
 64 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 

 

 

 

 

 

 

 
 

 

The Nature of the Blood Flow in the Venous Plexus System in 

Patients with Lumbosacral Radiculitis 

Relevance.  In recent years, literary and scientific sources attach importance to the pathomechanical 

formation of lumbosacral radiculopathy [1,3,5,8].  The main factors influencing the onset of a 

degenerative dystrophic process can be divided into factors of vertebrogenic and non-vertebral origin 

[1,2,6,7,12,14,18,19,21].  Vertebrogenic genesis is associated with compression-spondylogenic, 

autoimmune inflammatory process.  Nonvertebrogenic genesis is the result of muscle-neural 

maladjustment [6,9,10,11,18,19,21]. 

Widespread and poorly understood, is the role of vascular factor on the clinical signs of lumbar-

cruciate radiculitis [13,16,20].  The importance of compression-vascular changes in the formation of 

neurovascular disorders in this pathology remains of interest.  Novoseltsev S.V.  (2015) raises the 

issue of hemodynamics in patients with lumbosacral syndrome, explaining the pathological changes in 

ischemisation against the background of venous stasis and microcirculation disorders, which 

ultimately lead to the local development of epiduritis.  In turn, a decrease in blood flow in a certain 

area and in the venous plexus system leads to the development of neuroradiculatory phenomena 

[13,15,16,17,20]. 
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ABSTRACT:  The defeat of the lumbosacral spine is one of 

the most common pathologies leading to the development 

of persistent pain syndrome.  There is a decrease in the 

quality of life, disability, which in turn leads to economic 

losses.  Until now, there is no consensus on the 

pathogenesis of radiculopathies, which makes it difficult to 

conduct pathogenetically based treatment.  There are many 

theories of the onset of pain syndrome in vertebrogenic 

radiculitis, but recently the change in hemodynamics in its 

formation is of interest.  The article discusses the nature of 

vascular blood flow in the venous plexus system in patients 

with lumbosacral radiculitis.  A decrease in the blood flow 

velocity in the system of the epidural-venous plexus and 

radicular veins in the area of vertebral segments lesions 

was revealed, which implies the addition of drugs that 

improve blood flow in the vessels of the spinal column 

structures to the complex treatment of this category of 

patients.  
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The use of Doppler mapping in the veins of the epidural plexus shows the intensity of the energy 

signal and the rate of blood flow, thus, this diagnostic method is reliable, non-invasive, convenient to 

use and effective for solving a tactical approach to treatment. 

Target.  To study the nature of vascular blood flow in the venous plexus system in patients with 

lumbosacral radiculitis. 

Materials and research methods.  60 patients with lumbosacral radiculitis were examined on the basis 

of the Department of Neurology and Neurosurgery of the 1-Clinic SamMI for the period 2019-2021.  

The control group consisted of relatively healthy - the number of 35 people, and was composed on the 

basis of outpatient observation of people without pathological changes in the spine.  The patient's age 

was on average 25 to 55 years (39.8 ± 2.38 years).  The exclusion criteria were: heart disease, diabetes 

mellitus, autoimmune diseases. 

The patients underwent a comprehensive examination: including (standard, traditional) clinical and 

neurological examination, taking into account the vertebro-neurological symptoms.  Additional 

research methods: biochemical blood test (according to the standard);  assessment of the severity of 

pain on an analogue scale VAS, MRI study in dynamics, ultrasound (ultrasound) (using power 

Doppler) of the vessels of the epidural venous plexuses and radicular veins of the lower extremities. 

Statistical processing was carried out using Spearman analysis on an individual computer. 

Research results.  The examination of patients was carried out upon admission to the hospital, 

according to standard neurological signs, with a detailed study of the vertebro-neurological indicator 

for the diagnosis. 

