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GENERAL FEATURES OF THE WORK 

 
The topicality of the problem. The reasons of herniated 

intervertebral discs of the cervical spine are often related with 
osteochondrosis and trauma. 

 The incidence of this pathology is second only to 
intervertebral disc herniation of the lumbar spine [Shevelev I.N. et 
al., 2003]. In particular, the use of magnetic resonance imaging has 
significantly increased the detection of patients with single- and 
multilevel compression of nerve elements (spinal cord and nerve 
roots) of discogenic origin. 

The occurrence of various forms of neurological symptoms 
(mild, moderate and severe) in patients with trauma as a provocative 
factor is noted in almost 65% of patients in this group [Korzh H.A.i 
et al., 2005]. 

Approximately 33% of patients complain of one or more 
episodes of severe pain in the neck at the beginning of the disease, 
which irradiated or did not irradiate the upper extremities [Gushcha 
A.O. and et al., 2006]. The complexity of the differential diagnosis is 
due to the large number of structures that have undergone 
degeneration or inflammatory process. These include both longitu-
dinal ligaments (their thickening causes stenosis of the spinal canal), 
the vertebral joints and their corresponding ligaments, the sternum, 
and the roots themselves (radiculitis). Coordination of MRI results 
with indicators of neurological status of patients allows to determine 
not only the localization of lesions, but also their nature [Yilmaz M. 
et al., 2012]. 

The existence of other pathologies also raises the question of 
neurosurgeons about the choice of tactics and scope of surgery 
[Gushcha A.O., 1997, Pedachenko E.G., etc.]. The topicality of the 
problem of surgical treatment of such patients is due to the 
widespread epidemiology of the disease. [Jinjikhashvili S.I. and et al. 
2002]. According to statistics, up to 10% of the population in 
European countries lose their jobs due to neck pain [Nouri A.et al., 
2015]. Complications in osteochondrosis of the spine occur in more 
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than 40% of cases and predominate among degenerative diseases 
[Nouri A. et al., 2015]. In the United States, 21 million people sought 
medical attention in 2013 due to back pain [Clara P. et al., 2002]. 

The majority of patients with degenerative changes of the spine 
belong to the working age group - 35-60 years. In the general 
structure of disability associated with diseases of the musculoskeletal 
system, osteochondrosis of the spine is 21.2%, and the level of 
disability is about 4%. In addition, half of the patients completely 
lose their ability to work [Cherepanov A.E., 2004], which includes 
medical care, treatment and rehabilitation, compensation, etc. leads 
to high socio-economic costs such as. For example, this pathology 
causes an average of 500,000 surgeries per year in the United States, 
costing up to $ 8 billion [Clara P. et al., 2002]. 

There are differences of opinion on the choice of tactics of 
surgical treatment and their optimization. Another topic of discussion 
is whether additional fixation of the spine with various metal 
structures [Kedrov A.B and et al. 2007]. 

Postoperative complications also play an important role. The 
average incidence of complications in European countries is 3.5% 
[Grochulla F., 2012; Pickett G.et al., 2006]. These include purulent 
and inflammatory complications of the operating bed (bacterial, 
viral, tuberculosis), failure of the fixation mechanism (displacement 
of the fixation metal or bone structures, complete dislocation), 
compression, increased neurological deficits as a result of subsequent 
myelopathy. 

The above defines the goals and objectives of the current 
research. 

The purpose of the study. The purpose of this paper is to justify 
the advantages in choosing the tactics and method of surgical 
treatment of intervertebral disc herniation of the cervical spine. 

Research objectives: 
1.  Study of indications for surgical interventions and surgical 

tactics, depending on the clinical picture of damage to the 
nerve elements of the cervical spine at this level in 
intervertebral disc herniation; 

2.  To identify the initial stages of neurological deficiency 
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(movement-sensory disorders) during discogenic compression 
of the cervical nerve elements in order to perform smaller 
operations and achieve better results;  

3.  To determine the advantages of the use of implants in the 
treatment of intervertebral disc herniation of the cervical spine, 
comparing the immediate results of operations performed with 
and without modern implants; 

4.  Comparative analysis of the complete recovery of neurological 
deficits in the long-term results of surgical treatment of 
intervertebral disc herniation of the cervical spine with or 
without the use of additional fixation materials; 

5.  To study the effect of age factor on the complete recovery of 
preoperative symptoms after surgery performed during 
discogenic compression of the cervical nerve elements of the 
spine. 
Scientific innovation: 

-  For the first time, on the basis of retrospective analysis, the 
exact relationship of clinical signs with intervertebral disc 
herniations of the cervical spine was determined. 

-  Diagnostic and neurological comparisons of the results of 
operations allowed for smaller, more effective and less 
complicated surgical interventions. 
Practical significance. 

-  Although CT and MRI, which are modern methods of 
neuroimaging, are widely used in the diagnosis of the above 
pathology, the role of functional spondylograms in vertebral 
column instability is irreplaceable. 

