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Abstract  

Cervical spondylosis is a degenerative disorder of the cervical spine affecting intervertebral discs, facet joints, and ligaments. It is commonly 
seen in individuals over 50 years old and presents with neck pain, stiffness, and potential neurological symptoms. The condition 
significantly impacts quality of life and contributes to increased healthcare costs and disability rates.This review explores innovative 
physical therapy techniques for managing cervical spondylosis, aiming to enhance symptom relief and functional recovery.A systematic 
review of recent literature was conducted to identify non-invasive, evidence-based physical therapy interventions. The review included 
randomized controlled trials, cohort studies, and meta-analyses published in peer-reviewed journals. The primary focus was on 
therapeutic exercises, manual therapy, neuromuscular re-education, and technology-assisted rehabilitation methods.Innovative techniques 
such as cervical proprioceptive training, deep tissue mobilization, and neuromuscular electrical stimulation demonstrated significant 
improvements in pain reduction and functional mobility. Studies also highlighted the benefits of virtual reality-based rehabilitation and 
biomechanical feedback interventions in enhancing patient adherence and outcomes. Traditional methods, including cervical traction and 
postural correction exercises, remained effective but showed greater efficacy when combined with newer therapeutic approaches.Physical 
therapy plays a crucial role in managing cervical spondylosis. Combining traditional methods with innovative techniques leads to better 
pain control, improved mobility, and enhanced patient engagement. The integration of technology-based rehabilitation strategies may 
further optimize treatment outcomes. Future research should focus on long-term efficacy and cost-effectiveness of these approaches. 

Keywords: Cervical Spondylosis, Physical Therapy, Rehabilitation, Neuromuscular Re-Education, Proprioceptive Training, 
Virtual Reality Therapy. 

 

Introduction 

Cervical spondylosis is a degenerative condition characterized by progressive changes in the cervical spine, 
affecting structures such as intervertebral discs, facet joints, Luschka joints, ligamenta flava, and laminae. It 
is primarily an age-related process, with a high prevalence among individuals over the age of  50 [1]. The 
condition often manifests as neck pain and stiffness, which are its most common symptoms. In cases where 
neural structures are compressed, patients may also experience radicular symptoms, such as pain, numbness, 
or weakness radiating into the arms [2]. Neck pain, a hallmark of  cervical spondylosis, is a widespread 
musculoskeletal complaint, second only to low back pain in terms of  frequency. Its impact extends beyond 
physical discomfort, contributing significantly to disability, reduced quality of  life, and increased healthcare 
costs. The burden of  cervical spondylosis is substantial, both for individuals and healthcare systems. It is 
associated with prolonged disability, frequent medical consultations, and significant economic costs due to 
lost productivity and treatment expenses [3]. Given its high prevalence and associated morbidity, early 
recognition and effective management of  cervical spondylosis are critical. Healthcare providers must be 
adept at identifying symptomatic cases and implementing evidence-based, cost-effective interventions to 
alleviate symptoms and improve patient outcomes. This approach not only addresses the immediate needs 
of  patients but also reduces the long-term societal and economic burden of  the condition. As the global 
population ages, the prevalence of  cervical spondylosis is expected to rise, underscoring the importance of  
timely diagnosis and appropriate management strategies in clinical practice. 

                                                   
1 Ksa, Ministry of Health 
2 Ksa, Ministry of Health. 
3 Ksa, Ministry of Health. 
4 Ksa, Ministry of Health, Riyadh. 
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Figure 1: Cervical Spondylosis. 

Etiology 

The primary etiology of  cervical spondylosis is age-related degeneration of  the intervertebral discs and 
other cervical spinal elements. Over time, degenerative changes occur in surrounding structures, such as 
the uncovertebral joints, facet joints, posterior longitudinal ligament (PLL), and ligamentum flavum. These 
changes collectively contribute to the narrowing of  the spinal canal and intervertebral foramina, leading to 
potential compression of  the spinal cord, spinal vasculature, and nerve roots. This compression manifests 
clinically as one of  three syndromes: axial neck pain, cervical myelopathy, or cervical radiculopathy [4][5]. 
While aging is the most significant risk factor, certain conditions and activities can accelerate the 
degenerative process, resulting in early-onset cervical spondylosis. Exposure to significant spinal trauma, a 
congenitally narrow vertebral canal, and dystonic cerebral palsy affecting cervical musculature are notable 
contributors. Additionally, participation in specific athletic activities that place repetitive stress on the 
cervical spine, such as rugby, soccer, and horse riding, has been linked to an increased risk of  developing 
cervical spondylosis at a younger age [4][5]. These factors highlight the multifactorial nature of  the 
condition, where both intrinsic and extrinsic elements play a role in its progression and severity. 
Understanding these contributing factors is essential for identifying at-risk individuals and implementing 
preventive measures or early interventions. 

