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v" Resume

Currently, not enough is known about the different trajectories and exact timing of the onset or
progression of chronic pain. This is in stark contrast to earlier conventional wisdom that back pain
would spontaneously decrease over time. Many authors have shown that degenerative changes in the
lumbar spine detected by magnetic resonance imaging (MRI) do not correlate with pain intensity and
do not predict the neuropathic component of back pain, necessitating the search for new diagnostic
approaches to this problem.
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v Rezyme

Hozirgi vagtda surunkali og'rigning paydo bo'lishi yoki rivojlanishining turli traektoriyalari va
aniq vagtlari hagida yetarli ma'lumot yo'g. Bu bel og'rig'i vaqgt o'tishi bilan 0'z-0'zidan kamayadi
degan oldingi an'anaviy tushunchalardan keskin farg giladi. Ko'pgina mualliflar bel umurtqgasidagi
magnit-rezonans tomografiya (MRT) natijasida aniglangan degenerativ o'zgarishlar og'riq
intensivligi  bilan bog'liq emasligini va bel og'rig'ining neyropatik komponentini bashorat
gilmasligini ko'rsatishdi, bu esa ushbu muammoga yangi diagnostik yondashuvlarni izlashni talab
giladi.

Kalit so’zlar: bel og ‘rig ‘i, nevrologik testlar, umurtqa pog’onasi, MRT
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v' Pesiome

B nacmosauwee epemsa He0OCMAmMOYHO U3BECHHO 0 PAITUYHBIX MPACKMOPUAX U MOYHBIX CPOKAX
603HUKHOGEHUA WU PAZGUMUA XPOHUUECKOU (01U, Imo pe3Ko Konmpacmupyem c 6oJiee paHHUMU
mMpaouyUOHHLIMU NPEOCMACNEHUAMU O MOM, YO 00/1b 6 CRUHE Oy0erm CHOHMAHHO YMEHbUIAMbCA
c meuenuem epemenu. Muozumu asemopamu noKA3aHO, UMO GblAG/IEHHblE NHO PE3Yabmamam
MazHumHuo-pezonancuou momozpaguu (MPT) oezenepamuehble uzmeneHus 8 HOACHUYHOM omoee
HO360HOYHUKA, He KOPPeaUpyrwm ¢ UHMEHCUGHOCHbI0O 001U U He NnpPedCcKa3vleaom
Heliponamuueckuii KOMROHeHm 007U 8 ChUHe, YMmo mpedyem HOUCKA HOBBIX OUAZHOCHUYECKUX
n00X0006 K OaHHOIl npod.ieme.

Knwueevie cnosa: Iloacuuunasa 601v, HegponoZuyeckue mecmol, n0360HouHux, MPT

Relevance
T he problem of low back pain syndrome (LBPS) is caused by the wide prevalence of this pathology,
the duration of periods of disability, high material costs of rehabilitation, a large polymorphism of
clinical manifestations, a small number of treatment and diagnostic methods with a reasonable evidence
base. Episodes of back pain occur during life in 50-99% of the population; the peak of prevalence and
morbidity is in the working age. The lumbosacral spine is affected in up to 60-80%, which is due to the
peculiarities of biomechanics and increased load on this spine. Currently, not enough is known about
the different trajectories and exact timing of the onset or development of chronic pain. This is in stark
contrast to earlier traditional beliefs that back pain will spontaneously decrease over time [1,9]. Many
authors have shown that degenerative changes in the lumbar spine detected by magnetic resonance
imaging (MRI) do not correlate with pain intensity and do not predict the neuropathic component of
back pain, necessitating the search for new diagnostic approaches to this problem [2,10]. The prevalence
of low back pain is high among young adults (graded by WHO, 18 to 44 years), the prevalence of low
back pain during the year in the adult population ranges from 22 to 65%, with a 1.5-fold increase in the
absolute number of persons suffering from BSNS over the last 27 years. The maximum frequency of
cases occurs in the second half of life, starting from 40 years of age, with no significant difference among
genders. The search for predictors of back pain development and prediction of its chronic course in
different groups of young able-bodied population seeking therapeutic help is an urgent issue [12,13].
The role of various factors in the transformation of acute BNS into chronic BNS has been discussed in
the literature. There are also few studies of risk factors of MPD degeneration in young and old age,
chronicisation of back pain, the pathophysiological mechanisms of DBP progression in young people,
structural and anatomical interrelationships have not been definitively determined, and criteria for
differentiating DBP from the age-dependent process of tissue aging have not been developed. Disclosure
of pathogenesis of dorsopathy occurrence will allow clinicians to correctly interpret MR-tomographic,
MSCT data, additional instrumental methods and laboratory methods of research, which will allow to
reduce the incidence, prevalence and duration of disability at early stages to a great extent, besides,
patients need careful differentiation of diseases, both with diseases of internal organs and deforming
diseases. In the last two decades, the wide and effective introduction of new technologies of radial
diagnostics into the clinic has redefined their role in the diagnostic algorithm of disease recognition. It
is known that in spinal lesions, changes in soft tissues, which are available for detailed visualisation only
with the help of MRI or MSCT, are primary. However, this kind of work in the Russian literature is
presented only in the form of single publications, and the accumulated data have not been systematised
and generalised [3,11]. Therefore, radial imaging of patients with BSNS does not have a clear definition
of the optimal research technique, and there is no unified position of researchers in the interpretation of
the visualised structures. Due to the variety of applied radial methods of lumbosacral examination, there
is a need to clarify their diagnostic value, to develop unified protocols of research, and to analyse
diagnostic errors. For early and rational diagnostics of these changes, it is necessary to develop an
optimal algorithm of radial diagnostics, which will improve the quality and reduce the number of
investigations [5,8]. In turn, the maximum possible early detection of degenerative disorders will
contribute to the timely initiation of treatment and improvement of its outcomes. All of the
abovementioned factors have highlighted the relevance of this work and determined the purpose of the
study [4,7].
Purpose of the study: Analyses of results radiodiagnostic examination neurological diagnostics in
pathological conditions of patients with pain in the lumbar region
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Materials and methods