It was very important to determine the type of disease course, frequency, duration of the disease, stage 

of the disease.  Amog all patients with lumbosacral radiculopathy, compression of the L4 root was 

detected in only one patient;  L5 - found in 7 patients.  The highest isolated compression ratio was at 

the S1 level, over 40%.  The duration of the disease was from 5 to 10 years. 

Pain syndrome is ambiguous, radiation of pain depended on the level of injury, and corresponded to 

many literature data.  Thus, in patients with the level of root lesion L3 – L4, the patients experienced 

pain on the surface of the thigh and in the knee (on the identical side) 35%;  sometimes the pain began 

in the groin area, which made it difficult for a long time to make a correct diagnosis. 

Sensory impairment, respectively, was in the form of hyperesthesia in the above-described areas.  In 

patients with lesions at the L5 level, pain radiated along the edge of the thigh and on the surface of the 

lower leg, in 90% of cases.  Patients could not stand on their heels for a long time (on the identical 

side), the sensitivity was impaired by the type of hypesthesia. 

The most frequent lesion of the root at the S1 level, in such patients usually the pain began with a 

sharp "lumbago" in the lumbar region and buttocks 90%.  Clinical examination revealed the absence of 

the Achilles reflex in these patients, and these same patients found it difficult to stand on their toes (on 

the identical side).  In this category of patients, it was found difficulty in walking, a "sparing" gait with 

external rotation and abduction of the leg. 

The neurovascular factor of impairment proves such symptoms as increased pain in the cold, a 

decrease in pain from thermal procedures. Pallor of the skin, brittle nails indicate a vegetative disorder, 

expansion of the saphenous veins. 

In many cases, a combination of disorders of the arteriovenous system was noted, in which the pain 

was bursting in nature and decreased with changes in the patient's posture (Fig. 1). 
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Fig. 1.  The nature of pain in patients with lumbosacral radiculopathy.

Thus, a symptom of mixed-type neurovascular disorders occurred in almost all examined patients, and 

most importantly, the symptoms tended to increase, depending on the duration of pain and t

formation of chronicity of the process.

The gold standard of examination at the present stage is the method of magnetic resonance imaging 

(MRI), in the study, all patients underwent this method (in some cases over time).

The examination result, a change

dystrophic disorders characteristic of osteochondrosis, protrusion and hernia at the levels L4

S1, in particular protrusion in 70%, the rest of the percentage of herniated interv

of patients, a combination of protrusion and herniated intervertebral discs, mainly median, with mild 

lateraziation, ranging in size from 6.0 to 9.0 mm, was found.

To confirm the neurovascular damage factor, an ultrasound examinatio

lower extremities was carried out, both in the examined patients and in the comparison group (healthy 

individuals) (Table 1). 

Duplex scanning of lower limb arteries in examined patients
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type neurovascular disorders occurred in almost all examined patients, and 

most importantly, the symptoms tended to increase, depending on the duration of pain and t

formation of chronicity of the process. 

The gold standard of examination at the present stage is the method of magnetic resonance imaging 

(MRI), in the study, all patients underwent this method (in some cases over time).

The examination result, a change in the lumbosacral region in all patients in the form of degenerative

dystrophic disorders characteristic of osteochondrosis, protrusion and hernia at the levels L4

S1, in particular protrusion in 70%, the rest of the percentage of herniated interv

of patients, a combination of protrusion and herniated intervertebral discs, mainly median, with mild 

lateraziation, ranging in size from 6.0 to 9.0 mm, was found. 