Epidemiology 

Cervical spondylosis is a common condition, particularly among older adults, though a significant 
proportion of  individuals with radiographic evidence of  degenerative changes remain asymptomatic. 
Studies indicate that approximately 25% of  individuals under the age of  40, 50% of  those over 40, and 
85% of  individuals aged 60 and above exhibit some degree of  cervical spine degeneration on imaging. The 
most frequently affected spinal levels are C6-C7, followed by C5-C6. When symptomatic, cervical 
spondylosis most often presents as neck pain, which is a highly prevalent complaint in the general 
population. The point prevalence of  neck pain ranges from 0.4% to 41.5%, while the 1-year incidence 
varies between 4.8% and 79.5%. Furthermore, the lifetime prevalence of  neck pain can reach as high as 
86.8%, underscoring its widespread impact [3][4][6]. Neck pain, often associated with cervical spondylosis, 
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contributes significantly to global disability. According to the Global Burden of  Disease 2015, neck pain 
and low back pain are the leading causes of  years lived with disability (YLD) and rank as the fourth leading 
cause of  disability-adjusted life years (DALYs). This highlights the substantial burden cervical spondylosis 
places on individuals and healthcare systems worldwide. The condition not only affects quality of  life but 
also imposes considerable economic costs due to healthcare utilization and lost productivity. As the global 
population continues to age, the prevalence of  cervical spondylosis and its associated complications are 
expected to rise, emphasizing the need for effective prevention and management strategies to mitigate its 
impact [3][4][6]. 

 

Figure 2: Cervical Spondylosis 

Pathophysiology 

The pathophysiology of  cervical spondylosis involves a progressive degenerative cascade that induces 
biomechanical alterations in the cervical spine, ultimately leading to compression of  neural and vascular 
structures. The process begins with biochemical changes in the intervertebral disc, characterized by an 
increased keratin-chondroitin ratio, which disrupts the proteoglycan matrix. This disruption results in the 
loss of  water, protein, and mucopolysaccharides, leading to disc desiccation. As the nucleus pulposus loses 
its elasticity, it becomes more fibrous and shrinks, impairing its ability to bear weight effectively. This 
degeneration causes the nucleus to herniate through the annulus fibrosus, contributing to disc height 
reduction, ligamentous laxity, and spinal buckling, which further compresses cervical structures [7][8]. As 
disc desiccation progresses, the annular fibers become mechanically compromised under compressive loads, 
altering the load distribution across the cervical spine. This leads to a reversal of  the normal cervical 
lordosis, resulting in kyphosis. The progression of  kyphosis causes annular and Sharpey’s fibers to detach 
from the vertebral body edges, prompting reactive bone formation. Osteophytes, or bone spurs, develop 
along the ventral or dorsal margins of  the cervical spine and may protrude into the spinal canal or 
intervertebral foramina. Additionally, the imbalance in spinal load distribution increases axial stress on the 
uncovertebral and facet joints, causing joint hypertrophy and accelerating osteophyte formation. These 
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degenerative changes collectively result in the loss of  cervical lordosis, restricted spinal movement, and a 
reduction in spinal canal diameter, further exacerbating neural and vascular compression [7][8]. 

Histopathology 

Disc herniation often serves as an early precursor to the development of  cervical spondylosis. Although 
both herniated and spondylotic discs undergo similar degenerative processes, such as macrophage 
infiltration and the upregulation of  growth factors and cytokines, there are distinct immunobiological 
differences between the two conditions. A 2008 study by Kokubo et al. analyzed 500 cervical intervertebral 
discs excised from 198 patients with disc herniation and 166 patients with spondylosis. The en bloc samples 
were subjected to histological analysis and immunohistochemical staining, revealing that chondrocytes from 
both groups exhibited abundant CD68-positive macrophages, tumor necrosis factor-alpha (TNF-α), matrix 
metalloproteinase (MMP)-3, basic fibroblast growth factor (bFGF), and vascular endothelial growth factor 
(VEGF). However, herniated discs displayed more pronounced inflammatory reactions, characterized by 
extensive CD68-positive macrophage infiltration into the outer layer of  the annulus fibrosus. In contrast, 
spondylotic discs were distinguished by thicker bony endplates and a more diffuse expression of  TNF-α 
and MMP-3 within the inner layer of  the annulus fibrosus [7][8]. These findings highlight the unique 
pathological mechanisms underlying each condition. While herniated discs are marked by acute 
inflammatory responses, spondylotic discs exhibit chronic degenerative changes, including endplate 
thickening and widespread cytokine expression. These differences in histopathology underscore the 
progressive nature of  cervical spondylosis and its distinct inflammatory and structural alterations compared 
to disc herniation. Understanding these mechanisms is crucial for developing targeted therapeutic strategies 
to address the specific pathological features of  each condition [7][8]. 

History and Physical 

A thorough patient history is essential in evaluating cervical spondylosis and should focus on the timeline 
of  symptoms, the nature and radiation of  pain, aggravating factors, and any inciting events. Symptomatic 
cervical spondylosis typically manifests as one or more of  three primary clinical syndromes: axial neck pain, 
cervical radiculopathy, or cervical myelopathy. Each syndrome presents with distinct characteristics that aid 
in diagnosis and management. 

