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Abstract: Patients with middle-aged and older patients typically experience occasional neck discomfort
due to cervical spondylosis, which is caused by degenerative disc degeneration. Medication, activity
modification, neck immobilization, and isometric exercises are usually effective in alleviating this pain.
Rarely, people with congenital spinal stenosis experience neurologic symptoms. Magnetic resonance
imaging is the recommended initial diagnostic examination for these patients. To rule out other neurologic
illnesses, consulting a neurologist is indicated as involvement of neurologic structures on imaging
examinations may be asymptomatic. Conservative treatment for spondylotic radiculopathy typically yields
such good outcomes that surgery is not considered until pain is excruciating or there is a growing neurologic
loss. A wide term for developmental degenerative disc degeneration that can also disturb the cervical
vertebrae, facet and another joint that support them is cervical spondylosis. Many asymptomatic adults
often have evidence of spondylitis alteration. Thinning of the intervertebral foramina results in
radiculopathy. Compression of spinal cord brought on by spinal canal narrowing can eventually lead to
cervical spondylosis myelopathy. The major clinical symptoms of neck pain, radiculopathy, and
myelopathy are described in this review article along with an analysis of the most recent research on cervical

spondylosis.
Keywords : Posterior Longitudinal Ligament (PLL), Cervical Spondylosis (CS).
Introduction

The growth-related disc degradation that affect the vertebrae, facet joints, and other joints as well as the

soft tissue supports that support them is referred to as cervical spondylosis. Increased mechanical stresses
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through the cervical spinal column as a result of chronic disc deterioration lead to the formation of

osteophytes and secondary degenerative changes in the surrounding structures, including the ligamentum
flavum, the PLL, and the facet joints. The three clinical symptoms that accompany cervical spondylosis are
therefore caused by these degenerative alterations and the nerve impingement they cause. Neck discomfort,
brachial radiculopathy, and cervical myelopathy are the three clinical syndromes or modes of presentation
that are typically used to classify cervical spondylosis. Individuals may present with more than one of the
three syndromes. Many asymptomatic adults often have indications of spondylotic change [1], with 25%
of adults under 40, 50% of adults over 40, and 85% of adults over 60 exhibiting some degree of disc
degeneration [2, 3]. Significant degenerative alterations at one or more levels were found in 70% of women
and 95% of men in another investigation of asymptomatic persons between the ages of 65 and 60. [4] The
most prevalent locations for degeneration evidence are C5-6, C6-7, and C4-5 [3]. Surgical surgery is
normally suggested for patients with severe intractable pain, progressing disease, and concomitant

weakening and neurological impairments. Treatment for mild to moderate disease is usually conservative.

History

There are several ways that cervical spondylosis might manifest itself. In addition to being frequently
asymptomatic, it can also result in neck pain, regional pain, and, in cases where the spinal cord is involved,
neurologic abnormalities affecting the sphincters, torso, or extremities [5].
Patients often present between the ages of 40 and 60, with men affected at a ratio of 3:1 more often than
women.

Spinal canal and intervertebral foramina narrowing is caused by a combination of factors including disc
degeneration and bulging, osteophyte and spur formation, ligamentous hypertrophy, vertebral subluxation,
decreased disc height, and facet joint arthropathy. The constriction of the intervertebral foram-ina causes
radiculopathy. Spinal cord compression brought on by spinal canal narrowing can eventually lead to
cervical spondylosis myelopathy.

A congenitally narrow spinal canal, participation in sports like rugby, soccer, and horseback riding,
exposure to severe trauma, and cervical muscle dystrophy—a condition that affects the cervical muscles—
all have a role in the disease process' acceleration [6-11]. For people suffering with cervical spondylosis,
the course of the disease and the final prognosis are exceedingly unpredictable. A longitudinal follow-up
of 120 patients with cervical spondylosis myelopathy with a mean age of 53 years was conducted by Clarke
and Robinson in 1956. They found that 20% of cases had a continuous progression of symptoms, 5% had
a quick onset of symptoms followed by a prolonged respite in illness progression, and 75% of cases had an
episodic deterioration of symptoms [12]. Lees and Turner (1963) once again emphasized the unexpected
nature of cervical spondylosis myelopathy by longitudinally following 44 individuals from 3 to 40 years of

age. They discovered that "exacerbations can occur at long or shorter intervals for many years" and that
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"long periods of non-progressive disability are the rule and a progressively deteriorating course is

exceptional™ [13].

