of DD processes in the CSP among the main group of
those who had COVID and in the control. Almost all detected
variants of DD changes in the CSP in the group of examined
patients were registered in more than 50.0%, and their
combination is characteristic.

It should be noted that degenerative changes were most
often manifested in the form of deforming spondyloarthrosis

- 78.5%, spinal canal stenosis - 75.4%, narrowing of the
intervertebral foramina - 72.3%, hypertrophy of the
longitudinal and yellow ligaments - 6% deforming
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spondylolisthesis. In the latter case, for a more reliable
diagnosis of the number of spondylolisthesis during static
CT, multi-plane reconstructions were used in standard post-
processing in 3D.

All of the above and the presence of dorsal or
dorsolateral disc protrusion (100.0%), bone growths of the
edges of the vertebrae and intervertebral joints contributed
to stenotic changes in the spinal canal and intervertebral
foramina with the development of persistent pain syndrome and
neurological deficit. At the same time, the control group
demonstrated isolated changes of this kind of pathology, which
did not cause complaints in the examined and can be regarded
as a finding during neuroimaging, in addition, all detected
changes in the bone and cartilage apparatus were initial and
clinically not manifested. According to all examined
parameters, organic changes in the CSP had significant
differences from the control group, which had a zero index
level according to the Bonferroni multiple t-test. Analysis
and generalization of results. Comparative course of DD
processes in the CSP among the main group of those who had
COVID and in the control. Almost all detected variants of DD
changes in the CSP in the group of examined patients were
registered in more than 50.0%, and their combination is
characteristic.

It should be noted that degenerative changes were most
often manifested in the form of deforming spondyloarthrosis

- 78.5%, spinal canal stenosis - 75.4%, narrowing of the
intervertebral foramina - 72.3%, hypertrophy of the
longitudinal and yellow ligaments - 6% deforming

spondylolisthesis. In the latter case, for a more reliable
diagnosis of the number of spondylolisthesis during static
CT, multi-plane reconstructions were used in standard post-
processing in 3D.

All of the above and the presence of dorsal or
dorsolateral disc protrusion (100.0%), bone growths of the
edges of the vertebrae and intervertebral joints contributed
to stenotic changes in the spinal canal and intervertebral
foramina with the development of persistent pain syndrome and
neurological deficit. At the same time, the control group
demonstrated isolated changes of this kind of pathology, which
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did not cause complaints in the examined and can be regarded
as a finding during neuroimaging, in addition, all detected
changes in the bone and cartilage apparatus were initial and
clinically not manifested. According to all examined
parameters, organic changes 1in the CSP had significant
differences from the control group, which had a zero index
level according to the Bonferroni multiple t-test.

The results of CT morphometry of the sizes of the
vertebrae (C6), the diameter of the spinal canal, and the
determination of the Pavlov-Torg index in the main and control
groups revealed significant differences between the average
values of the Sag of the body of the C6 vertebra (a decrease
of 1.3 mm compared to the control, p<0.05); the diameter (Sagqg)
of the spinal canal at the C6 level - by 4.2 mm, p<0.05). The
most pronounced were the differences in the number of stenoses
according to the Pavlov-Torg index - more than 10 times
(p<0.01) . Thus, the obtained morphometric data indicate the
direct influence of DD changes in the SVC on changes in the
sizes of the vertebra, the diameter of the spinal canal and,
ultimately, on the development of <cervicogenic canal
stenosis.

Naturally, such stenotic changes in the spinal canal are
formed with the active intervention of a number of factors in
the form of disc protrusion, bone growths, ligament
hypertrophy, deforming changes in the joints and
displacements of the vertebrae along the axis of the spine.
All these organic pathological processes were diagnosed in
patients of the main group, and their combination was
characteristic of each examined. In the control group, the
factors that form spinal canal stenosis were either registered
in significantly smaller quantities (hernias and protrusions
4.8 times, p<0.05; spondyloarthrosis - 11 times, p<0.01;
spinal canal stenosis - 10 times, p<0.0l1; narrowing of the
intervertebral foramina - 10 times, p<0.01), or completely
absent (spondylolisthesis and hypertrophy of the spinal
ligaments) .

The above-listed DD changes in the CSP , contributing to
the formation of spinal canal stenosis, relate to organic
deformation and damage to the osteochondral apparatus of the
spine, which may subsequently lead to neurosurgical or
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orthopedic correction, primarily due to the development of
persistent chronic pain syndrome. The latter, according to
the pathophysiological classification, is neuropathic, that
is, caused by structural changes in the nervous tissue itself
at different levels.