Axial Neck Pain 

Patients with axial neck pain commonly report stiffness and discomfort localized to the cervical spine, 
which is often most severe in the upright position and alleviated with bed rest due to reduced load on the 
neck. Pain is typically exacerbated by neck movements, particularly hyperextension and side-bending. In 
cases of  upper cervical spine involvement, pain may radiate to the back of  the ear or occiput, while lower 
cervical spine disease may cause pain to radiate to the superior trapezius or periscapular muscles. 
Occasionally, patients may present with atypical symptoms, such as jaw or chest pain, mimicking cervical 
angina, which can complicate the clinical picture [7][8]. 

Cervical Radiculopathy 

Cervical radiculopathy is characterized by radicular symptoms that follow a myotomal distribution, 
corresponding to the affected nerve root(s). Patients may experience unilateral or bilateral neck pain, arm 
pain, scapular pain, paresthesia, and weakness in the arm or hand. The pain is often aggravated by head tilt 
or hyperextension toward the affected side, as these movements further compress the nerve root. This 
syndrome is typically associated with nerve root impingement due to disc herniation or osteophyte 
formation [7][8]. 

Cervical Myelopathy 

Cervical myelopathy often has an insidious onset and may present with or without neck pain, which is 
frequently absent in the early stages. Initial symptoms often include hand weakness and clumsiness, leading 
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to difficulties with fine motor tasks such as buttoning a shirt, tying shoelaces, or picking up small objects. 
Patients may also report gait instability and unexplained falls, reflecting spinal cord dysfunction. Urinary 
symptoms, such as incontinence, are rare and typically occur late in the disease progression, indicating 
advanced myelopathy. Early recognition of  these symptoms is critical, as cervical myelopathy can lead to 
significant neurological deficits if  left untreated [7][8]. In summary, a detailed history and physical 
examination are vital for distinguishing between the clinical syndromes associated with cervical spondylosis. 
Understanding the specific presentation of  axial neck pain, radiculopathy, and myelopathy enables 
healthcare providers to tailor diagnostic and therapeutic approaches effectively, improving patient 
outcomes. 

On the initial presentation, patients with cervical spondylosis may exhibit immobility and stiffness in the 
head and neck region due to exacerbated axial neck pain during cervical spine movement. Palpation often 
reveals tender “trigger” points within the superior trapezius, cervical paraspinal, and periscapular muscles, 
which are common findings in this condition. A comprehensive physical examination is crucial to identify 
specific signs and symptoms associated with cervical spondylosis and its clinical syndromes, such as 
radiculopathy or myelopathy. For cervical radiculopathy, the Spurling test is a valuable diagnostic tool. This 
test involves extending the head and rotating it ipsilaterally to the affected side; radiating pain down the 
upper limb is considered a positive result. A 2011 study by Shabat et al. demonstrated that the Spurling test 
has a sensitivity of  95% and specificity of  94% for diagnosing nerve root pathology, as confirmed by 
cervical spine CT or MRI in 257 patients [9]. In some cases, manual neck distraction may relieve radicular 
pain, further supporting the diagnosis. In cases of  suspected cervical spondylotic myelopathy (CSM), the 
Lhermitte’s sign is a notable finding. This sign is characterized by electric shock-like sensations radiating 
down the spine and into the extremities during cervical flexion. A more specific indicator of  CSM is 
Hoffman’s sign, which is elicited by flicking the distal phalanx of  the middle finger and observing reflexive 
flexion of  the thumb and/or index finger. These signs are critical for identifying spinal cord involvement. 

A thorough physical examination should include an assessment of  bilateral extremities for muscle strength, 
sensation, and deep tendon reflexes. Weakness in a myotomal distribution, sensory deficits in a dermatomal 
pattern, and reflex changes can help localize the affected nerve root(s) or indicate myelopathy. Additionally, 
gait and balance should be evaluated using tests such as the toe-to-heel walk and Romberg’s test. In the 
Romberg’s test, the patient stands with eyes closed and arms held forward; increased loss of  balance is 
considered a positive result and suggests dysfunction in the dorsal columns of  the spinal cord. Upper motor 
neuron signs, such as spasticity, hyperreflexia, sustained clonus, and an extensor Babinski response, should 
raise suspicion for spinal cord compromise. Another useful screening test for CSM is the grip and release 
test, which assesses the patient’s ability to make a fist and release it repeatedly. Typically, a healthy individual 
can perform this action 20 times in 10 seconds, though cut-off  values decrease with age and are generally 
lower in females compared to males [10]. In summary, a systematic and detailed physical examination, 
combined with specific diagnostic tests, is essential for accurately identifying cervical spondylosis and its 
associated syndromes. These findings guide further diagnostic evaluation and inform appropriate 
management strategies to address the underlying pathology. 