-  Timely and correct choice of surgical tactics, if the anamnesis 
meets the neurological and radiological criteria, creates a basis 
for obtaining good and excellent results. 

-  The developed diagnostic algorithm has shortened the 
examination period of patients suffering from cervical 
intervertebral disc herniation, and achieved positive results 
after surgery. 
Application of research results in practice. The results of the 

research are used in the scientific and pedagogical activities of the 
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Departments of Neurology and Surgery of the Azerbaijan State 
Institute for the Improvement of Physicians, in the organization of 
the neurological service of the Republican Neurosurgery Hospital.. 

The main provisions of the defense: 
1.  The clinical signs of compression of the nerve elements of the 

cervical region of the spine depend on the ratio of the spinal 
canal and intervertebral discs to the spinal cord and nerve 
roots. 

2.  The widespread use of modern implants in surgical treatment, 
the reduction of postoperative complications and inadequate 
outcomes, has led to the rehabilitation of patients in a short 
time. 
Approbation of the case. The main provisions of the thesis 

were presented at the following conferences and congresses: 
-  I Congress of Traumatologists and Orthopedists of Azerbaijan 

(2014) 
-  II Congress of Traumatologists and Orthopedists of Azerbaijan 

(2016) 
-  VI Conference of Azerbaijani Neurologists (2017) 

The initial discussion of the thesis was held: 
Publications. 7 articles and 2 theses related to the thesis were 

published. 
The structure and scope of the thesis. The thesis is presented on 

178 pages. It consists of an introduction, 5 chapters, conclusion, 
practical recommendations, bibliography and appendices. The thesis 
contains 14 tables, 75 figures and diagrams. The bibliography covers 
132 sources. 

 
MATERIALS AND METHODS OF RESEARCH 

 
Research material. We conducted a study of the results of 

surgical treatment of 91 patients suffering from intervertebral disc 
herniation of the cervical department, who underwent surgery in 
2009-2018 at the Teaching Surgery Clinic of the Azerbaijan Medical 
University, "Uniklinika" Medical Center. 

Due to the use of modern implants during surgery, the number 
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of operations gradually increased, reaching a maximum in 2016 and 
2017, reaching 18, 17 patients, respectively. 

The mean age of the patients was 47.7 ± 1.2. Men (57) 
outnumbered women (34). The vast majority of operated patients 
were men. The predominance of patients aged 36-45 years in the age 
distribution, the limited ability to work caused by this pathology 
among young and middle-aged people, as well as a social problem, 
once again proved the urgency of the work. 

 
Research methods. Patient information was included in the data 

card - age, sex, preoperative neurological and somatic status, results 
of radiological and neuroimaging studies, details of surgery, 
postoperative status, immediately, in the first days after surgery and 
within a year after surgery. 

Statistical analysis of the anamnesis of patients with 
degenerative discogenic compression and its complications in the 
cervical department also showed that half of the patients were 
masters of skills that increase the load on the cervical spine: driver, 
teacher, programmer, engineer. 80% of patients - more than was in 
the working age. 

When diagnosing vertebrogenic diseases of the cervical spine, 
we have shown the following: 
a)  departure (progressive, stationary, relapsing - frequent, rare, 

regressive); 
b)  stage (during relapsing course): exacerbation, regression, 

remission (complete, incomplete); 
c)  the severity of the pain syndrome (mild, moderate, convex, 

acute). 
During the assessment of the motor and sensory spheres, 

special attention was paid to the symptoms of radiculopathy and 
myelopathy. 

In patients with discogenic compression of the spinal cord and 
its roots, the motor and sensory spheres were examined on a 
modified scale of four categories by the World Association of 
Orthopedists: motor dysfunction of the upper extremities, motor 
dysfunction of the lower extremities, sensory disturbances and pelvic 
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dysfunction. 
The maximum value of the accumulated points is 17. 

Myelopathy is considered severe when the total score is less than 
seven, moderate - 8-12 points, mild - more than 13 points. 

In addition to a detailed history and clinical-neurological 
examination, the set of diagnostic measures included radiography of 
the cervical spine (cervical spondylography), computed tomography 
and magnetic resonance imaging. 

Spondylography shows narrowing of the intervertebral space in 
the cervical spine, sclerosis of the vertebral plates, the presence or 
growth of peripheral osteophytes, arthrosis of the vertebral joints and 
unco-vertebral joints, functional degeneration as one or more levels 
of functional degeneration. Symptoms and complications were 
found. 

In the cervical department, all patients with discogenic 
compression of the spinal cord and its roots, who underwent surgery, 
were examined by magnetic resonance imaging of the cervical spine. 
In addition to magnetic resonance imaging, some patients underwent 
computed tomography to determine bone changes and assess the 
density of the hernia (10 points). Magnetic resonance imaging was 
performed in T1 and T2 modes with sagittal, frontal and axial levels, 
depending on the level of damage, with the help of tomographs 
manufactured by a number of companies (Dixion, Siemens, Philips, 
Toshiba) and modified magnetic field voltage 1-3 Tesla. 

