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Abstract

Osteochondrosis of the spine is one of the most common chronic diseases of the
human musculoskeletal system, in which there is a degenerative-dystrophic lesion of the
vertebrae, intervertebral discs and ligaments.

The aim of the study was to analyze the problems of pain and instability of the spine
that occur in osteochondrosis, kinesiological methods of their diagnosis and treatment, and the
criteria for selecting patients for the treatment of spinal instability.

Material and methods of investigation. Literature sources were analyzed to
substantiate the feasibility of selecting patients with disorders of functional stability of the
spine and the use of computer stabiloplatform for diagnosis and treatment.

Results. 4 groups of people were selected for examination and treatment. All
individuals were selected from patients who applied to the Milon Center, which specializes in
helping patients with kinesiodiagnostics and kinesiotherapy, therapeutic massage. All patients
gave informed consent to use their examination and treatment data, if necessary, using a
stabiloplatform. The first group included people who did not have osteochondrosis, but led a
sedentary lifestyle, mostly traveling by car, ie were at risk of developing osteochondrosis.

Their age was 22-28 years; the distribution by sex was - 12 men and 16 women. The second
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included patients who had hypermobility of the spine. Their age was 25-35 years; the
distribution by sex was - 18 men and 23 women. The third group included patients with
hypomobility of the spine. Their age was 28-45 years; the distribution by sex was - 15 men
and 20 women. The fourth group included patients with spinal instability. Their age was 30-
50 years; the distribution by sex was - 22 men and 32 women.

Expected results. In each of the groups of subjects is expected to improve the
functional stability of the spine, reduce disorders of the autonomic nervous system, reduce
psychological disorders, improve sleep quality. The selection of the number of procedures is
set individually, depending on the quality of the detected changes. Long-term results of
stabilometry application are expected to be investigated.

Conclusion. Osteochondrosis is a modern disease that leads to a deterioration in the
quality of people of working age. The use of computer stabilometry can improve the
functional stability of the spine.

Key words: computer stability, ;instability of the spine

Introduction. Osteochondrosis of the spine is one of the most common chronic
diseases of the human musculoskeletal system, in which there is a degenerative-dystrophic
lesion of the vertebrae, intervertebral discs and ligaments [1, 2]. In the structure of the
incidence of the adult population, lumbar osteochondrosis accounts for 48-52%. In the
structure of disability caused by diseases of the musculoskeletal system, the share of
destructive-dystrophic diseases of the spine is 20.4%, and the level of disability due to these
diseases is 4 per 10,000 [3, 4]. The problem of osteochondrosis of the spine has been in the
spotlight for many decades, but it still cannot be considered fully studied [5].

The aim of the study was to analyze the problems of pain and instability of the spine
that occur in osteochondrosis, kinesiological methods of their diagnosis and treatment, and the
criteria for selecting patients for the treatment of spinal instability.

Material and methods of investigation. Literature sources were analyzed to
substantiate the feasibility of selecting patients with disorders of functional stability of the
spine and the use of computer stabiloplatform for diagnosis and treatment. Ostochondrosis is
based on the primary dystrophic-degenerative-destructive process in the intervertebral disc,
with the subsequent development of reactive and compensatory changes in the intervertebral
joints and ligaments, and then in the bodies of adjacent vertebrae and, as a result, total

damage to all elements of the vertebral motor .
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The prevalence of low back pain is now so widespread that, according to WHO
experts, it has reached epidemic proportions in developed countries [6, 7, 8, 9]. The one-
month and one-year prevalence are 30.8% and 38.0%, respectively, and account for 23% of
outpatient visits [10, 11].

Back pain is the second most common reason for seeking medical attention, and is the
third most common cause of hospitalization, after acute respiratory viral infections.
According to T.H. Kim [12], 21 million people in the United States experience back pain
every year, and 80% of adults have ever suffered from it. In about 20% of adults, back pain
periodically recurs, of which 80% of cases disappear with treatment within a month, but in
10-20% of people of working age, acute pain is transformed into chronic [13, 14]. The peak in
the prevalence of pain in the spine falls on the mature, most efficient age - from 35 to 55
years. Some authors argue that low back pain is the third most expensive disease, after
cardiovascular and oncological [15, 16]. At the same time, 50% of patients in the state
hospital are ill with surgical operations.