Evaluation 

X-ray 

Plain radiographs serve as an appropriate initial imaging modality for evaluating neck and upper extremity 
pain, particularly in the absence of  “red flag” symptoms such as trauma, infection, or malignancy. However, 
it is important to note that degenerative changes observed on imaging often correlate poorly with the 
presence or severity of  neck pain [11]. Common radiographic findings in cervical spondylosis include 
osteophyte formation, disc space narrowing, endplate sclerosis, degenerative changes of  the uncovertebral 
and facet joints, and calcified or ossified soft tissues. Standard views, including anteroposterior (AP), lateral, 
and oblique projections, are sufficient to assess foraminal stenosis, sagittal alignment, and spinal canal 
dimensions. The Torg-Pavlov ratio, calculated by comparing the sagittal diameter of  the spinal canal to that 
of  the vertebral body, is a useful metric for identifying cervical stenosis. A normal ratio is 1.0, with values 
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below 0.8 indicating cervical stenosis. Flexion and extension views may also be warranted if  ligamentous 
instability is suspected, as these dynamic images can reveal abnormal spinal motion or alignment. 

 

Magnetic Resonance Imaging (MRI) 

MRI is the gold standard for evaluating neural structures and soft tissues in cervical spondylosis. It provides 
detailed visualization of  the entire cervical spine without exposing the patient to ionizing radiation. Sagittal 
and axial images are particularly useful for quantifying the degree of  nerve root or spinal cord compression 
and identifying pathological changes such as herniated discs, bony spurs, ligamenta flava hypertrophy, or 
facet joint arthropathy. Hyperintense signals on T2-weighted images may indicate spinal cord abnormalities, 
including edema, inflammation, ischemia, myelomalacia, or gliosis [12]. Despite its high sensitivity for 
detecting spondylotic changes, MRI should not be routinely employed in the diagnostic workup unless 
clinically indicated. This is due to the high prevalence of  degenerative findings on MRI in asymptomatic 
individuals, which can lead to overdiagnosis or unnecessary interventions [13]. 

Computed Tomography (CT) 

CT imaging offers superior visualization of  bony structures compared to plain radiographs and is 
particularly useful for assessing intervertebral foraminal stenosis caused by uncovertebral or facet joint 
hypertrophy. However, CT is less sensitive than MRI for evaluating soft tissues and nerve root compression. 
Its primary advantage lies in its ability to provide high-resolution images of  the cervical spine’s osseous 
anatomy, making it a valuable tool for preoperative planning or when MRI is contraindicated. 

CT Myelogram 

When combined with intrathecal contrast injection (myelography), CT becomes a powerful tool for 
evaluating the location and extent of  neural compression. Although more invasive than MRI, CT 
myelography is an excellent alternative for patients with contraindications to MRI, such as those with 
pacemakers or metallic implants that may cause artifacts. It provides detailed information about the spinal 
canal and neural foramina, making it particularly useful in complex cases where precise anatomical 
delineation is required. 

Discogram 

Provocative discography is rarely indicated in the evaluation of  cervical spondylosis but may be considered 
in specific scenarios, such as assessing patients with suspected cervical discogenic pain or multiple disc 
herniations when surgical intervention is being contemplated. During the procedure, contrast is injected 
into the intervertebral disc to reproduce the patient’s symptoms and identify the symptomatic disc level. 
However, discography remains controversial due to concerns that it may accelerate degeneration in normal 
discs and its potential for false-positive results [14]. 

Electromyogram (EMG) 

EMG is a valuable adjunct to neuroimaging in the diagnosis of  cervical radiculopathy. It is particularly 
useful for differentiating nerve root compression from other neurological conditions, such as peripheral 
neuropathies, entrapment neuropathies, brachial plexopathies, myopathies, and motor neuron diseases. By 
assessing the electrical activity of  muscles and nerves, EMG can help localize the site of  nerve injury and 
confirm the presence of  radiculopathy. This information is critical for guiding treatment decisions, 
especially when imaging findings are inconclusive or when multiple potential sources of  symptoms exist. 
In summary, the evaluation of  cervical spondylosis requires a tailored approach based on the patient’s 
clinical presentation and the specific diagnostic questions being addressed. Plain radiographs are a 
reasonable starting point, while MRI provides the most comprehensive assessment of  neural and soft tissue 
structures. CT and CT myelography are valuable for evaluating bony anatomy and neural compression in 
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cases where MRI is contraindicated. Discography and EMG have niche roles in specific clinical scenarios 
but are not routinely required. By integrating these imaging and diagnostic modalities, clinicians can 
accurately diagnose cervical spondylosis, identify the underlying pathology, and develop an effective 
treatment plan tailored to the patient’s needs. 

Treatment / Management 

The management of  cervical spondylosis is tailored to the severity of  the patient’s symptoms and clinical 
findings. In the absence of  “red flag” symptoms (e.g., trauma, infection, malignancy) or significant 
myelopathy, the primary treatment goals are to alleviate pain, improve functional capacity, and prevent 
permanent neurological damage. A stepwise approach is recommended, beginning with non-operative 
interventions and progressing to surgical options if  conservative measures fail. 