Sixty-six patients in the study groups underwent surgery, 
including discectomy at the level of injury. The vast majority of 
patients (50 patients) underwent smaller-volume discectomy and 
PEEK cage placement. And this , in turn, shows that the operations 
performed, the deepening of the neurological deficiency, has a 
positive effect on the volume of the operation. Operations under 
general anesthesia on the patient's back and face down, with the head 
slightly tilted back, under the neck and under the face (face down) 
made with a small silicone pad. The surgical route was in the midline 
on both sides and behind. In patients, the volume of bone resection 
varied from minimal (only removal of adjacent vertebral bodies and 
osteophytes) to maximal (resection of one or two cervical vertebrae). 
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Tricortical autotransplants or artificial materials from the comb of the 
hip bone of the corresponding side - a block from the osteoinductor 
ChronOS (Medtronic, AeroSpine) were used for spondylosis. The 
operation in the main group of patients ended with the stabilization 
of the cervical spine through a metal plate (BNL, TıpSan, TıpMed, 
Medtronic, Stryker, TrioSpine). In the postoperative period, a semi-
rigid corset was prescribed for 1-2 months or more. 

The results of the surgical treatment were evaluated in the first 
days after the operation and on the eve of the day when the patient 
was discharged from the hospital. Delayed results were evaluated 
within 6-36 months after surgery. 

In addition to the assessment of pain syndrome in the early and 
late periods, the dynamics of neurological status, which is 
specifically related to the professional and social rehabilitation of 
patients, was also assessed. During the full recovery of the ability to 
work, the professional rehabilitation of patients was assessed as 
complete. Occupational rehabilitation was assessed as partial when 
the patient was forced to change jobs, when it was possible to work 
in a relaxed environment (reduction of physical labor or working 
hours). 

Social rehabilitation was applied to patients of retirement age or 
patients of working age who could not or did not want to return to 
work - household activity, need for additional care (services), 
medication or physiotherapy were assessed. 

Statistical processing of the material. All figures obtained in 
the course of the study were statistically analyzed taking into account 
modern recommendations. Statistical analysis was performed using 
the methods of variation (average) and discriminant (χ2-Pearson). All 
calculations were performed in the EXCEL-2013 spreadsheet and 
SPSS-20 package program. 

 
RESULTS OF THE RESEARCH 

CLINICAL SYMPTOMS OF DISCOGENIC COMPRESSION 
OF NERVOUS ELEMENTS OF THE CERVICAL SPINE 

 
The moment of primary onset or exacerbation of pain is often 
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associated with acute physical exertion, trauma to the neck, the 
effects of cold, the effects of static load on the spine. There are also 
root pains, which are associated with compression, strain, dislocation 
and edema of the root and the vessels that supply it. Sometimes it 
happens that from the moment of the onset of root pain, the pain in 
the neck weakens. In our opinion, this is due to cracking and 
migration of the fibrous ring, a decrease in intracranial pressure and, 
consequently, a decrease in the tension of the fibrous ring. As a 
result, the displaced sequestration begins to mechanically compress 
the root and spinal cord. Pain can be permanent or non-permanent, 
depending on the degree of compression of the root, its response to 
irritation or compression, as well as the effectiveness of treatment. 

Symptoms of damage are caused by the mechanical impact of 
the swollen hernia on the root, spinal cord, and blood vessels that 
supply them with dysfunction of the corresponding nerve structures. 
Conventionally, it is accepted to distinguish four variants of the 
clinical (neurological) symptom complex of discogenic compression 
in the cervical spine, depending on the degree of involvement of 
nerve structures in the process: 

The first variant is characterized only by the presence of pain 
syndrome in the form of neck pain syndrome or joint 
cervicobrachialgia syndrome. 

The second variant is characterized by the development of 
symptoms of dysfunction of the nerve root (movement and sensation) 
- radiculopathy syndrome. 

The third variant is characterized by dysfunction of the spinal 
cord due to compression of the intervertebral disc and is called 
myelopathy syndrome. 

When the symptoms of radiculopathy and myelopathy are 
combined, the fourth variant of the clinical symptom complex - 
myeloradiculopathy syndrome occurs. 

The cause of irritability symptoms is pain impulses, which are 
caused by the reflex transmission of pain impulses from the posterior 
longitudinal ligament to the meningeal nerve (Lyushka's 
sinuvertebral nerve) and the posterior root to the spinal cord. Thus, 
an intervertebral disc herniation irritates numerous pain receptors in 
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the posterior longitudinal ligament, causing reflex neck muscle 
tension, various vasomotor and visceral reflexes, creating a 
"defective loop" or "impasse" in the pathogenesis of degenerative 
dystrophic process. 

Despite the onset of acute pain, the majority of patients (78%) 
underwent surgery in remission due to movement and sensory 
disturbances in addition to pain. 

In operated patients, only 34.1% (31 patients) had severe 
excruciating pain, in addition to movement disorders. 