Pain syndrome was the main complaint in all patients in
the post-COVID period. Cervical ©pain was exclusively
registered in 23 patients (35.4%), pain in the upper back -
in 32 (49.2%), dirradiation to the upper extremities was
characteristic in 32 (49.2%). The intensity of pain on the
visual analog scale ranged from 1 to 5 points, the average
score was 3.1x0.4 points. Headache (76.9%), mostly combined
with neck pain and was practically absent in the control group
of patients (14.3%, ©p<0.05), this circumstance can be
interpreted as the initiation of headache in the presence of
vertebrogenic changes, which trigger a number of nociceptive,
sensitizing, neuronal activating, disinhibiting mechanisms of
the implementation of pain phenomena. In addition, the frontal
localization of cephalgias in the control group indicates the
absence of a causal relationship with inadequate functioning
of the CSP, their occurrence during turns (throwing) of the
head, involving the pericranial and cervical muscle groups,
which were characteristic clinical manifestations. Dizziness
(58.5%), which was one of the leading clinical syndromes in
DD changes in the CSP in the main group, was practically
absent in the control, with the exception of 1 patient (7.1%
p<0.01). At the same time, the vertiginous syndrome was of a
non-systemic nature, more typical for manifestations of
vegetative dysfunctions, without the involvement of the
peripheral department of the vestibular analyzer, as the main
pathogenetic syndrome in the development of DD changes in the
vestibular system. The realization of dizziness, as in the
case of cephalgia, was associated with the mechanisms of
pathological functioning of the vestibular system structures
with a bright vegetative accompaniment. The above-listed DD
changes in the CSP , contributing to the formation of spinal
canal stenosis, relate to organic deformation and damage to
the osteochondral apparatus of the spine, which may
subsequently lead to neurosurgical or orthopedic correction,
primarily due to the development of persistent chronic pain
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syndrome. The latter, according to the pathophysiological
classification, is neuropathic, that is, caused by structural
changes in the nervous tissue itself at different levels.

Pain syndrome was the main complaint in all patients in
the post-COVID period. Cervical pain was exclusively
registered in 23 patients (35.4%), pain in the upper back -
in 32 (49.2%), dirradiation to the upper extremities was
characteristic in 32 (49.2%). The intensity of pain on the
visual analog scale ranged from 1 to 5 points, the average
score was 3.1x0.4 points. Headache (76.9%), mostly combined
with neck pain and was practically absent in the control group
of patients (14.3%, ©p<0.05), this circumstance can be
interpreted as the initiation of headache in the presence of
vertebrogenic changes, which trigger a number of nociceptive,
sensitizing, neuronal activating, disinhibiting mechanisms of
the implementation of pain phenomena. In addition, the frontal
localization of cephalgias in the control group indicates the
absence of a causal relationship with inadequate functioning
of the CSP, their occurrence during turns (throwing) of the
head, involving the pericranial and cervical muscle groups,
which were characteristic clinical manifestations. Dizziness
(58.5%), which was one of the leading clinical syndromes in
DD changes in the CSP in the main group, was practically
absent in the control, with the exception of 1 patient (7.1%
p<0.01). At the same time, the vertiginous syndrome was of a
non-systemic nature, more typical for manifestations of
vegetative dysfunctions, without the involvement of the
peripheral department of the vestibular analyzer, as the main
pathogenetic syndrome in the development of DD changes in the
vestibular system. The realization of dizziness, as in the
case of cephalgia, was associated with the mechanisms of
pathological functioning of the vestibular system structures
with a bright vegetative accompaniment.

In addition to the above-mentioned complaints and
subjective experiences, during neurological examination of
the main group, the following were recorded: weakness in one
(21.5%) or two upper limbs (52.3%), i.e. 48 patients (73.8%).
In addition, the following were recorded: muscle atrophy of
varying severity (21.5%), gait changes (18.5%), weakness in
one or both legs (20.0%), fascicular twitching (3.1%).
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Compared with the control group, in DD pathology of the
CSP, weakness in one arm was observed 3 times more often
(p<0.01), myalgic manifestations also occurred 2 times more
often (p<0.01), weakness in the legs - 1.9 times more often
(p<0.05) . Cases of bilateral weakness in the arms, numbness,
muscle atrophy, gait changes and fasciculations in the control
group were completely absent. Thus, the results obtained
indicate the reliable presence of neurological symptoms in
the DD process in the CSP.