Before proceeding to the evaluation of the possibilities of neuroimaging methods of research and
solution of the set tasks it was necessary to determine the contingent of patients for the study and divide
into groups at the first stage (according to the selection criteria). During the period 2021-2024, 4628
patients applied to the Department of X-ray Radiology of the Multidisciplinary Clinic of Samarkand
State Medical University, either independently or by referral of neurologist, neurosurgeon,
rheumatologist, oncologist and other specialists. Of these, 2518 patients underwent MSCT diagnostics
and 2110 patients underwent MRI diagnostics of the lumbosacral spine. Out of the total number of
patients referred to MSCT - women 1625, men 893; MRI - women 1335, men 775. As can be seen,
women's treatment is twice as much as neuroimaging diagnostics. The age trend was also not
unambiguous: patients from 20 to 30 years old were 30% in the MSCT study, from 30 to 60 years old
62%, over 60 years old 8%; in the MRI study the patients of young age (20-30 years old) were 30%,
from 30 to 60 years old 58%, over 60 years old 12%; as can be seen, practically the age features between
the two studies were identical, where the greater percentage of diagnostic procedures fell on the age
from 30 to 60 years old.

All patients presented complaints of acute or chronic back pain, which was the main component for
the indication of lumbosacral neuroimaging, as patients indicated pain in this area. In addition, 200
patients constituted a separate group of retrospective nature (comparison group), who had previously
undergone CT scan of the lumbosacral region or digital radiological examination (of the same region).
These data were used in the paper as a comparison of outcomes. An important component of the first
stage was the selection of patients for the main study and the analysis of the study results. In accordance
with this, the inclusion criteria of the patients were determined.

Result and discussions

On the basis of dynamic clinical and neurological examination at the first stage with a detailed review
of the anamnesis, with the result of primary neuroimaging and in accordance with the set goal and
objectives 169 patients of the main group (cohort) (OG) of patients were selected for the further stage
of the study; 42 patients were selected for comparison in the comparison group (CG), this category with
the data (retrospective analysis) of previously conducted studies (CT and radiography). The control
group (GC) consisted of 42 (volunteers) healthy, without pain in the lower back, the origin of the study
was carried out for the purity of analysis of diagnostic methods, this group was identical in age and sex
with the main group (cohort) of patients.

At the second stage the patients were questioned using a questionnaire compiled (arbitrarily in
accordance with the basic protocol) at the Department of Neurology of SamSMU including questions
according to the basic complaint. ‘Duration of pain syndrome? Duration of pain - episodes? What was
the provocateur of pain? etc.’. The duration of low back pain varied in the examined patients of the main
and comparison group from 2 to 20 years. On the basis of questionnaires we studied the factors leading
to exacerbation of back pain: duration of work in a sitting position (at the computer); heavy work (lifting
weights), physical (sports) activity, hereditary predisposition (back pain among the first line relatives),
exacerbation against the background of a previous neuroinfection, dieting (sharp weight loss) or on the
contrary sharp weight gain (obesity). Patients at the second stage underwent clinical and neurological
examination, examination by a neurosurgeon (if necessary).