In 51.6% of patients (47 patients), surgery was performed only 
when there was a movement disorder in one area. Only 7.7% (7 
patients) had short-term tetraparesis due to the presence of 
concomitant stenosis, as well as delayed onset of movement 
disorders in all areas. When movement disorders are already 
observed in one area, the implementation of surgical interventions 
has led to early positive results. 

There are two forms of intervertebral disc herniation: soft disc - 
"soft disc" (fragments of fallen or swollen disc as an acute form of 
the disease) and hard disc - "hard disc" (osteophytes, uncovertebral 
bone protrusions as a chronic phase of the disease). The development 
of the clinical picture in patients with a "hard disk" is longer than in 
patients classified in the first category (patients with a "soft disk"). 
At the beginning of the disease in the clinic of patients with "soft 
disc", the author often describes the syndrome of cervicalgia and 
cervicobrachialgia, which occurs after physical exertion, sharp 
movements of the head or trauma to the neck. The pain is acutely 
radical, spreads by a specific dermatome, and often depends on the 
condition of the head and limbs. 

Since motor sensory disturbances have already been observed 
in the early stages, surgery was indicated in 53.8% (49) patients, 
even with a level 1 disc herniation. 

During the collection of patient complaints and anamnestic 
data, they determined the duration of the disease, the onset of pain 
syndrome and its cause, the cause and duration of the last 
exacerbation, as well as the scope, composition and effectiveness of 
conservative treatment. 
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The analysis of pain perception was of particular importance. 
The nature and intensity of pain, its localization and spread by 
dermatome or myosclerotomy, decrease or increase of pain syndrome 
depending on the condition of the body and limbs, the dynamics of 
pain, the presence or absence of sensory and motor disorders and 
their severity, as well as the moment of the last exacerbation The 
state of the functions of the pelvic organs was studied. 

Analysis of the initial materials showed that the period between 
the onset of the disease and the patient's admission to the hospital 
ranged from 3 weeks to 12 months. 

According to patients, the cause of the disease was physical ac-
tivity in 11 (12.1 ± 3.4%) cases, sedentary lifestyle in 43 (47.3 ± 
5.2%) cases, and a combination of factors 19 (20.9 ± 4, 3%), 18 (19.8 
± 4.2%) patients could not indicate the cause of pain. 
In 43 patients (47.3 ± 5.2%) the disease started acutely, in 49 (52.7 ± 
5.2%) it started slowly. Acute onset refers to the onset of a sharp pain 
syndrome that often develops suddenly under the influence of a pro-
vocative factor, requiring intensive conservative treatment or sur-
gery, against the background of the patient's completely normal con-
dition. 

The general clinical examination revealed the presence of co-
morbidities: diabetes mellitus 12 (13.2 ± 3.5%), oncology 3 (3.3 ± 
1.9%), intervertebral disc herniation in the lumbar region 24 (26.4 ± 
4.6). %). 

44 (48.4 ± 5.2%) patients had right-sided radiculopathy; Of 
these, central hernias were found in 9 (9.9 ± 3.1%) patients, para-
medial 14 (15.4 ± 3.8%) patients, and foraminal 21 (23.1 ± 4.4%) 
patients. Left radiculopathy 47 (51) , 6 ± 5.2%) was observed in the 
patient; Of these, central hernias were found in 11 (12.1 ± 3.4%) pa-
tients, paramedial 16 (17.6 ± 4.0%) patients, and foraminal 20 (22.0 
± 4.3%) patients. 

The dynamics of neurological status and the intensity of pre-
operative pain syndrome were assessed on a 10-point visual-analog 
scale (VAC). 

In patients undergoing surgery for degenerative damage of the 
cervical spine, the following data were obtained in the preoperative 
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period: In the subgroup of patients using tricortical autotransplanta-
tion from the hip comb, the intensity of pain syndrome on the VAS 
scale was 6.6 ± 0.4 points; In the subgroup of patients using modern 
implants during surgical treatment, the intensity of pain syndrome on 
the VAS scale was 6.8 ± 0.2 points. 

 
DIAGNOSIS METHODS OF DISCOGENIC COMPRES-

SION OF NERVOUS ELEMENTS OF THE NECK PART OF 
THE SPINE 

 
Spondylography. The primary method of diagnosing oste-

ochondrosis of the neck and its various complications at the outpa-
tient stage is spondylography, which is performed in all primary pa-
tients (in those patients who do not have neuroimaging methods such 
as CT or MRI). Only bone structures are visible on radiography, and 
the condition of the soft tissues can only be inferred from indirect 
information. 

According to the regulations, spondylography is performed in 
two projections - AP (front-back) and side. The main purpose of this 
type of examination is to detect pathologies that cause disc herniation 
- developmental abnormalities of the spine (spina bifida), congenital 
or acquired stenosis of the spine and root canals, the presence of 
trauma or traces of vertebrae, pathological fractures and dislocations, 
osteophytes, bone. tumors of origin (osteomas, osteosarcomas, chon-
dromas, etc.), as well as inflammatory lesions of the spine (spondyli-
tis and spondyloarthritis of specific and non-specific genesis). In 
addition, X-rays of the spine help to assess its curvature (normal - 
lordosis and kyphosis; pathological - scoliosis), the displacement of 
the respective vertebrae (spondylolisthesis). 

