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The Diagnostic Relationship with Clinical and Neuroimaging
Studies of Patients with Back Pain
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biochemical, biomechanical changes of the brain, has
entered modern medicine, being now a separate section.
The use of CT, MSCT and MRI in patients with spinal
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Introduction. Diagnostic MRI studies with axial and sagittal planes at 1.5 or 3T in T1-T2 modes give
complete information of the anatomical structure of the brain, where images are given to answer
clinical questions of suspicion such as vascular malformations, parenchymal edema, differential
approach of pathological process origin.

The most frequently encountered pathology by neuroimaging modality is dorsopathy by lumbosacral
localisation. The term dorsopathy encompasses a variety of heterogeneous groups of diseases grouped
by the cause of back pain - vertebrogenic and discogenic radiculopathy .

When assessing patients with dorsopathy, practitioners use a number of standard examinations
(laboratory, neurophysiological), but the neuroimaging value of the study lies in the detailed, layer-by-
layer, from every angle study of all the anatomical features of the spinal column structure (spinal cord,
degeneration of vertebrae, discs).

Thus, the use of neuroimaging today confirms the gold standard of research, in its supersensitivity and
informative diagnostics, in a non-invasive way and safe to use.

Purpose of the study: To carry out a correlation between clinical and neurological and neuroimaging
examination methods for differential diagnosis of lumbosacral radiculopathies in dorsopathies and
localization correspondence.

Material and methods of investigation. Subjects were patients who received inpatient treatment in
MC SamGMU from 2022 to 2023, in the Department of Neurology; with complaints of lumbosacral
pain, aged 30 to 60 years, the duration of disease on the anamnesis was from 2 to 20 years; number 63
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people, where 66% were men, from the total number examined. Of the total sample of patients, 28
were new admissions and the remaining patients had previously received conservative treatment in the
department. The first important step (with the consent of the patients) was the traditional clinical and
neurological examination (examination of the patients), where motor and sensory changes were
detected. A numerical rating scale (NRS) was used to assess pain syndrome intensity (11 points, where
0 was no pain and 10 was the most severe pain). All patients underwent neuroimaging (MRI) of the
spine in frontal and sagittal planes on a Signa Explorer (GE) USA (2020) with 1.5 Tesla, slice
thickness 3 mm, MSCT "Revalution EVO (GE)" USA (2020), where the slice thickness is 1.25 mm,
voltage 120-170 mA. Statistical processing of the results of the ongoing study was recorded on an
individual computer. Using Statistica for windows (2012) software, Mann-Whitney criteria were
analyzed, correlation index was calculated according to traditional Spearman criteria.

Results of the study. The patients hospitalized at the neurology department of Samara State Medical
University with the chief complaint of lumbosacral pain had the following clinical findings at the time
of admission to the hospital. Painful symptom was not limited to lumbosacral region. Painful
sensations were also defined in the buttock region, sometimes with irradiation along the posterior
longitudinal line to the lower leg. Pain tended to increase with movement (walking, changing posture:
sitting-standing, body rotation). OG patients were divided into two groups: the first group comprised
35 patients with radiculopathy (new admissions); the second group comprised 28 first-time admissions
with radicular pain syndrome without radiculopathy.

Intergroup differences in pain intensity and severity were assessed by a digital rating scale (DRS), the
scores between the groups were almost equal, as in group 1 the mean was 7.6+0.6, while in group 2
the mean was 8.1+0.5, where p>0.1. Clinical and neurological examination revealed motor
disturbances in both groups. Thus, in group 1, 50% did not exceed 3 points in leg extensor strength,
while in group 2, 46% did not exceed 2 points in leg extensor strength; thus, changes in leg extensor
strength were worse in group 2. Besides the nature of the reflexive sphere, the 1st group showed
hyporeflexia in 60% and areflexia in 33%, mostly of Achilles reflex, the 2nd group showed
hyporeflexia in 70% and areflexia in 30%, mainly of Achilles reflex. That is, hyporeflexia
predominates in both groups and the absence reflex is evenly distributed in both groups. To assess
objectively the level of compression along the L5-S1 roots, the tension symptom method was used
(depending on the degree of elevation), so in Group 1 it was above 400 in 53% of patients; in 40%
below 400; in Group 2 it was above 400 in 56% of patients; below 400 in 40%. Consequently, Group 1
with exacerbation of radiculopathy (lumbosacral) and Group 2 first-time patients had identical scores
for pain intensity, leg extensor strength and tension symptom level with a small percentage of excess
in Group 2.