To confirm the neurovascular damage factor, an ultrasound examination (US) of the vessels of the 

lower extremities was carried out, both in the examined patients and in the comparison group (healthy 

Table 1 

Duplex scanning of lower limb arteries in examined patients
 

Duplex Scan Performance 
Main group (

Sore leg (M ± SD ) 

PSS (cm / sec) 92.9 ± 9.3 

CDS (cm / sec) 14.8 ± 1.6 

IR (units) 0.84 ± 0.09 

PSS (cm / sec) 70.9 ± 7.7 

CDS (cm / sec) 12.9 ± 1.3 

IR (units) 0.82 ± 0.09 

PSS (cm / sec) 45.1 ± 4.6 

CDS (cm / sec) 9.1 ± 1.4 

IR (units) 0.76 ± 0.09 

PSS (cm / sec) 36.4 ± 4.2 

CDS (cm / sec) 7.9 ± 1.5 

IR (units) 0.75 ± 0.07 
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The gold standard of examination at the present stage is the method of magnetic resonance imaging 

(MRI), in the study, all patients underwent this method (in some cases over time). 

in the lumbosacral region in all patients in the form of degenerative-

dystrophic disorders characteristic of osteochondrosis, protrusion and hernia at the levels L4-L5, L5-

S1, in particular protrusion in 70%, the rest of the percentage of herniated intervertebral discs.  In 40% 

of patients, a combination of protrusion and herniated intervertebral discs, mainly median, with mild 
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Vascular ultrasound showed a decrease in blood flow velocity in the affected areas.  At the same time, 

in the radicular vein system, a decrease in blood flow was also noted in comparison with the healthy 

group (Table 2-3). 

Table 2 

Blood flow velocity in the veins of the epidural venous plexuses in the examined patients 
 

Localization of the level 

of research of blood flow 

velocity 

Control ( n = 35) Main group ( n = 60) 

On right 

(M ± SD ) 

(cm / sec) 

Left 

(M ± SD ) (cm 

/ sec) 

Affected side (M 

± SD ) (cm / sec) 

Healthy side (M 

± SD ) (cm / sec) 

L4-L5 18.1 ± 2.4 18.1 ± 2.4 12.1 ± 1.2 18.1 ± 2.4 

L5-S1 18.4+ 3.2 18.4 ± 3.2 11.01 ± 1.1 18.1 ± 3.2 

 

Table 3 

Blood flow velocity in the radicular veins in the examined patients 
 

Localization of the level 

of research of blood flow 

velocity 

The control 

( n = 35) 

Main group 

( n = 60) 

On right 

(M ± SD ) 

(cm / sec) 

Left 

(M ± SD ) (cm 

/ sec) 

Affected side (M 

± SD ) (cm / sec) 

Healthy side (M 

± SD ) (cm / sec) 

L4-L5 18.1 ± 2.4 18.1 ± 2.4 10.1 ± 1.0 18.0 ± 2.4 

L5-S1 18.4 ± 3.2 18.4 ± 3.2 11.1 ± 0.1 18.2 ± 3.4 

 

 

Discussion. The development of the degenerative process, and as a consequence, the limitation of 

venous lymphatic outflow, leads to venous stasis in the lower spine.  The whole process ultimately 

contributes to the development of ischemia of the structures of the spine. 

Thus, at the level of the lesion, a violation of microhemodynamics in the systems of the venous plexus 

and at the level of the radicular veins is found, evidence of this decrease in the velocity of blood flow 

in the vessels, which in turn gradually disrupts the trophism and reduces the functional ability of the 

spinal nerves. 

The data obtained allow a new look at the issues of treatment, including a complex of therapy, drugs 

that improve the blood flow of the spinal column. 

Conclusions.  The result of clinical-deferintial diagnosis of lumbosacral radiculopathy requires careful 

and cumulative observation of the dynamics of the development of the disease. 

To confirm the diagnosis of clinical-neurological and vertebro-neurological, to study the level of the 

degenerative-dystrophic process in terms of severity, it is necessary to conduct magnetic resonance 

imaging in dynamics. 

The method of ultrasound examination proved a decrease in the blood flow velocity in the system of 

the epidural-venous plexus and radicular veins in the area of the lesion of the vertebral segments. 

The mechanism of disturbance of microhemodynamics involves the addition of drugs to the complex 

treatment of this category of patients, which improve blood flow in the vessels of the structures of the 

spinal column. 
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