Functional spondylograms help to detect both pathological 
mobility and loss of movement at the level of the damaged segment. 
Normally, in lateral spondylograms, the anterior wall of the spinal 
canal has an evenly thin surface along its entire length. 

During spinal flexion, the anterior ends of the discs constrict at 
the apex of flexion; When opened, the intervertebral discs take on a 
wedge-shaped shape with a significant advantage over the height of 
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their anterior regions over the posterior ones. When there is a 
functional block between the vertebrae, the height of the discs does 
not change in the lateral position. 

The change in the height of the disc can be seen in the lateral 
spondylogram of the neck relative to the apex of the articular 
protrusion of the vertebrae below the McNab line. Normally, this line 
passes through the lower occipital plate and does not intersect with 
the apex of the articular protrusion of the lower vertebra, but - on top 
of it. As the height of the intervertebral space decreases, the 
vertebrae converge, and the apex of the articular protrusion intersects 
with the McNabb line. 

Due to degenerative changes in the vertebral-motor segment 
detected by spondylography, it is possible to speculate on the 
presence of an intervertebral disc herniation. However, it would be 
difficult to determine the cause of recurrence of the disease studied 
with non-contrast spondylography. Intraoperative spondylography 
plays an important role in selecting the correct level of non-oriented 
(sometimes false) surgical treatment of neighboring organs, as well 
as in assessing the exact placement of additional metal fixation 
systems for the cervical spine. In our patients, spondylography was 
performed on C-arm X-ray machines manufactured by Siemens and 
Toshiba. 

Electromyography. Functional objectification of cervical 
myelopathy and radiculopathy can be performed with the help of 
electromyographic methods. Afferent conduction by the spinal cord 
and roots is determined by registration of somatosensory induced 
potentials. Many authors recommend stimulation of the middle nerve 
in conjunction with the registration of short-patent and stump 
responses to investigate the decrease in conduction in the area of 
cervical thickening: from the scalp, in the upper peripheral zone; 
From the level of the protrusion of the vertebrae C6 (Erb point). 
Myeloradiculopathic changes are manifested by a decrease in the 
amplitude of the components on the corresponding side or a lack of 
response to stimulation. It does not change during transmission. It 
has been shown that changes in spinal potentials during chronic 
compression of the spine at the level of the cervical spine occur 
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before the clinical signs of compression. 
Computed tomography. The method of computed 

tomography is based on computer analysis of the level of X-ray 
capture of the examined tissues. The calculation of the CT coefficient 
of X-ray attenuation is expressed in relative terms - the Haunsfield 
index, presented in the form of a scale. High densities correspond to 
light areas on the screen, low densities correspond to dark areas. 

CT examination allows to consider the state of bone structures 
of the spinal segment, ligament apparatus, spinal cord roots, scar 
processes in the spinal canal, the presence and localization of 
osteophytes, to clarify the role of hypertrophy of the spinal cord in 
the genesis of medullary and root compression, changes in the spinal 
canal. 

The main advantage of CT is the ability to diagnose bone 
pathologies such as osteophytes and spinal canal narrowing, which 
are not well visualized on MRI. 

Despite a number of accepted advantages of CT, it is often not 
possible to determine the cause of pain syndrome and nervous 
system damage with high accuracy; accurately determine the level of 
compression of the spinal cord or spinal cord; to visualize the spinal 
cord, its cone, and the roots of the ponytail. In addition, CT has a 
certain radiation effect on the patient's body. 

23 CT scans were performed on our patients. Of these, the 
diagnosis was fully verified in 14 patients, and other examination 
methods were required in 9 patients. CT examination of patients was 
performed with Siemens, Phillips, Toshiba Aguilion devices. 

MRI tomography. The real breakthrough in the diagnosis of 
intervertebral disc herniation was the practical application of the 
method of magnetic resonance imaging. 

The method is based on the analysis of the registration of 
nuclear-magnetic resonance in the protons of the object under study 
during its placement in a strong magnetic field. There are two main 
modes of MRI: T1-relaxation and T2-relaxation. Any structure of the 
brain is dark or light in color, depending on which mode is used in 
the same projection. The term "signal" is often used in the medical 
literature instead of "relaxation." 
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The development of high-voltage magnetic field (1.5 Tl and 
more) magnetic resonance imaging significantly increased the 
diagnostic value of this method. Thus, according to many parameters 
(assessment of the vascularization of the hernia, determining their 
size, the relationship of the hernia with adjacent nerves and 
connective tissue structures at the appropriate level of the spine) MRI 
diagnostic indicators of MRI diagnostic indicators of MRI in single 
or multilevel intervertebral disc herniation significantly exceeds. 