Non-surgical Management 

Non-surgical treatment is the cornerstone of  managing symptomatic cervical spondylosis. A four- to six-
week course of  physical therapy is often the first-line intervention, focusing on isometric and resistance 
exercises to strengthen the neck and upper back muscles. These exercises aim to improve posture, enhance 
spinal stability, and reduce mechanical stress on the cervical spine. Pharmacologic agents play a significant 
role in pain management. Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly prescribed to 
reduce inflammation and alleviate pain. Oral steroids may be used for short-term relief  of  severe symptoms, 
while muscle relaxants can help address associated muscle spasms. Anticonvulsants (e.g., gabapentin) and 
antidepressants (e.g., amitriptyline) are often employed for neuropathic pain or radicular symptoms. Opioid 
analgesics may be considered for refractory axial neck pain but are not recommended as first-line therapy 
or for long-term use due to the risk of  dependency and adverse effects. Durable medical equipment, such 
as soft cervical collars, can provide symptomatic relief  in the short term by limiting neck movement and 
reducing muscle spasm. However, prolonged use of  cervical collars is discouraged as it may lead to muscle 
atrophy and dependency. Nighttime use of  a cervical pillow can help maintain normal cervical lordosis, 
improving biomechanical load distribution across the spine and promoting better sleep quality. Physical 
modalities, including cervical traction, heat, cold, therapeutic ultrasound, massage, and transcutaneous 
electrical nerve stimulation (TENS), are sometimes utilized. However, a 2001 meta-analysis by the 
Philadelphia Panel found insufficient evidence to support the efficacy of  these modalities in treating acute 
or chronic neck pain [15]. Despite this, cervical traction may be beneficial for patients with radicular pain, 
as it can alleviate nerve root compression caused by foraminal stenosis. 

Interventional treatments are considered for patients who do not respond to conservative measures. Trigger 
point injections can be effective for managing myofascial pain in the neck, shoulder, and upper arm. More 
advanced interventions include epidural steroid injections (ESIs), zygapophysial (facet) joint injections, 
medial branch blocks (MBBs), and radiofrequency lesioning (RFL). A 2019 systematic review and meta-
analysis by Conger et al. demonstrated that approximately 50% of  patients with cervical radicular pain 
experienced at least 50% pain reduction at one- and three-month follow-ups after cervical transforaminal 
ESIs [16]. Long-term success rates for interlaminar or transforaminal ESIs in treating cervical radiculopathy 
range from 40% to 70%. Similarly, a 2015 systematic review by Manchikanti et al. reported sustained pain 
relief  with cervical RFLs, MBBs, and facet joint injections [17]. However, these studies are limited by a lack 
of  high-quality evidence, particularly placebo-controlled trials, which underscores the need for further 
research to establish the efficacy and safety of  these interventions. The management of  cervical spondylosis 
requires a multidisciplinary approach tailored to the patient’s specific symptoms and clinical findings. Non-
surgical interventions, including physical therapy, pharmacologic treatment, and interventional procedures, 
form the foundation of  treatment for most patients. Surgical options are considered for those with severe 
or progressive neurological deficits. By adopting a stepwise and evidence-based approach, clinicians can 
effectively alleviate symptoms, improve functional outcomes, and enhance the quality of  life for patients 
with cervical spondylosis. 

Surgical 
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Surgical intervention is warranted for patients exhibiting severe or progressive cervical myelopathy, as well 
as those suffering from persistent axial neck pain or cervical radiculopathy after non-operative treatments 
have proven ineffective. For surgical candidacy, it is crucial that these patients present with a pathological 
condition identifiable through neuroimaging studies that align with their clinical manifestations. The 
selection of  the surgical approach is contingent upon the specific clinical syndrome and the anatomical 
site(s) of  the pathology involved. 

The anterior surgical approach typically entails performing a cervical discectomy or corpectomy, followed 
by fusion utilizing autograft, allograft, or an artificial intervertebral disc. Additionally, anterior plates, 
metallic cages, and synthetic spacers may be employed alongside bone grafts, achieving comparable fusion 
rates; however, the long-term outcomes of  these methods remain uncertain. In cases where patients 
experience radicular pain attributable to central or bilateral disc herniation, an anterior approach is generally 
preferred. Conversely, either an anterior or posterior approach can be utilized for addressing lateral disc 
lesions. Anterior cervical discectomy and fusion (ACDF) is indicated for patients with myelopathy and 
pathological compression extending up to three levels or in instances where cervical lordosis has been 
compromised.  