The causes of back pain are numerous, often the clinical manifestations of chronic
pain are largely determined by the psychoemotional status of the patient, the influence of
social, cognitive, and cultural factors [17, 18].

It is proposed to consider the mechanisms of development of back pain can be
understood using the example of the sensorimotor reflex. Nociceptive impulses, regardless of
the source, arrive through the dorsal roots into the neurons of the dorsal horns of the spinal
cord, from where they reach the central nervous system via nociceptive pathways. Pain
impulses activate a- and y-motoneurons of the anterior horns of the spinal cord, while
activation of the anterior motoneurons causes spasm of the muscles innervated by this
segment of the spinal cord [19, 20]. With muscle spasm, stimulation of nociceptors occurs,
local ischemia develops in the spasmodic muscle, which enhances the activation of muscle
fiber nociceptors [20]. As a result, the spasmodic muscle acts as a source of additional
nociceptive impulses entering the cells of the posterior horns of the same segment of the
spinal cord [21, 22, 23]. The flow of painful impulses enhances the activity of the anterior
motor neurons, which further enhances muscle spasm. As a result, a typical vicious circle is
observed: “pain - muscle spasm - pain - muscle spasm” [24, 25, 26]. With degenerative-
dystrophic changes in the spine, the risk of trauma to the receptors of the surrounding tissues
and spinal nerve roots increases in the presence of posterior and posterolateral osteophytes,
disc protrusion and prolapse, especially in conditions of hypermobility and instability of the
affected vertebral segment [27, 28, 29].
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Spinal instability is a pathological condition characterized by the occurrence and
progression of non-physiological displacements and deformations in pathologically altered
vertebrae and / or vertebral segments within the spinal column. Such changes lead to the
impossibility of maintaining the shape and functions of the spine under normal physiological
loads.

These pathological displacements and deformities can cause vertebrogenic damage to
the spinal cord, its roots, cause critical disorders of hemodynamics in the spinal cord, which is
manifested by the emergence and increase of neurological deficits. In the vast majority of
cases, spinal instability is manifested by varying degrees of pain, impaired shape and function
of the spine (static disorders, restricted movement). Today, people under the age of 45 often
limit their activity due to constant back and neck pain. The prevalence of chronic back pain is
26-32% among the adult population. In the structure of morbidity with disability of the adult
population more than 50% are diseases of the peripheral nervous system. Among the disabled
with diseases of the peripheral nervous system in 80% of cases there are vertebrogenic
lesions.

Spinal instability is a clinical and radiological syndrome of osteochondrosis, which is
manifested by functional failure of the spine under static-dynamic load, and is characterized
by excessive pathological mobility in the horizontal plane with subsequent displacement of
one vertebra relative to another, which leads to a violation of its stability. Given the gradual
development of spinal instability, degenerative processes occur diffusely only in the tissues of
the disc and there is pathological mobility of the vertebrae in the horizontal plane; then the
process involves small arcuate joints of the spine, ligaments and muscles; and finally the
above structures and an arch of a vertebra with its resorption, sliding of a vertebra forward,
that is degenerative spondylolisthesis are struck. It is accepted to allocate four types of
disturbance of mobility of a backbone: 1 - hypermobility, 2 - hypomobility, 3 - instability, 4 -
complete lack of mobility [30].

Diagnosis is carried out by X-ray examination: non-contrast examination and
functional (in the position of maximum flexion and extension in lateral projection)
radiography, according to the indications - radiography with contrast of subarachnoid
(myelography) or epidural (epidural-canal) resonator space, vertebral or spinal tomography.

Treatment of osteochondrosis of the spine should be aimed at all parts of the
pathogenesis, taking into account the location of the lesion, stage, form and stage of the
disease, the functional state of the organism and its individual systems. Usually this effect

gives a comprehensive use of various tools (medications, exercise therapy, massage, traction,
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chiropractic, etc.) depending on the indications. The plan of treatment and rehabilitation
measures is made individually for each patient taking into account the prevailing pathological
syndromes.