An important component at the time of examination of patients was to determine the strength of pain
symptom intensity. The result of the assessment was determined using a standard visual analogue scale.
VAS (0-10 points), a scale - McGill questionnaire, capable of determining the level of pain by
descriptive signs. In addition, the indicators of disability were taken into account; for this purpose, the
Waddell questionnaire was used. Taking into account the limitation of body weight for MRI (MSCT)
diagnostics, the principles of weight analysis were observed; by BMI index (where body weight in kg
divided by height in m); in the category of spine patients (scoliosis, stooping). Thus, using the Adams
test, we determined the signs of scoliosis caused by inappropriate posture, during the educational
process, overuse of gadgets. Scoliosis scoliosis, according to international standards, is classified into
types according to its peculiarities of structure and convexity of the thorax order to assess and determine
the limited mobility in the spine, a study was carried out using the Tomeyer and Schober tests, which
differ in that, when leaning forward, the distance from ‘straight standing’ to leaning, in the norm
corresponds to 15 cm. In the questionnaire, the questions concerning the earlier stages of diagnosis and
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treatment (conservative treatment for back pain: radiculopathy, dorsopathy of lumbosacral localisation)
were used.

To assess the nature of pain in the lower back, with correlation of the quality of life level, we used
the Roland questionnaire, which is a part of the standard diagnostic study of patients with back pain of
American scientists, where 7 points and higher is considered to be a violation of the patient's life activity.

Within the framework of the study we used the algorithm of examination of patients with low back
pain syndrome.

In addition to dynamic MSCT and MRI within the specified time intervals, repeat examinations
outside the specified time frames (if necessary) were performed according to clinical indications.

MSCT and MRI data were analysed to identify the following signs: 1. Vertebral body destruction,
1.1 marginal (lacunar) destruction at the level of adjacent vertebral body surfaces or one of the vertebrae,
1.2. 1/3 destruction of adjacent vertebral body surfaces, 1.3. 2/3 destruction of adjacent vertebral body
surfaces, 1.4. >2/3 destruction of adjacent vertebral body surfaces. 2. Sclerosing of the adjacent surfaces
of the vertebral bodies at the level of destruction. 3. Arthritis and destruction at the intervertebral joints.
4. Perineural oedema (swelling of fatty tissue along the nerve roots at the level of the intervertebral
foramen). 5. Edema of the intervertebral disc. 6. Destruction of the intervertebral disc. 7. Compression
of the spinal cord and its sheaths, or compression of the spinal sheaths (depending on the level of spinal
cord damage by the purulent-inflammatory process). 8. Constriction of the spinal canal,

The data obtained and analysed taking into account the revealed radial semiotics were compared with
each other to obtain a holistic picture and further compared with the data of neurological
symptomatology.

Multi-Spiral Computed Tomography (MSCT).

Multi-slice computed tomography was performed on certified Ingenuity CT 128 and Brilliance CT6
equipment using standard techniques.

Minimum table pitch 1 mm, minimum slice thickness 2 mm, possible gentry angles from -22° to
+19°. The time of performing one slice is 3-5 sec.

Intervertebral discs were studied according to the standard technique with subsequent reconstructions
and different methods of processing: changes in the width and centre of the window, as well as the use
of different filters. The lumbar spine was scanned at KV - 130, sec/m As - 5.0/350, 5.0/500, slice
thickness 3 mm, step 3 mm, and if necessary, the step and slice thickness were reduced to 2 mm.

Patients were in the supine position, and the lordosis of the lumbar spine was reduced using a special
roller placed under the knees.

The angle of the gentry apparatus was determined after the topogram according to the location of the
intervertebral discs so that the collimated X-ray beam passed parallel to the intervertebral disc. This
improves visualisation of the disc and avoids artefacts caused by bony structures and calcifications.

The examination was started with a lateral topogram, which was used to determine the area of interest
and the angles of the gentry. Tomograms of the intervertebral discs were performed with mandatory
capture of the intervertebral foramen, the entire disc, and the closure plate of the underlying vertebra. In
case of downward migration of herniated disc sequestrations, the study was continued until the
sequestrum disappeared.

The number of slices per intervertebral disc was 10-15 depending on its height.

The obtained data were analysed with changes in the centre and width of the window, as well as the
application of different filters (AB-2 to AB-9). Densitometric indices were measured (disc absorption
coefficient (AC) +70 - +82 HU (Hounsfield units), pulposus nucleus [ +40 - +60 Hu).

The spinal canal was measured from the soft tissue contours. Intervertebral disc herniation indices
were determined by location, shape, structure and extent in the spinal canal.

The obtained images were reconstructed in the horizontal and vertical planes.

Magnetic resonance imaging

Magnetic resonance imaging was performed on an Exelart Vantage MR tomograph, Toshiba
company, with a magnetic field induction of 1.5 Tesla. A 4-channel spinal coil included in the set of the
tomograph was used for the study. The standard study protocol used was: - sagittal T1 spin-echo T1-VI
projections (TR/TE (ms), 350-650/ 11-30); - sagittal, coronal and axial fast spin-echo T2-VI projections
(TR/ITE (ms), 3,000-4,000/76-108); - sagittal, coronal, and axial T1-VI projections with suppression of
MR signal from adipose tissue (TR/TE (ms),350-800/11-30), after administration of gadolinium-based
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contrast agent at the rate of 0.2 ml/kg - STIR IP (short time inversion recovery).