Based on these and other Roberts examined 24 patients and discovered that significant symptoms and a
protracted course were indicative of a poor prognosis after surgical intervention [14]. Nurick discovered
that adult patients were more likely to undergo disease decline in his research of 37 individuals, which
included an early phase of deterioration followed by a lengthier non-progressive phase that lasted for several
years [8]. Two thirds of patients recovered, 38% persisted stable, and 26% worsened, according to Epstein’'s
findings [15]. There was no difference between the two groups in three of the same RCTs of conservative
and surgical treatment by Kadanka over three years, Bedarnik over two years, and Kadanka over two years
[16-18]. According to studies, many patients experience a relatively benign form of the disease, and the
progression of cervical spondylosis to cervical spondylosis myelopathy appears to be highly variable and
unpredictable. However, a significant portion of patients who present with neurological complications and

are susceptible to a decline in their neurologic status concluded time [19].

Clinical Syndromes

Neck Pain: The most typical condition observed in clinical arena is axial neck discomfort [20]. Axial neck
pain is mostly caused by bad posture, muscle exhaustion, and ergonomics related problem, which are the
results of muscular and ligamentous causes [21]. Axial neck and shoulder discomfort frequently has no
corresponding neurological deficiency, which makes treatment more challenging. The aetiology of the
condition is also poorly known. Numerous theories have been proposed, but it has been challenging to
measure each one's relative importance. Chemical investigation of the trapezius muscle from symptomatic
individuals with fibromyalgic in one research neck pain revealed low levels of high-energy phosphates,
adenosine triphosphate, and adenosine a rise in adenosine monophosphate and creatine levels, as well as
diphosphate and phosphoryl creatine [22]. Based on those findings, they deduced that the patients' main
source of discomfort was their muscles [22]. When comparing the symptomatic side of patients with chronic
trapezius myalgia to both the asymptomatic side and asymptomatic controls, Larsson et al. found that the
symptomatic side of the patients had higher intramuscular tension and reduced muscle blood flow [23]. It
has been demonstrated that certain other factors, such as a prior neck injury, are a separate and independent
risk factor for developing neck discomfort. [24. Cervical disc degeneration and facet joint arthropathy may
potentially be factors in symptomatic neck pain. It has been shown that nociceptive nerve terminals and
nerve fibers exist in the synovium of facet joints as well as in the peripheral regions of the intervertebral
disc [25-27]. Evidence supporting their involvement in the aetiology of neck pain has also been aided by
facet joint injection and discography [28, 29]. In addition to headaches, one-third of patients with cervical
and neck pain from degenerative CS also have pain in shoulder, which can be one-sided or two-sided [30].

In addition, a lot of these individuals also have hand, forearm, and arm pain. [21].
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Cervical Chronic Sub-occipital Pain: Pain can occur in the neck, occiput, or back side of the ear and be

a sign of atlantoaxial and occipitoatlantal collapse, is another characteristic of this illness [30]. Limited
head rotation to one side may indicate ipsilateral atlantoaxial joint involvement.

Radiculopathy [33]. Radicular symptomsare occur due to firmness of intervertebral .Because of spondylosis
of C5-C6 or C6-C7, the sixth and seventh nerve roots are most frequently affected in cervical radiculopathy.
Arm discomfort, neck pain, paraesthesia, reflex deficiencies, motor deficits, scapular pain, anterior chest
pain, and, in rare cases, pain in left-sided chest and upper limb can all be present in patients [31, 32]. The
Spurling maneuver, which involves extending or rotating the head laterally to the side of the pain, typically
exacerbates the symptoms of cervical radiculopathy [21]. Davidson et al. showed that the shoulder
abduction sign, which entails raising the arm overhead, can provide relief from cervical mono
radiculopathies brought on by extradural compressive illness.

Swollen or inflamed nerve root. Cornefjord et al. demonstrated an elevated concentration of substance P, a
neurogenic chemical mediator of pain, in the nerve root and dorsal root ganglia after one and four weeks in
an animal model of chronic nerve root compression [34]. Additionally, Cooper et al. showed that long-term
oedema and fibrosis in the nerve brought on by compression might also make the nerve root more sensitive
to pain [35]. Additionally, it's been suggested that pain results from a decrease in blood flow to the sensory
nerve cell bodies caused by mechanical distortion of the dorsal root ganglia, which happens with a herniated
disc. [36]. Axonal flow is altered by compression, which modifies neurotransmitter metabolism in the axons
and may lead to a reduction in nerve function [37]. A local inflammatory reaction is also triggered by a
prolapsed nucleus pulposus.

It causes the release of many inflammatory mediators, including TNF-a, leading to an increase in pain. [38].