The use of contrast agents increases the contrast of fibrous 
tissue, allows to detect a group of recurrent, spontaneous and non-
surgical hernias according to the degree of degeneration of the 
fibrous ring (if its integrity is maintained). In addition, contrast MRI 
often allows the differentiation of recurrence of intervertebral disc 
herniation and postoperative fibrosis changes in the area of surgery. 
The higher informativeness of MRI in the diagnosis of the degree of 
damage to the spinal cord and its spread in the longitudinal direction 
makes this method of examination purposeful as a key stage in the 
diagnostic search. MRI angiography is used to visualize the arterial 
and venous system of the cervical spine. The main advantage of the 
method is that it is non-invasive. MRI angiography allows to detect 
circulatory disorders during discogenic compression. 

Contraindications to MRI were high-probability displacement 
of metal structures in the magnetic field (presence of metal-
constructed implants in patients' vessels, artificial heart rhythm 
transmitters and clips). 

The presented method allows scanning in both axial and 
sagittal planes. It is recommended that the pitch of the axial sections 
in the area of interest should not exceed 5 mm. In the studied 
material, the pitch of the cuts in all MRI images is 4 mm. 

Thus, the main advantages of MRI include: 
1.  detection of the initial stage of disc degeneration; 
2.  Possibility of scanning in axial, sagittal and frontal planes; 
3. Detection of the exact localization, size and relationship of disc 

herniation, nerve structures, cerebrospinal fluid and garden 
apparatus to neighboring structures; 
The two main disadvantages of MRI are: 
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1.  Despite the high visualization of soft tissues (roots, dural sac, 
disc herniation), MRI examination lags behind CT examination 
due to the visualization of bone tissue, which is important 
when the disc herniation is accompanied by stenosis of the 
spinal canal; 

2.  The cost of MRI is much higher than the cost of CT. We 
performed MRI in T1, T2 and myelographic modes, with 
Toshiba, Siemens 1.5-3.0 T. 
 

SURGICAL TREATMENT OF DISCOGEN COMPRESSION 
OF NERVOUS ELEMENTS OF THE CERVICAL SPINE 

 
Of the 91 patients we studied, 78 underwent surgery using 

modern implants, and 13 patients did not use an implant for one 
reason or another. 

The vast majority of operated patients are of working age (36-
55 years). Restoration of the ability to work as a result of the use of 
implants, showing the urgency of the work, emphasizes the 
importance of the relevant pathology among social problems. 

More than half of the patients (57 patients) were men. When 
looking at implant-operated and non-implant-operated surgeries, 
more implants were used in women (94.11% in women and 80.7% in 
men, respectively). 

A comparison of groups by stage of disease showed that, 
despite a decrease in acute pain, the vast majority of patients (71) 
underwent surgery in remission due to motor deficits. The principles 
of randomization according to the stage of the disease were not 
violated (χ2 = 0.011; p = 0.918) (Table). 

 

Table 
Level of disease on groups  

Level 
Group 

χ2 P implant-(n=13) implant+(n=78) 

Remission  N 10 61 
0,011 0,918 % 76,9% 78,2% 

Acute  N 3 17 
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% 23,1% 21,8% 
Analysis of operations performed on patients in the comparison 

groups showed that in more than half of the patients using the 
implant (64.1%), in the early stages - when the onset of movement 
disorders (monoparesis), relatively small volume of surgery 
(discectomy and cage placement) ) and it was possible to achieve 
positive results. 

Oblique corporectomy and titanium plaque fixation were 
performed to reduce the trauma of the operation when surgery was 
performed too late, when spinal stenosis of level 3 or more was 
observed along with a disc herniation in the neck. 

Spondylolisthesis with this pathology, in order to eliminate 
instability, as well as to restore the normal physiological curvature of 
the neck (lordosis), posterior mass lateral fixation was performed in 
10.3% of cases. 

More insured discectomy, cage placement, and tinnitus 
performed in the event of vertebral instability, fusion of the placed 
cage in future vertebrae, accompanied by pain in the neck area and 
increased pain during movement, rather than upper extremity pain. 
The fixation operation was performed in 9.0% of cases. 

In addition to the narrowing of the spinal canal, corporectomy 
and tubular cage placement were performed in 1.3% of cases to 
reduce disc distance and foraminal height, decompression, and 
foraminal height restoration during disc herniation. 

Although there is a disc herniation in some cases, compression 
has been found to result from posterior jaundice hypertrophy. In this 
case, decompressive laminoectomy performed with a maximum of 2 
levels of compression was recorded in 30.8% of patients in the group 
who performed the operation without the use of implants. 

For one reason or another, decompression was performed only 
by discectomy, but the operation was not performed in 69.2% of 
cases in the same group. 

The near and far outcomes of surgery have been studied 
comparatively. When examining complications in the study groups, 
we found the following results: the complication was 7.7% after 
surgery in the non-implant group, and 2.2% in the implant group. 
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However, the positive results were 98.7% in the group where the 
implant was used, which is 6.4% more than in the group where the 
implant was not used. Given that the complication in the group 
where the implant was used was not an increase in motor deficiency, 
but an outflow of the implant, which in turn indicates a more positive 
result in the group where the implant was used. 