Sensory outcome analysis in both groups was as follows: group 1 had a 73% excess percentage of
hypoaesthesia and the remaining percentage of paraaesthesia at 19%; whereas in group 2,
hypoaesthesia was 85% and the remaining percentage (15%) was paraaesthesia. Thus, the sensory
changes are mainly in the form of hypoesthesia, with a slight predominance in Group 2; this fact is
also true for the paraesthesia type of sensory disturbances. As seen, the neurological examination
findings in both groups are similar in clinical and neurological symptoms, but there is a slight
difference in the intensity and level of sensory disturbances in Group 2.

The standard examination package for patients with back pain includes the dynamics of neuroimaging
analysis. In accordance with the aim and objectives of this study, the patients underwent lumbosacral
MRI (MSCT) on admission to hospital. The interesting fact was that despite the higher intensity of
pain syndrome and sensory disturbances in Group 2, neuroimaging indices were sharply observed
between the groups; indicating a coarser and more pronounced change process in Group 1 patients,
who had a history of rehabilitation and were admitted to the hospital with an exacerbation. Thus, the
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incidence of disc protrusion and herniation was higher in Group 1 patients, in spite of the relatively
low pain factor in contrast to Group 2, and was 39.3%; the presence of herniation and protrusion
(simultaneously) in 89%, in Group 1 there was disc-radicular conflict in 13.7%. In group 2, the
presence of hernia in 21.1% of cases, protrusion in 77% of cases, and disco-radicular conflict in
38.5%. Correlation analysis of the frequency of protrusion and herniation was statistically significant
according to (Pearson's) criteria, p>0.05, indicating an unexplicit difference, while the statistical
difference in the parameter of disco-radicular conflict was estimated, where p>0.01, that is, the sign of
the difference was confirmed. Thus, patients with a history of lumbosacral radiculopathy who were
admitted to the hospital because of an exacerbation had a lower pain score on the numerical ranking
scale (NRS) than patients admitted for the first time with lumbosacral pain syndrome. In addition,
despite identical neurological symptoms in both groups, the frequency of herniated discs and
discoradicular changes on MRI (MRI) of the lumbosacral region are significantly higher in the older
patients, while in group 2 the frequency of protrusion is higher and the discoradicular changes are
higher.
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A characteristic feature of lumbar pain is a change in the shape of the spine, depending on the intensity
of pain and the forced posture when standing. The level or presence of vertebral misalignment
(listhesis) was studied in the studied patients during the neurological examination.
Antespondylolisthesis was detected in 36% of patients in group 1, retrospondylolisthesis in 40.7%, and
laterospondylolisthesis in 18% of cases. In Group 2, antespondylolisthesis was detected in 20%,
retrospondylolisthesis in 27.5%, and no laterospondylolisthesis in the total sample of this group. In
group 2, the index of spinal deformity as scoliosis was higher in 24.8%, while in group 1, only 3
patients had it. Which was statistically significant, and p < 0.05.

Thus, the presence of changes in neuroimaging indices in the intergroup comparison showed that a
higher percentage of pathological process in patients with the disease duration and less pronounced
intensity of pain, this index may be considered a compensatory factor, the same is true for changes in
the spine structure, where ligeosis (displacement) is more marked in group 1 patients, while deformity
scoleosis is typical for group 2. Evaluation of neuroimaging parameters of changes and duration
(duration) of disease with the frequency of exacerbations revealed that the presence of spinal
deformity listhesis, herniation/protrusion in such patients (group 1) increases the frequency of
exacerbations at least 2 times a year, which is statistically significant as p < 0.001. In addition, Group
1 patients have a longer interval for exacerbations of lumbosacral pain than patients in the same group
for less pronounced pathological degenerative changes in the intervertebral discs.

CONCLUSIONS:

1. The severity and intensity of lumbosacral pain are not related to degenerative changes
(herniation/protrusion) in the intervertebral disc

2. The pathological process in the intervertebral disc depends on the duration of the disease and
therefore the age of the patient, which in turn affects the frequency of exacerbations;

3. Neuroimaging techniques (MRI/MSCT) should be considered as mandatory/standard, not
competing with clinical findings, but complementary, to further question tactics and optimise
therapy
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