The assessment of the intervertebral disc condition was studied according to MRI variants
standardised by D.Schlenska et al:

M-0 - normal: spherical or ovoid shaped pulposus nucleus;

M-1 - scar changes in the disc, deformation of the pulp nucleus, local (segmental) decrease in the
degree of luminescence;

M-2 - disc degeneration - disappearance of pulp nucleus luminescence.

When describing the types of MPD changes depending on the preservation or violation of the
integrity of the fibrous ring, we used the following classification

disc bulging, when there is symmetrical bulging of the fibrous ring beyond the posterior surfaces of
the vertebral bodies, combined with degenerative changes in the disc tissue;

disc protrusion (prolapse) - local protrusion of the nucleus pulposus due to thinning of the fibrous
ring (without rupture) beyond the posterior edge of the vertebral bodies;

disc herniation (or disc extrusion), a herniation of the nucleus pulposus content outside the fibrous
ring due to its rupture; disc herniation with sequestration (the prolapsed part of the disc is located in the
epidural space in the form of a free fragment).

We studied the condition of vertebral bodies associated with degenerative processes in the disc in
accordance with Modic's, (1988) classification.

Type 1 is characterised by decreased signal intensity on T1- and increased signal intensity on T2-
weighted images, indicating inflammatory processes in the vertebral bone marrow;

Type 2 is characterised by increased signal intensity on T1- and T2-weighted images, indicating
replacement of normal bone marrow by fatty tissue.

Type 3 is characterised by a decrease in signal intensity on T1 and T2-weighted images, indicating
osteosclerosis processes. The condition of the vertebral body closure plates, the presence of Schmorl's
nodes (intravertebral hernias), the presence of osteophytes (anterior, lateral, posterior), arthrosis of the
arch joints, congenital spinal anomalies and neural involvement were also studied

The result of the score on this questionnaire (ODI), showed the level of low score on the patients'
vital signs. The worst indicators were in patients of the 2nd subgroup (30-60 years), the second level of
low indicators were elderly patients of the 3rd subgroup (60-75 years), relatively favourable level on the
quality of life activities were patients of young age - 1st subgroup (20-30 years), where the 2nd and 3rd
subgroups corresponded to comparability 52+3.5% and 48+4% (p=0.05); in the 1st subgroup patients,
despite back pain, tried not to limit their life, in everyday activities (p=0,01). In the total sample it can
be noted that among the patients of the three groups high (persistent) limitation was observed in 33.3%
of cases, pronounced (less persistent) in 40% of patients, medium limitation in 13% of patients in the
main cohort of patients. The analysis of the pain syndrome in the lower back (lumbosacral region) was
evaluated differently by the patients, according to the ODI questionnaire, in the 2nd subgroup this index
corresponded to 3,140,15 points; in the 3rd subgroup 340,05 points, where p=0,05; in the 1st subgroup
2,99+0,12 points; all these figures respectively confirm the low level of various nuances of the patients'
life activity. At detailed consideration of the sphere of vital activity, the increase of pain syndrome in
the elderly was associated with simple household self-care: morning rising, washing (brushing teeth,
combing), dressing, making beds, etc. In the 2nd subgroup - pain intensification, when changing the
position of the body (sit - stand), with difficulty sitting down at the wheel of the car or in the car cabin,
statistical load or load when walking; in the 1st subgroup - patients of young age, experienced pain
intensification at physical load (gym), at long displacement of legs lectures (classes).

Conclusions

Thus, the pain syndrome was associated with the patients' occupation, statistical overstrain, heavy
lifting, stereotypical movement during work, all this eventually leads to back pain due to fracture in the
lumbosacral region, having studied the peculiarities of the clinical and neurological picture of the
patients of the main cohort, it is possible to assert the combination. Patients note the severity of pain
syndrome, with muscle tension in the lumbosacral level; changes in posture (scoleosis), the presence of
several types of tension symptoms (Laseg, Neri-Linder, Bragard, ‘bow’), with particular brightness on
the side of radicular pain. Distinctive signs in groups (by age) are noted, in the group of young people
subjective indicators do not correspond to objective ones, prevail; in the 2nd subgroup gross
neurological (focal) changes are noted, in the 3rd subgroup, smearing of clinical signs, with accession
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of vegeto-trophic disorders, poly symptomatology; no clear painfulness on palpation (localisation is not
defined on one point, due to irradiation), at the same time in the 1st and 2nd subgroups palpatory changes
of pain syndrome (pain intensification) were the most frequent.
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