In order to assess the condition of patients in the near future (0-
6 months), attention was paid to motor disorders, which are more 
important. Despite the immediate postoperative pain, neurological 
deficiencies remained unchanged, with only 2.6% in the implant-
treated group (although the number of patients was higher) and 7.7% 
in the non-implant group. The positive dynamics in sensory 
disturbances was 60.3% in close results in the group where the 
implant was used. However, in the non-implant group, there was no 
change in sensory disturbances in the recent period. Motor-sensory 
disturbances remained at 69.2% in the non-implant group, while only 
6.4% in the implant group. Also, if we consider the positive 
dynamics of movement disorders, in the near postoperative period in 
the group where the implant was used, the desired result was 
achieved in 30.8% of cases, but in the group without implants this 
figure was twice lower - 15.4%. 

One of the most important nuances is the increase in 
neurological and especially motor deficits after surgery. As a result 
of our study, it was found that there was no increase in movement 
disorders in the group where the implant was used. However, in the 
non-implant group, this was a fairly high 7.7%. 

In the long postoperative period (12-18 months), the 
assessment of patients' condition was based on complete, partial 
recovery or worsening of the neurological deficit. In the group in 
which the implant was used, complete recovery was 85.9%, both for 
complete decompression and for long-term stability of the vertebrae. 
In the group where no other implants were used, complete recovery 
was not recorded in the distant results. In contrast, partial recovery 
was predominant in the non-implant group (92.3%), compared to 
9.0% in the implant-using group. Of course, this, in turn, is a clear 
indication of the expected results in the group where the implant is 
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used. Patients who did not show a change in neurological deficits in 
the long-term results accounted for 2.6% of the group in which the 
implant was used, compared with the group in which the implant was 
not used. Using our own experience, we attribute this to the fact that 
the preoperative neurological deficit is quite deep, the delay in the 
operation. Looking at the evaluation of long-term outcomes in both 
groups, the deterioration was found to be 2.6% in the implant-treated 
group and 7.7% in the non-implant group. Given that the number of 
patients in the group where the implant is used is higher, we can 
determine that long-term results are more desirable in the group 
where the implant is used. 

Recurrent and near-recurrent complaints were observed in only 
4 patients (5.1%) in the implant group. We would like to note that 
recurrent disc herniation at the same level is impossible during 
cervical disc herniation operations, as the disc is completely 
removed. 

When we examined 4 patients who underwent re-surgery, it 
was found that one of them had re-operated due to implant failure 
and the other 3 had re-operated due to new disc herniations at levels 
above and below the operated level. 

Failure to observe statistically significant results (χ2 = 0.697; p 
= 0.404) should not be considered a contraindication to implant use. 

In the next step, the near and far results of the patients we used 
with the implant were examined in terms of sex and age of the 
patients. 

In terms of gender, no statistically significant differences were 
found between the near (χ2 = 5,714; p = 0.126) and distant (χ2 = 
3,621; p = 0.305) periods. 

In terms of age, different results were found in the 
comparisons. Although the main number of patients in the 
assessment of immediate postoperative outcomes is between 56-74 
years, we can determine that in other age groups, depending on the 
form of the disorder, it is also preferred as a percentage. Although 
such a positive result in sensory disorders is predominant in the near 
future between the ages of 56-74 (30 patients, 60%), the combined 
positive dynamics of motor disorders is predominant in patients aged 
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75-90 years (3 patients, 17.6%). we see that. 
In other words, according to the results of our study, the age of 

patients is not a statistically significant criterion for the results 
obtained in the near future (χ2 = 6,542; p = 0.685). 

A comparative analysis of the results obtained in the distant 
postoperative period showed that the assessment of neurological 
deficits in the distant results showed that, in contrast to the near 
results, the achievement of positive results varied with age. Thus, in 
the long run, full recovery was 100% between the ages of 26-35 and 
36-55, 92% between the ages of 56-74, and 58.8% between the ages 
of 75-90. According to the results of our study, the age of the patients 
was a statistically significant criterion for the results obtained in the 
long run (χ2 = 20,936; p = 0.013). 

In other words, the relatively short and complete recovery of 
the neurological deficit at a relatively young age, as well as the 
implementation of surgeries in the earlier stages of the pathological 
process, allow the operations to achieve more lasting results. 

At the same time, movement disorders in the main group were 
studied in the near and long term. Depending on the type of paresis, 
patients with monoparesis were included in one group (n = 43), and 
those with paraparesis + tetraparesis + hemiparesis were included in 
another group with other movement disorders (n = 35). Analysis of 
the dynamic accuracy of movement disorders in the near future 
showed that after operations with implants in the early stages of 
movement disorders (monoparesis), only 18.6% of movement 
disorders in the near future, while operations with other movement 
disorders were observed. As a close result, postoperative movement 
disorders were quite high - 45.7% of cases (χ2 = 16.402; p = 0.001). 