The posterior surgical approach encompasses procedures such as partial discectomy, laminotomy-
foraminotomy, laminoplasty, and laminectomy. Foraminotomy alone suffices in patients presenting with 
foraminal stenosis due to bone spur formation or lateral disc herniation. Laminectomy or laminoplasty may 
be appropriate for patients requiring decompression across four or more levels or for those whose anterior 
column is already fused. Maintaining a preserved cervical lordosis is essential in a posterior approach, 
facilitating dorsal shifting of  the spinal cord post-decompression. Patients exhibiting flexible cervical 
kyphosis necessitate additional cervical posterior instrumentation to restore normal lordosis and optimize 
the posterior shift of  the spinal cord. In summary, surgical strategies for cervical myelopathy must be 
judiciously tailored based on individual patient presentations and the specific characteristics of  the spinal 
pathology involved. The choice between anterior and posterior approaches should be guided by a 
comprehensive assessment of  clinical symptoms and neuroimaging findings to ensure optimal outcomes 
[18].  

Physical Therapist Interventions 

Cervical spondylosis, commonly referred to as cervical osteoarthritis, is a degenerative condition affecting 
the cervical spine. It is characterized by the progressive deterioration of  intervertebral discs and facet joints, 
leading to symptoms such as neck pain, stiffness, and, in advanced cases, neurological deficits. Physical 
therapy serves as a cornerstone in the conservative management of  this condition, aiming to alleviate 
symptoms, enhance function, and improve the quality of  life for affected individuals. 

The Role of  Physical Therapy in Cervical Spondylosis 

Physical therapy encompasses a range of  interventions designed to address the multifaceted manifestations 
of  cervical spondylosis. The primary objectives include pain reduction, improvement of  cervical mobility, 
strengthening of  supportive musculature, and education on posture and ergonomics to prevent symptom 
exacerbation. By tailoring interventions to the specific needs of  each patient, physical therapists play a 
pivotal role in managing both the acute and chronic aspects of  cervical spondylosis. 
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Figure 3. Exercise for Cervical Spondylosis. 

Manual Therapy: Manual therapy involves hands-on techniques applied by physical therapists to mobilize 
joints and soft tissues. In the context of  cervical spondylosis, manual therapy aims to reduce pain and 
improve neck function. According to Physiopedia, manual therapy can be beneficial in managing cervical 
spondylosis.  

Therapeutic Exercises: Therapeutic exercises are a cornerstone of  physical therapy for cervical spondylosis. 
These exercises aim to strengthen and stretch neck muscles, enhancing stability and flexibility. Physical 
Therapy US emphasizes the importance of  tailored exercise programs in managing cervical spondylosis 
symptoms.  

Posture Education: Educating patients on proper posture is crucial in preventing further strain on the cervical 
spine. Maintaining good posture can help manage cervical spondylosis symptoms. Physio-Pedia highlights 
the significance of  posture education in treatment plans.  

Traction Therapy: Cervical traction involves gentle stretching of  the neck to relieve pressure on spinal 
structures. This method can alleviate pain associated with cervical spondylosis. Epainassist discusses the 
application of  traction therapy in managing this condition.  

Electrotherapy: Electrotherapy modalities, such as transcutaneous electrical nerve stimulation (TENS), are 
employed to manage pain in cervical spondylosis patients. The International Journal of  Health Sciences 
and Research reviews the use of  electrotherapy in treatment protocols.  

Patient Education: Educating patients about their condition and involving them in their care plan is vital. 
Understanding cervical spondylosis empowers patients to manage their symptoms effectively. Physio 
Mantra underscores the importance of  patient education in treatment strategies. Physical therapy offers a 
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comprehensive approach to managing cervical spondylosis. Through a combination of  manual therapy, 
therapeutic exercises, posture education, traction therapy, electrotherapy, and patient education, therapists 
can effectively alleviate pain and improve function in individuals with this condition. Early intervention and 
a tailored treatment plan are essential for optimal outcomes. 

Differential Diagnosis 

The evaluation of  cervical spondylosis requires careful consideration of  a broad differential diagnosis, as 
many conditions can mimic its symptoms. These include musculoskeletal, neurological, and systemic 
disorders, each presenting with overlapping clinical features such as neck pain, radiculopathy, or myelopathy. 

Musculoskeletal Conditions 

 Cervical Sprain and Strain: Often caused by trauma or overuse, this condition presents with neck 
pain and stiffness but lacks the degenerative changes seen in cervical spondylosis. 

 Cervical Myofascial Pain: Characterized by trigger points in the neck and shoulder muscles, this 
condition can cause localized pain and referred symptoms but does not involve nerve root or spinal 
cord compression. 

 Cervical Disc Disease: Herniated or degenerated discs can cause radiculopathy or myelopathy, 
similar to cervical spondylosis, but are distinguished by imaging findings. 

 Cervical Fracture: Trauma-related fractures can cause acute neck pain and neurological deficits, 
necessitating urgent evaluation with imaging. 

 Chronic Pain Syndrome: A generalized condition involving persistent pain, often without a clear 
structural cause, which can complicate the diagnosis of  cervical spondylosis. 

 Fibromyalgia: A systemic condition characterized by widespread musculoskeletal pain, fatigue, and 
tender points, which can mimic the diffuse pain of  cervical spondylosis. 