In the main group, motor deficiency in the form of
paresis, mainly of the distal parts of the hands, was
registered in 48 patients (73.8%), pyramidal symptoms in the
legs - in 32 (49.2%) patients, dysfunction of the pelvic
reservoirs (7.0-10.8%), as well as sensory disorders (24.0-
36.9%) . Regarding the control group, only mild sensory changes
were noted in one observation (p<0.01), the rest of the above-
listed symptoms characteristic of the clinic of cervical
myelopathy were completely absent. Thus, according to the
data obtained, cervical myelopathy is one of the leading
slowly progressive manifestations of the clinical picture of
the degenerative-dystrophic process of the cervical spine.

Both local and segmentar symptoms, pelvic dysfunction and
sensory disorders were diagnosed. Symptoms of pyramidal
insufficiency were recorded in patients of the main group,
both in men and women.

According to CT, degenerative changes in the spinal cord
were maximal at the level of the C6 vertebra with the maximum
clinical correlation (neurological deficit, pain syndrome,
etc.). Taking into account such circumstances, morphometric
analysis of this level was performed using the Pavlov-Torg
index (P<0.8), which was previously used in MRI studies and
X-ray images.

Our studies confirmed the assumption that spinal canal
stenosis can be confirmed by manifestations of neurological
symptoms in patients. At the same time, clinical
manifestations in the form of paresis in the hands come to
the fore, which can be interpreted as a leading syndrome of
myelopathy in spinal canal stenosis in humans (73.8%).

Motor deficit as a manifestation of conduction disorders
in the spinal cord was less pronounced 1in the lower
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extremities (20.0%), statolocomotor disorders and other
patterns were characteristic of the second main symptoms,
which can be attributed to the manifestations of cervical
myelopathy in the main group of those examined. Thus, it can
be stated that DD changes in the CSP lead to stenosis of the
spinal canal with the development of secondary cervical
myelopathy with characteristic similar symptoms, that is, it
can be assumed that the pathophysiological mechanisms of the
above morpho-functional processes have common links.

Both local and segmentar symptoms, pelvic dysfunction
and sensory disorders were diagnosed. Symptoms of pyramidal
insufficiency were recorded in patients of the main group,
both in men and women.

According to CT, degenerative changes in the spinal cord
were maximal at the level of the C6 vertebra with the maximum
clinical correlation (neurological deficit, pain syndrome,
etc.). Taking into account such circumstances, morphometric
analysis of this level was performed using the Pavlov-Torg
index (P<0.8), which was previously used in MRI studies and
X-ray images.

Our studies confirmed the assumption that spinal canal
stenosis can be confirmed by manifestations of neurological
symptoms in patients. At the same time, clinical
manifestations in the form of paresis in the hands come to
the fore, which can be interpreted as a leading syndrome of
myelopathy in spinal canal stenosis in humans (73.8%).

Motor deficit as a manifestation of conduction disorders
in the spinal cord was less pronounced 1in the lower
extremities (20.0%), statolocomotor disorders and other
patterns were characteristic of the second main symptoms,
which can be attributed to the manifestations of cervical
myelopathy in the main group of those examined. Thus, it can
be stated that DD changes in the CSP lead to stenosis of the
spinal canal with the development of secondary cervical
myelopathy with characteristic similar symptoms, that is, it
can be assumed that the pathophysiological mechanisms of the
above morpho-functional processes have common links.

The cervical spine 1is the most complex joint system in
the human body, containing 37 individual joints that provide
multiple movements of the head and neck in relation to the
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body and, in addition to the motor-extrapyramidal system, is
subordinate to all specialized sense organs. The seven
cervical vertebrae with their capsular, ligamentous, tendon
and muscle attachments do not protect their structures
compared to the skull and thorax [30,31,32]. The contents of
this anatomical cylinder, located between the skull and the
thorax, include the carotid and vertebral arteries, the spinal
cord and all anterior and posterior nerve roots, as well as
the brainstem [33].

Thus, even a small deformation of the configuration of
the cervical spine leads to significant pathological
phenomena in all body systems. The main cause of this type of
deformation, in addition to congenital anomalies and trauma,
is degenerative changes in the osteochondral system of the
neck, surrounding tissues, etc. Which is clinically
manifested by various pain syndromes with a neurovegetative
component not only in the neck, but also in the back, the
development of secondary neurological deficit, etc.

There are important physiological curvatures of the
spine. Cervical lordosis is important for many processes,
including chewing, breathing, vocalization, eye and gaze
movements, as well as spinal cushioning during walking and
running.