 Analysis of long-term dynamic accuracy of motor disorders 
showed that in the early stages of motor disorders (monoparesis) 
after implant surgery, complete recovery in distant outcomes was 
97.7%, while in late cases, other motor disorders were observed. As a 
distant result of the operations performed at the time, a complete 
recovery after the operation was observed in 71.4% of cases (χ2 = 
12,626; p = 0.006). 
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RESULTS 

 
Although based on the analysis of the clinical results of the 

neurological status of patients with intervertebral disc herniation, the 
main symptom of this pathology is local and irradiated pain, the 
indications for surgery are motor (motor) deficits, root and wire-type 
hypoaesthesia (anesthesia). Symptoms of radiculopathy, as well as 
dysfunction of the pelvic organs are taken as a basis. 

A study of the preoperative and postoperative neurological 
status of patients who underwent surgery found that patients with 
preoperative monoparesis had better immediate and long-term 
outcomes because they operated at an earlier stage of the movement 
disorder. 

When examining the near-postoperative results in the study 
groups, it was observed that the motor-sensory disturbances 
remained in the group without implants at 69.2%, while in the group 
with implants only 6.4%. There was also a 7.7% increase in 
postoperative motor deficit in the non-implant group, but no increase 
in motor impairment in the implant group. 

In the study of long-term postoperative outcomes in the study 
groups, a maximum of 85.9% was observed in the group where the 
implant was used, although complete recovery was not recorded in 
the group where the implant was not used. Deterioration was also 
observed in the non-implant group after surgery at 7.7%, while in the 
implant group at 2.2%. 

1. When examining the long-term postoperative outcomes in 
the study groups depending on the age group, it was found that the 
results of complete recovery varied according to the age factor. Thus, 
in the long-term results, complete recovery was 100% in the 26-35 
and 36-55 age groups, while it was found to be 92% in the 56-74 age 
group and 58.8% in the 75-90 age group. 

 
PRACTICAL RECOMMENDATIONS 

 
In the case of discogenic compression of the spinal cord and 
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nerve roots in the cervical region of the spine, based on the generali-
zation of the results of surgical treatment, as well as clinical and 
morphological assessment, the following recommendations can be 
useful to neurosurgeons, neurologists and general practitioners: 
1.  Refer patients for MRI (in the absence of CT) immediately 

after the initial examination, with neurosurgical caution, when 
single and multiple focal neurological symptoms are detected, 
reflecting damage to the neck segments. 

2.  Do not take any treatment (conservative and physiotherapeutic) 
until the results of neuroimaging methods are obtained. 

3.  After careful study of the patient's neurological status at the 
time of admission to the hospital, collection of detailed anam-
nesis, comparison with the results of modern examination 
methods. 

4.  Functional radiography is recommended in patients with dis-
cogenic compression of the cervical spine and nerve roots in 
that area, when there is a suspicion of instability in the dam-
aged and adjacent segments. 

5.  Obtain the results of ECG, USM examination of the internal 
organs, chest X-ray, general and biochemical analysis of urine 
and blood, to rule out the presence of other somatic diseases. 

6.  In choosing the tactics of surgical treatment of the cervical 
spine, it is necessary to take into account the factor, form and 
extent of compression, the presence of instability and myelo is-
chemia in the relevant segment. When the latter is detected, ur-
gent surgical intervention is required to eliminate the causes of 
compression. 

7.  The choice of surgical treatment of discogenic compression of 
the cervical spine and its roots depends on the condition of the 
hernia, the presence of osteophytes, changes in the vertebrae 
and the condition of the ligament apparatus. In the absence of 
significant changes in the vertebral bodies, dikectomy of the 
vertebral bodies at one or two levels without resection is pre-
ferred. 

8.  Corporectomy is appropriate in the development of osteophytes 
and deformations of bone structures, in the presence of signifi-
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cant degenerative changes associated with hypertrophy of the 
ligaments, in the removal of spinal canal stenosis and in the 
creation of appropriate conditions for the performance of spon-
dylodesis. 

9.  In order to ensure stability in the area of the spine where the 
surgery is performed, in all cases it is necessary to perform in-
tervertebral spondylosis using additional fixation equipment. 

10.  Patients were activated the day after surgery and the recovery 
period was 1 month. 

11.  The main method of control examination of the formation of 
the ventral bone block is radiography of the cervical spine. 
Non-displacement of implanted metal structures, vertebral im-
plants, recovery period after surgery is 6-8 weeks, which is 
considered a positive sign. 
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Conditional reductions 
 

AP   - anterior posterior 
EMG   - electromyography 
CT   - computer tomography 
MRI   - magnetic resonance imaging 
CNS   - central nervous system 
PEEK  - poly ether ether ketone 
UOA   - World Association of Orthopedists 
WHO   - World Health Organization 
VAS   - visual analog scale 
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