In recent years, stabilography and stabilometry have been used for therapeutic
purposes. Today stabiloplatforms are widely used for sports research, organization of
biomanagement, assessment of pain syndromes and the impact of exercise, in ergonomics
[31], risk assessment of falls, effectiveness of exposure and analysis of patients, assessment of
vertical posture stability at different times [32], influences movement of the tongue on the
stability of posture [33] as the main tool for assessing the stability of vertical posture, to study
the systemic mechanisms for regulating the stability and controllability of vertical posture.

Stabilometry is a method for assessing the balance function of a person, in which the
movements of the center of pressure of the patient's feet to the platform of the device are
analyzed [34]. A significant advantage of stabilography is its physiology. The study is carried
out with the natural observance of a vertical posture by a person and does not cause any
pathological and physiological reactions [35]. By the change in the center of pressure on the
stabilometric platform, fluctuations in the center of mass of the human body are judged, while
the statokinesiogram curve is recorded. The statokinesigram reflects the dynamics of the
movement of the general center of mass of the human body. Postural disorders are
investigated based on the analysis of the stabilographic signal using the following methods:
statistical, spectral and visual analysis of statokinesiograms. There are special and universal
stabilometric indicators. Universal indicators assess any stabilographic signal, and special
ones are focused on a specific technique [36]. Using the method of computer stabilometry, it
is possible to study the balance of vertical stability and a number of transient processes. The
method is based on the registration and analysis of parameters characterizing the movement
of the horizontal projection of a person standing in a relaxed posture [37].

The method of computer stabilometry is used for functional diagnostics of the
musculoskeletal system, nervous system, vestibular, visual, proprioceptive and other systems
of the body. Many authors confirm the use of stabilometry as a nonspecific indicator of the
functional state of the nervous system and the psychoemotional state of a person [38, 39].
Stabilometric data are not always consistent with clinical or laboratory studies. The
inconsistency of these data shows that the information obtained by stabilometry is not
duplicated and is unique [38]. In a real examination of both a healthy person and with
disorders of the musculoskeletal system, oscillations are noted in which the center of gravity

has different accelerations [39]. In the process of stabilometric research, the line of the body
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vector or vertical descends from the center of the head (the level of which corresponds to the
opening of the auricle), passes 1 cm in front of the line of the inner ankles. In this state, the
hip and knee joints are closed passively and do not require energy expenditure. The ankle
joint is actively closed by tension of the triceps muscle of the lower leg [40]. With age, there
are tendencies towards a shift of the center of gravity forward in the sagittal plane and an
increase in vertical stability [41].

Results and discussion. 4 groups of people were selected for examination and
treatment. All individuals were selected from patients who applied to the Milon Center, which
specializes in helping patients with kinesiodiagnostics and Kkinesiotherapy, therapeutic
massage. All patients gave informed consent to use their examination and treatment data, if
necessary, using a stabiloplatform. The first group included people who did not have
osteochondrosis, but led a sedentary lifestyle, mostly traveling by car, ie were at risk of
developing osteochondrosis. Their age was 22—28 years; the distribution by sex was - 12 men
and 16 women. The second included patients who had hypermobility of the spine. Their age
was 25-35 years; the distribution by sex was - 18 men and 23 women. The third group
included patients with hypomobility of the spine. Their age was 28-45 years; the distribution
by sex was - 15 men and 20 women. The fourth group included patients with spinal
instability. Their age was 30-50 years; the distribution by sex was - 22 men and 32 women.

Expected results. In each of the groups of subjects is expected to improve the
functional stability of the spine, reduce disorders of the autonomic nervous system, reduce
psychological disorders, improve sleep quality. The selection of the number of procedures is
set individually, depending on the quality of the detected changes. Long-term results of
stabilometry application are expected to be investigated.

Conclusion. Osteochondrosis is a modern disease that leads to a deterioration in the
quality of people of working age. The use of computer stabilometry can improve the

functional stability of the spine.
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