Pathophysiological and organic changes detected on CT of
the spine (marginal osteophytes of the vertebral bodies,
degenerative-inflammatory processes 1in the intervertebral
joints, hypertrophic manifestations in the posterior
longitudinal and yellow ligaments, congenital and acquired
stenosis of the spinal canal) can explain the occurrence of
pain syndrome and its increased severity due to compression
of wvessels, ischemic manifestations, edema of adjacent
tissues. These circumstances led to the referral of our
patients for CT.

In all cases, when assessing the CT densitometric
characteristics of the bone structures of the spinal motor
segments in patients with DD changes, there is a discrepancy
in the data on the density of bone tissue in the central parts
of the vertebral bodies and processes, which also indicates
the regularities that exist between the biomechanics and
morphology of bone tissue as a result of repeated exposure to
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functional load.

It is known that bone trabeculae remodel along the
trajectories of the load effect with changes in bone tissue
with the presence of areas of osteoporosis and osteosclerosis,
which indicates "bone tissue remodeling". The latter changes
its internal architecture through intra-tissue growth and
direct rearrangement of trabeculae, and mechanical factors
have a decisive influence on the formation of the external
shape of the bone, causing its deformation.

Pathological changes in the CSP - pathology of cervical
lordosis, osteochondrosis and other deformations are a
significant cause of a number of diseases associated with
impaired blood supply to the Dbrain. Such changes in the
structures of the spine develop under the influence of various
factors, an important place among which is occupied by
hypodynamia, 1insufficient physical activity, as well as
constitutional and anthropometric features of the body
structure. Early diagnosis of such changes under the influence
of adverse factors is possible only if knowledge of the age,
gender, constitutional and individual features of the
morphology of this area under study is improved. Based on the
above, it remains relevant to determine the most effective
methods for early diagnosis of DD of the CSP process using
clinical and morphometric examination of the vertebral bodies
in patients, as well as registration of spinal column
deformations in CSP.

It is known that the anatomical structures that form the
cervical vertebrae are regularly exposed to various
combinations of loads. In addition, several articular joints
and attachment points of ligaments and tendons on each
vertebra lead to variations in the type and magnitude of loads
on different anatomical areas within each vertebra.

Due to the natural curvature of the cervical spine, the
load on the vertebrae is likely to be different at each level.

Our studies revealed the preservation of physiological
lordosis in only 15.4% of all examined patients in the post-
covid period and with pain syndrome with neurovegetative

accompaniment. Pathological deviations of the spinal
configuration (straightening of lordosis - 43.1% and angular
kyphosis - 41.5%) were 84.6% (p<0.05). These indicators

This work is distributed under the terms of the Creative
Commons Attribution—-ShareAlike 4.0 International License 1 7 9
(https-//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 11th International
Scientific and Practical Conference

«International Scientific Discussion: NO

Problems, Tasks and Prospects» 283

(February 19-20, 2026).

Brighton, United Kingdom INTeR(ONF

SoenTIF PubLiHNG CenTe

MEDICINE AND PHARMACY

significantly and reliably differed from the control group
(by 2.4 times).

Pathological deviations of the spinal configuration in
the group with DD pathology of the (84.6%) mainly manifested
themselves in the form of angular kyphosis and straightened
lordosis. These organic changes were recorded with the same
frequency (41.5% and 43.1%, respectively). The clinical
course had the characteristic clinical symptoms described
above.

As for the control group, pathological changes were
recorded significantly less often (35.7%), i.e. 2.4 times
compared to the main group (p<0.05). In contrast to the latter
group, angular kyphosis prevailed 1.5 times more often than
straightened lordosis. All pathological changes had no
clinical symptoms and were diagnosed during the examination.

In morphometric studies, there are isolated reports of
densitometric density of vertebral bodies in different parts
of the spinal column. They mainly concern the diagnosis of
osteoporosis, the probability of fractures of various bones
(shoulder, thigh, hip joint, maxillofacial region, more often
lower spine, etc.).

Since at the C3 level in the people we examined with the
DD process, there were no changes in the vertebral body and
intervertebral disc, we accepted these data as a relative
norm for this patient. In addition, HU units of CT of the
spinal column provide reliable information regardless of the
measurement plane, age or gender, as well as the degree of
degeneration [34].

