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ABSTRACT
Cervical spondylosis is the most common progressive disease of 
the cervical spine. As a disease that directly affects the function 
and morphology of the spinal cord and nerve roots, it is of particu-
lar interest to neurologists and neurosurgeons. However, due to its 
prevalence, physicians of all specialties encounter this disease. 

 
This article summarizes the current knowledge of the patho-
mechanism, diagnostics, and treatment of cervical spondylosis. 
Keywords: cervical spondylosis; discopathy; degenerative spine 
disease; myelopathy; radiculopathy. 

INTRODUCTION 

Cervical spondylosis is the most common progressive disease 
of the cervical spine. As a disease that directly affects the func-
tion and morphology of the spinal cord and nerve roots, it is of 
particular interest to neurologists and neurosurgeons. 

PATHOGENESIS 

The primary pathological change is degeneration of individ-
ual anatomical components of the cervical spine. Spondylotic 
changes in the cervical spine are most commonly observed at 
the C5/C6 and C6/C7 levels [1, 2]. 

Secondary compression of the spinal cord or its vessels is 
responsible for the development of myelopathy. White and 
Panjabi divided the causative factors into static and dynamic. 
The static components of the pathological mechanism are a pri-
mary degenerative process that leads to a decrease in the sagit-
tal dimension of the spinal canal. These include: degeneration 
of intervertebral discs, osteophytes of vertebral bodies and 
articular processes growing into the lumen of the spinal canal, 
hypertrophy of yellow ligaments and posterior longitudinal 
ligament, and congenital spinal stenosis. Dynamic components 
are forces acting on nerve structures during movement, which 
are greater than in a healthy person. Their occurrence is associ-
ated with the appearance of primary degenerative changes [3]. 

Narrowing of the sagittal dimension of the spinal canal typi-
cally begins with dehydration of the intervertebral disc. The 
increasing loss of water, proteins, and mucopolysaccharides 
with age leads to loss of elasticity, shrinkage, and fibrosis of the 
nucleus pulposus. As a result, the biomechanical load on the 
annulus fibrosus increases, which, together with the reduction 
in the height of the nucleus pulposus, leads to its encroachment 
into the lumen of the spinal canal [4, 5, 6]. The decrease in the 

height of the intervertebral disc is more pronounced in its ante-
rior part. As a result, greater loads are transmitted through 
the anterior part of the disc, which can lead to progressive 
loss of lordotic alignment of the cervical spine [6]. The layers 
of the annulus fibrosus are thinner in the posterior portion, 
allowing the nucleus pulposus to migrate into the lumen of 
the spinal canal and form a herniation [4]. 

The strength of the endplates of adjacent vertebrae 
decreases in the central part and increases in the peripheral 
part with the progressive degeneration of the intervertebral 
disc, which leads to a change in the distribution of forces. 
The loads transmitted through the annulus fibrosus also 
increase [7], resulting in the separation of its fibers and defor-
mation of the posterior longitudinal ligament from the edge of 
the vertebral body. Bone remodeling is observed in the area 
of the dorsal parts of the endplates, leading to the formation 
of osteophytes that narrow the width of the spinal canal [8]. 
The load on the intervertebral joints increases as a result of 
lowering the height of the intervertebral disc, resulting in the 
hypertrophy of the articular surfaces and the formation of 
osteophytes, which can narrow the foramina [4]. 

Secondary, dynamic components of the pathophysiology 
of cervical spondylosis are associated with narrowing of the 
spinal canal during motion [3, 9]. Flexion can compress the 
spinal cord through osteophytes located at the edges of the 
pedicles;  this mechanism is more pronounced in patients with 
cervical kyphosis [4, 10, 11]. Extension may be associated with 
dorsal cord compression by hypertrophied yellow bands [4, 8, 
10, 12]. Dynamic narrowing of the spinal canal is twice as com-
mon in extension as in flexion [13]. Smaller changes have also 
been shown to occur during lateral flexion and rotation [12]. 
Even the presence of primary lesions can lead to subluxations 
resulting in cord compression [3, 4]. 

Reduced mobility of the cervical spine in patients with 
advanced degenerative changes has been demonstrated [14]. 
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direct compression of the C1, C2, and C3 roots that form the 
occipital nerves and subsequent irritation of the trigeminal 
nerves through connections between them [25, 26]. On the other 
hand, anterior cervical discectomy with fusion treatment for 
lower levels of the cervical spine has been shown to be effec-
tive for cervical headache [27, 28, 29]. Other hypotheses point 
to irritation of the dura and spinal cord as another cause of 
cervical headache [28, 30]. 

RADIOLOGICAL IMAGING 

Classic radiological methods include X-rays and myelography. 
Nowadays, computed tomography (CT) and magnetic reso-
nance imaging (MRI) are used. 