Cervical Myelopathy: Nontraumatic paraparesis and quadriparesis are most commonly caused by cervical
myelopathy resulting from spondylosis. It usually starts slowly and manifests as clumsiness or a decrease
in hand fine motor abilities [20]. Families usually notice their patients' growing unnatural walk or trouble
maintaining their balance, as well as their complaints of urgency, hesitancy, and frequency of urination—
but rarely incontinence [21]. In addition to neck stiffness, patients may report having a stabbing sensation
along the preaxial or postaxial border of their arms [39]. Lhermitte's sign, so named because it frequently
causes electric shock-like sensations in the extremities, is caused by the extension and flexion of the neck
[20]. Hoffman's sign corresponds to CSM in a more precise way.

The thumb and index finger will reflexively contract when the volar or dorsal surfaces of the middle finger
are flipped, eliciting this indication. A dynamic Hoffman's sign, in particular, might draw attention to the
reflex [40]. This is accomplished by doing the test in various flexion and extension angles. A positive
Hoffman's sign is highly correlated with cervical disease, according to Sung et al. [41]. In addition, patients
exhibit extensor plantar responses, motor weakness, sensory loss, and spasticity with heightened reflexes

below the level of cord compression [20]. Some patients experience a condition known as "myelopathy
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hand,” which is a collection of hand pathologies that include loss of dexterity, intrinsic muscle wasting,

diffuse numbness, ulnar and flexor drift of the ulnar two digits when attempting to keep the fingers extended
and adducted, and difficulty making and releasing fists [21]. It is believed that the main causative
component of myelopathy is mechanical compression of the spinal cord. The antero-posterior diameter of
the subaxial spine in an adult in normal condition is 17 to 18 mm. It is believed that individuals with a
diameter of less than 13 mm have developmental stenosis and Congenital narrow vertebral canals have
been linked to the development of cervical spondylosis myelopathy (CSM), according to a large body of
research [42]. A relatively simple measurement, the Torg-Pavlov ratio is obtained from cervical spine
lateral radiographs. It is computed by dividing the diameter of the vertebral body at that level by the width
of the spinal canal at that level, which is measured from the midpoint of the posterior surface of the vertebral
body to the nearest point in the junction of the lamina and spinous process. In a study conducted by Yue et
al., the Torg-Pavlov ratio was measured in 1130 persons. The results indicated that patients with cervical
spondylotic myelopathy had a considerably lower ratio than a non-spondylotic, non-myelopathic control
group, regardless of age or gender.

A cross-sectional size smaller than 60 mm2 and a banana-shaped cord are two additional characteristics
that contribute to the development of myelopathy. Anteroposterior cord compression ratio of less than 40%
is a significant contributing factor to the development of neurologic impairment. and this points to a serious
flattening of the spinal cord and a poorer prognosis [43]. By compressing the spinal cord, normal neck
movements can alter the size of the spinal canal and contribute to the development of myelopathy . It has
been demonstrated that in extension, the cervical spinal canal's volume and its anteroposterior diameter
decrease. Additionally, it has been demonstrated that the spinal cord shortens and thickens with cervical

spine flexion and stretches with extension [41].
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Fig 1 : Showing frequency of symptoms in Cervical Spondylosis
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The cord is thereafter exposed to increased compressive stresses from the ligamentum flavum or the lamina
as a result of this thickening in extension. Another crucial factor to take into account for people with CSM
is instability. Severe disc degeneration is Patients with middle-aged and older patients typically experience
occasional neck discomfort due to cervical spondylosis, which is caused by degenerative disc degeneration.
Medication, activity modification, neck immobilization, and isometric exercises are usually effective in
alleviating this pain. Rarely, people with congenital spinal stenosis experience neurologic symptoms.
Magnetic resonance imaging is the recommended initial diagnostic examination for these patients. To rule
out other neurologic illnesses, consulting a neurologist is indicated as involvement of neurologic structures
on imaging examinations may be asymptomatic. Conservative treatment for spondylotic radiculopathy
typically yields such good outcomes that surgery is not considered until pain is excruciating or there is a
growing neurologic loss.

compared by some authors to "autofusion™ as a procedure that compensates for segmental unsteadiness.
Due to the accompanying instability, Wang et al. suggest expanding laminoplasty or multiple vertebral
decompression and disc fusion as a surgical treatment for CSM with significant disc collapse [44]. The
quality of life of patients with cervical spondylotic myelopathy has also been demonstrated to be impacted,;

due to their limited mobility, most of the patients experience increased anxiety or depression [45].

Conclusion

Age 40 is the average onset age of cervical spondylosis, with a male predominance. The results of
radiography and clinical assessment agree with one another. Maximum prevalence was seen in the group
of 40-49 years old, when men dominated. Based on existing literature, the majority of patients experienced
motor weakness, sensory numbness, and neck pain. In 60% of the patients, Spurling's sign and L hermitt's
sign were positive, correspondingly. Of those, 43% had grade Il cervical spondylosis. The radiological and

clinical results were in agreement.
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