 Adhesive Capsulitis (Frozen Shoulder): This condition causes shoulder pain and restricted range 
of  motion, which may be confused with referred pain from cervical spine pathology. 

Neurological Conditions 

 Brachial Plexopathy: Injury or inflammation of  the brachial plexus can cause arm pain, weakness, 
and sensory deficits, resembling cervical radiculopathy. 

 Thoracic Outlet Syndrome: Compression of  neurovascular structures in the thoracic outlet can 
lead to arm pain, paresthesia, and weakness, mimicking cervical spondylosis. 

 Carpal Tunnel Syndrome: Median nerve compression at the wrist can cause hand pain and 
numbness, which may be mistaken for cervical radiculopathy affecting the C6 or C7 nerve roots. 

 Cubital Tunnel Syndrome: Ulnar nerve entrapment at the elbow can cause similar symptoms, 
particularly in the ring and little fingers. 

 Parsonage-Turner Syndrome: An inflammatory condition of  the brachial plexus causing sudden 
shoulder and arm pain, often with weakness, which can mimic cervical radiculopathy. 
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 Multiple Sclerosis: This demyelinating disorder can cause myelopathic symptoms, such as 
weakness, spasticity, and sensory deficits, which may overlap with cervical myelopathy. 

 Amyotrophic Lateral Sclerosis (ALS): A progressive motor neuron disease that can present with 
weakness and spasticity, resembling cervical myelopathy but without structural spinal 
abnormalities. 

 Guillain-Barré Syndrome: An autoimmune condition causing acute peripheral neuropathy, which 
can present weakness and sensory deficits, potentially mimicking myelopathy. 

Systemic and Other Conditions 

 Vitamin B12 Deficiency: This metabolic disorder can cause myelopathic symptoms, including 
weakness, paresthesia, and gait instability, which may be confused with cervical spondylotic 
myelopathy. 

 Vertebral Metastasis: Cancerous spread to the cervical spine can cause pain, neurological deficits, 
and structural instability, necessitating imaging for differentiation. 

 Discitis/Osteomyelitis: Infections of  the intervertebral disc or vertebral bone can cause neck pain, 
fever, and neurological deficits, requiring prompt diagnosis and treatment. 
The differential diagnosis for cervical spondylosis is extensive and includes musculoskeletal, 
neurological, and systemic conditions. A thorough clinical evaluation, combined with appropriate 
imaging and laboratory studies, is essential to distinguish cervical spondylosis from other potential 
causes of  neck pain, radiculopathy, or myelopathy. Accurate diagnosis ensures the implementation 
of  targeted and effective treatment strategies, improving patient outcomes and quality of  life. 

Prognosis 

Cervical spondylosis is a chronic, degenerative condition that progresses slowly with age, though the 
severity of  symptoms does not always correlate with the degree of  spondylotic changes observed on 
neuroimaging. The prognosis varies depending on the clinical presentation, with most patients experiencing 
improvement over time, particularly those with axial neck pain. Studies indicate that approximately 79% of  
patients with neck pain improve or become asymptomatic within 15 years of  symptom onset [19]. However, 
recurrence is common, with 50% to 75% of  individuals reporting neck pain again within 1 to 5 years. 
Psychosocial factors, such as psychological health, coping mechanisms, and social support, have been 
identified as strong predictors of  neck pain outcomes. A 2008 study by Carroll et al. highlighted that these 
factors play a significant role in determining the long-term prognosis of  neck pain [20]. Patients presenting 
primarily with axial neck pain are unlikely to develop more severe spondylotic changes, such as 
radiculopathy or myelopathy. For those with cervical radiculopathy, the prognosis is generally favorable, 
with most patients experiencing resolution of  symptoms within 1 to 2 years without surgical intervention 
[21]. Conservative management, including physical therapy and pharmacologic treatment, is often sufficient 
to achieve symptom relief  and functional improvement. In contrast, the prognosis for cervical spondylotic 
myelopathy (CSM) is less predictable. Patients with mild to moderate symptoms may experience a stable 
disease course, with some even showing improvement over time [22]. However, in cases of  progressive 
neurological decline, moderate to severe symptoms, or significant spinal cord injury, surgical intervention 
is often necessary to prevent further deterioration and improve outcomes. Surgery is particularly beneficial 
for patients with advanced myelopathy, as it can halt disease progression and alleviate symptoms, though 
the extent of  recovery depends on the severity of  spinal cord damage at the time of  intervention. In 
summary, the prognosis of  cervical spondylosis varies based on the clinical syndrome and individual patient 
factors. While axial neck pain and radiculopathy often improve with conservative management, cervical 
myelopathy requires careful monitoring and, in some cases, surgical treatment to optimize outcomes. Early 
diagnosis and tailored management strategies are essential to mitigate the long-term impact of  cervical 
spondylosis on patients’ quality of  life. 
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Complications 