Comparing the average density of the C3 vertebral body
with the density of the cranial vertebral body at the level
of the lesion and the average density of the caudal vertebral
body at the level of the lesion (in most cases, the C6 body,
the level of the C5-C7 bodies we obtained a pattern in which
the average density of the cranial vertebrae increases and
the distal vertebrae decreases, which is likely due to the
characteristic application of force and mechanical energy.

Similar patterns were observed in both patients with DD
CSP and relatively healthy control group. However, the average
density of the C3 vertebra practically did not differ in the
examined groups, which indicates the reference data of this
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level regardless of the factors and features of functioning
both in pathology and in relatively normal conditions. At the
same time, the average density of the cranial vertebrae in
the control group is 8.6% higher and the caudal vertebrae are
7.8% higher than in the group with DD changes in SVC. Thus,
preconditions for possible damage to the bone system of the
spine are created.

The average bone density of the C3 vertebra and at the
level of damage by the DD process correlates with the
literature data on the study = SD in comparison of indicators
of healthy and patients with radiculopathy patients, which is
probably a consequence of dystrophic processes in the spine,
which are stimulated by the ANS as a result of COVID-19.

The proposed measurement of bone density at specific
anatomical locations in the vertebral body, which is performed
almost exclusively on the central vertebral body, either by
measuring trabecular bone density in a single CT scan [35-37]
or by measuring a large volume of trabecular bone in multiple
CT scans [38,39], is adequate and effective. Such a technique
can be used to assess the risk of spinal fracture, measure
bone loss, including age-related, and monitor the dynamics of
osteoporosis and other metabolic bone diseases. Determination
of bone density in the vertebral body can be used for further
treatment, surgical fixation of the vertebrae, and its better
quality.

Conclusions.

1. Pain syndrome was the main complaint in all examined
patients 1in the post-covid period. Neurovegetative pain
syndrome prevailed in the neck against the background of
detected dystrophic changes in the cervical spine.

2. Pain syndrome occurred in the acute period of SARS-
CoV-2 infection and persisted in 31 (47.6%) patients, occurred

after the acute period in 11 (16.9%) patients, or
significantly increased (exacerbation) in 23 (35.6%)

patients. Intensity according to the VAS scale 3.14#0.4 points.
3. Cervical pain prevailed in combination with pain in
the upper back (49.2%), and irradiation to the upper
extremities (49.2%). Myalgia also occurred 2 times more often
than in the control group.
4. Headache (76.9%), mainly combined with neck pain in
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the presence of vertebrogenic changes, which trigger a number
of nociceptive, neurovegetative mechanisms that support
sensitization and realization of pain phenomena.

5. Vestibular disorders (58.5%) - the second most
frequent syndrome, which also 1indicates the presence of
vegetative dysfunctions in the post-covid period. They mainly
had vegetative-vascular and reflex mechanisms of
symptomatology. Vertigo syndrome was non-systemic, more
typical for manifestations of disorders of ANS regulation,
without involvement of the peripheral department of the
vestibular analyzer.

6. Patients who had SARS-CoV-2 infection, compared with
controls, had paresis in the hands (73.8%, p<0.001), in the
legs (20.0%, p<0.05), gait changes (18.5%, p<0.01); increased
tendon reflexes (49.2%, p<0.01); numbness (46.1%, p<0.01);
myalgia (23.1%, p<0.01); muscle atrophy (21.5%, p<0.01. They
are the leading clinical manifestations of damage to all parts
of the nervous system as a result of a combination of spinal
pathology and other nearby structures.

7. Acquired cervical stenosis in patients who have had
COVID-19, according to the Pavlov-Torg index, is reliable for
manifestations of DD neck damage (75.4%) with a maximum at
the C6 level and bright clinical and neurological support.

8. The detected pathological curvature of the
physiological lordosis in patients who have had COVID-19
additionally increases the 1likelihood of stenosis and
compression of the spinal cord against the background of DD
processes in the cervical spine. Such deviations amounted to
84.6%. In the control group, they were observed 2.4 times
less often (p<0.05) with a predominance of angular kyphosis
without clinical symptoms.

9. In patients after COVID-19, often observed: pain
syndromes mainly in the neck and upper half of the trunk with
a pronounced vegetative component, impaired muscle tone,
asthenic syndrome and decreased activity of the cervical
spine, which contributes to the disruption of the formation
of the correct configuration of the spine, increasing the
risk. Given the above, a multi-level assessment and careful
rehabilitation strategy aimed at preventing spinal cord
compression are required. Dynamic supervision with
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neurological examination 1s necessary. Treatment tactics
should be formed individually by a neurologist, neurosurgeon.
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