Analysis of radiographs (Fig. 1) may reveal a reduction in the 
height of the intervertebral spaces, osteophytosis of the spi-
nal canal and intervertebral foramina, disturbance of sagittal 
balance, subluxation, and compression due to hypertrophied 
articular surfaces. Functional radiographs can be helpful in 
identifying instability [4, 15, 31]. 

FIGURE   1. Lateral X-ray of the cervical spine with advanced spondylosis

Computed tomography (Fig. 2) remains useful for assess-
ing intervertebral foramina, spinal canal width, and the size 
and shape of intervertebral joints. This imaging modality is 
not useful for assessing the neural structures of the spinal 
canal [4, 31]. 

CLINICAL SYMPTOMS 

Most cases of degenerative spine disease are asymptomatic. 
Symptoms are most often associated with compression of the 
neural structures of the spinal canal. They typically include 
neck pain, radiculopathy, myelopathy, vertebrobasilar circu-
lation disorders, and cervical headaches. 

Neck pain typically occurs without the presence of a pre-
cipitating factor. The most common cause is discopathy and its 
sequelae, less commonly degenerative changes in the interver-
tebral joints [15]. Neck pain as an isolated symptom is associ-
ated with changes in structures innervated by the meningeal 
branch of the spinal nerve, i.e., nucleus pulposus, interverte-
bral joints, posterior longitudinal ligament, dura mater, and 
vertebral periosteum [16]. 

Radiculopathy is a symptom with acute, subacute, and 
chronic form. It is caused by direct compression of the nerve 
root. The most common cause of radiculopathy in patients 
under 55 years of age is herniated nucleus pulposus. Above 
this age, osteophytes forming stenosis of the spinal canal or 
intervertebral foramina remain the main mechanism [17]. 
Radiculopathy may be unilateral or bilateral, symmetrical or 
asymmetrical. Motor changes (muscle weakness, atrophy) occur 
in a higher percentage of patients with soft nucleus herniation. 
In patients with hard disc degeneration, the sensory compo-
nent of radiculopathy dominates (paresthesia, hypoesthesia, 
hyperesthesia, hyperalgesia) and the occurrence of motor 
changes is associated with the chronicity of the disease [16]. 

Myelopathy may progress rapidly or remain stationary with 
relatively few symptoms. It most commonly affects patients 
over 50 years of age and is more common in men [4, 5, 17, 18]. It is 
caused by the static and dynamic factors described previously 
in the mechanism of direct compression of the spinal cord or 
its vessels [4, 3, 9]. The main symptom of cervical myelopathy 
is the insidious development of central and peripheral motor 
neuron deficits below and above the injury, respectively [16]. 
Damage to the central motor neuron is manifested by gait dis-
turbances due to spastic paresis of the lower limbs, often with 
its characteristic hyperreflexia and pathological symptoms (e.g., 
Babiński sign, clonuses) [5, 9, 18]. Progressive myelopathy is 
accompanied by deep sensory abnormalities, indicating dam-
age to the dorsal columns of the spinal cord [16, 19]. In severe 
cases, central motor neuron dysfunction may also occur in 
the upper limbs. Symptoms of peripheral motor neuron injury 
in the upper extremities are similar to those of radiculopa-
thy [16]. Fasciculations in the distal parts of the upper limbs 
and sphincter dysfunction are observed relatively late [4, 18]. 

Vertebrobasilar circulation disorders develop due 
to dynamic flow disturbances in the vertebral artery passing 
through the foramina of the C6-C1 transverse processes. The 
main symptom is vertigo. Osteophytes formed in the degen-
erative process directly compress the vessel during head tor-
sion [20, 21, 22, 23, 24]. 

Cervical headache is most commonly located in the occipi-
tal region, but its extension to the front of the head is known. 
Its etiology remains unclear. The original theory suggested 
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FIGURE   2. Sagittal computed tomography of the cervical spine in advanced 
spondylosis

Magnetic resonance imaging remains the main reference 
test (Fig. 3) which allows assessment of spinal cord morphol-
ogy, intervertebral discs, ligaments, and spinal canal width [4, 
15, 19, 31]. In patients with myelopathy, changes in the spinal 
cord signal on T2-weighted images are observed, correspond-
ing to edema, inflammation, ischemia, myelomalacia, or glio-
sis [19]. Only in the case of detailed assessment of bone struc-
ture, CT is dominant [15]. 

FIGURE   3. Sagittal T2-weighted magnetic resonance imaging image showing 
advanced C5/C6 discopathy 

NATURAL HISTORY AND TREATMENT OPTIONS 

The natural history of cervical degenerative radiculopathy 
is mild. Herniated nucleus pulposus often resolves sponta-
neously [32, 33, 34]. Degenerative cervical myelopathy may 
progress rapidly or remain stationary with relatively mild 
symptoms [4, 5, 17, 18]. 

Treatment options for neck pain and cervical radiculopathy 
include conservative management, physical therapy, and sur-
gery. The only randomized clinical trial comparing the use of 
a cervical collar, physiotherapy, and surgery for the treatment 
of cervical radiculopathy showed the superiority of surgery 
for pain relief at 4 months. At 16 months, there were no dif-
ferences between the 3 methods in pain, muscle strength, and 
sensory disturbances [35, 36]. In an older randomized trial, 
there were no differences in the reduction of radiculopathy 
symptoms between various conservative methods and pla-
cebo. Pain relief was demonstrated in 75% of patients during 
a 4-week observation period [37]. 

Conservative treatment typically begins with lifestyle modi-
fication, including avoidance of triggers. Pharmacotherapy 
usually involves the use of non-steroidal anti-inflammatory 
drugs [38, 39]. There is no proven association between the use 
of glucocorticoids and pain relief [40]. The benefits associated 
with the use of the cervical collar are at least controversial [35, 
36, 41, 42]. Long-term use leads to atrophy of the paravertebral 
muscles [29, 41, 43]. 

Kinesitherapy has been shown to be effective in relieving 
local and radicular symptoms, but its effectiveness in radicu-
lopathy is not fully established [35, 44, 45, 46]. Some reports 
suggest that manual therapy may be effective for short-term 
pain relief. However, in the absence of sufficient confirmation 
and the risk of serious complications, it is not recommended 
for use in patients with cervical spondylosis [47, 48, 49, 50]. 

Selective cervical root blocks have recently been recognized 
as a therapeutic and diagnostic tool, but their effectiveness is 
not fully proven [33, 51, 52]. 

Biological therapy in cervical degenerative spine diseases 
should not be applied through minimally invasive techniques 
due to anatomical conditions. Research focuses on the analysis 
of the effect of stem cells administered during anterior sur-
gery on bone union and adjacent segment degeneration. The 
obtained results are inconsistent, and so far the positive effect 
of biological therapy in the treatment of cervical spondylosis 
has not been proven [53, 54, 55]. 

Among patients with radiculopathy, those with neurologi-
cal deficits and prolonged or intolerable pain are eligible for 
surgical treatment [2, 8, 9, 38, 42, 43, 56]. Myelopathy is a man-
datory indication. Surgery is also recommended for patients 
with cervical stenosis that threatens to damage the spinal 
cord [3, 5, 9, 19, 42, 56]. The effectiveness of the procedures has 
been confirmed in patients with vertebrobasilar circulation 
disorders and cervical headaches [22, 27, 28, 29].

Clinical practice guidelines approved by the Polish Society 
of Spinal Surgery include, among others, the following recom-
mendations. Cervical spondylosis with radiculopathy with 
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concomitant signs of irritation or deficits may be treated surgi-
cally. Patients treated surgically should be symptomatic, with 
correlation between radiological imaging and clinical presen-
tation. Considering the favorable natural history of the disease, 
the advantage of surgical treatment over conservative treat-
ment is caused by faster recovery from pain. In cases of pain 
with radiculopathy, surgical treatment should be proposed 
after 6 weeks of ineffective conservative treatment. Patients 
in remission should not be treated surgically [57]. 

The main goal of surgical treatment of degenerative diseases 
is to decompress the neural structures of the spinal canal. Types 
of treatment can be divided into decompression, stabilization, 
and combination of both techniques. In practice, the division 
into anterior and posterior approaches is used. The type of 
degenerative pathology determines the choice of approach [58]. 
Anterior approaches are used for anterior cervical discectomy 
with fusion, artificial disc replacement, and corpectomy. They 
are most often used to treat radiculopathy and myelopathy 
caused by anterior compression of nerve structures. Poste-
rior approach allows to perform laminectomy, laminoplasty, 
skip-split laminectomy, laminectomy with stabilization, and 
laminoforaminotomy. In addition, these methods are used 
to treat pathologies compressing dorsal nerve structures and 
myelopathy caused by multilevel and multidirectional degen-
erative changes [5, 9, 38, 42, 43, 56, 58, 59]. 

The most recent research, based on long-term follow-up of 
patients after anterior cervical discectomy with fusion, dem-
onstrates greater than 90% efficacy in reducing neck and 
upper extremity pain and approx. 80% improvement in mus-
cle strength and superficial sensation [56, 60, 61].

There are relatively few studies evaluating the cost-effec-
tiveness of surgical treatment of degenerative spine disease 
compared with conservative management. Most of these are 
for lumbar spondylosis and show a neutral or positive eco-
nomic effect of surgery [62, 63]. Studies evaluating cervical 
spine surgery indicate a high cost-effectiveness of treatment 
of cervical myelopathy compared with persistence of symp-
toms [64, 65]. In addition, anterior cervical discectomy with 
fusion is expected to be more cost-effective than artificial disc 
replacement [66].
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