Complications arising from epidural steroid injections and cervical spine surgeries present significant 
concerns in clinical practice. A 2019 cohort study by El-Yahochouchi et al. reported an overall incidence 
of  immediate adverse events at 2.4% and delayed adverse events at 4.9% following epidural steroid 
injections [23]. These complications encompass a range of  neurological, infectious, vascular, and systemic 
effects. Neurologic injury, including direct damage to the spinal cord and nerve roots, represents a critical 
risk. Additionally, the formation of  an epidural abscess or hematoma can lead to severe neurological deficits 
if  not promptly diagnosed and managed. Patients may also experience increased pain or vasovagal reactions, 
which can manifest as transient hypotension and syncope. Central steroid responses, such as facial flushing 
and non-positional headaches, are commonly reported. Furthermore, endocrinologic effects, including 
hyperglycemia, hypothalamic-pituitary axis suppression, and decreased bone density, underscore the 
systemic implications of  epidural steroid administration. 

Complications associated with anterior and posterior cervical spine surgeries involve both neurological and 
structural risks [18][24]. Injury to the spinal cord and nerve roots is a primary concern, potentially leading 
to severe motor and sensory deficits. Infectious complications, including surgical site infections and deep-
seated infections, pose a risk of  further morbidity. Dural tears and cerebrospinal fluid (CSF) leaks may 
occur, leading to persistent headaches and an increased risk of  meningitis. Damage to critical neural 
structures, including the recurrent laryngeal, superior laryngeal, and hypoglossal nerves, can result in voice 
changes, dysphagia, and tongue dysfunction. Additionally, esophageal injuries may cause significant 
postoperative dysphagia, while vertebral and carotid artery injuries present life-threatening hemorrhagic 
complications. Tracheal injuries, though rare, necessitate immediate intervention to prevent airway 
compromise. Long-term sequelae of  cervical spine surgeries include adjacent segment degeneration, 
pseudoarthrosis, and post-laminectomy kyphosis, all of  which contribute to progressive spinal instability 
and chronic pain. Understanding these potential complications is essential for optimizing perioperative 
management and improving patient outcomes. 

Enhancing Healthcare Team Outcomes 

Cervical spondylosis is a degenerative condition associated with aging, with a prevalence of  95% by the age 
of  65 years. While most individuals remain asymptomatic, some may develop axial neck pain, cervical 
radiculopathy, or cervical myelopathy. A comprehensive clinical assessment, including a thorough history 
and detailed physical examination, is essential to determine the severity of  the pathology and guide 
treatment decisions. The optimal management of  cervical spondylosis requires an interprofessional 
healthcare team comprising a primary care physician, nurse practitioner, neurologist, neurosurgeon, 
orthopedic surgeon, radiologist, physiatrist, pain specialist, physiotherapist, and pharmacist. A stepwise 
treatment approach is recommended. Patients with axial neck pain without neurological deficits often 
experience symptom resolution within days to weeks without intervention. If  symptoms persist, 
conservative management should begin, including nonsteroidal anti-inflammatory drugs (NSAIDs) and 
structured physical therapy. Individuals with axial neck pain, cervical radiculopathy, or mild cervical 
myelopathy should undergo targeted physical therapy, focusing on neck-specific strengthening, range of  
motion exercises, general physical conditioning, and pain-coping strategies before considering surgical 
intervention [25]. 

Orthopedic nursing plays a critical role in patient care by assisting with therapy coordination, documenting 
patient history, providing medication and treatment counseling, and facilitating communication between 
healthcare providers. Pharmacists contribute by verifying prescriptions, checking for potential drug 
interactions, and ensuring appropriate dosing. For patients with persistent pain, referral to a pain specialist 
or physiatrist specializing in spine disorders may be necessary. These specialists can administer cervical 
translaminar or transforaminal epidural steroid injections, which provide both analgesic and anti-
inflammatory effects on affected nerve roots, reducing their sensitivity to compression [17]. Patients with 
intractable pain or progressive neurological deficits should be referred to a neurosurgeon or orthopedic 
surgeon for further evaluation. Surgical decompression offers rapid relief  of  pain, weakness, and sensory 
deficits in cases of  cervical radiculopathy or myelopathy. However, the long-term benefits of  surgical 
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intervention remain uncertain, particularly regarding the risks and potential complications [26]. The 
prognosis of  cervical spondylosis depends on the severity of  symptoms and underlying pathology. Effective 
management requires timely consultation with appropriate members of  the interprofessional healthcare 
team to optimize patient outcomes [27]. 

Conclusion 

Cervical spondylosis is a prevalent degenerative condition that significantly impacts individuals’ mobility, 
function, and quality of  life. Effective management requires a multidisciplinary approach, with physical 
therapy playing a central role in symptom relief  and functional improvement. Traditional interventions such 
as cervical traction, manual therapy, and postural correction exercises have long been utilized for managing 
symptoms. However, recent advancements in rehabilitation techniques have introduced novel approaches 
with enhanced effectiveness. Cervical proprioceptive training, deep tissue mobilization, and neuromuscular 
electrical stimulation have emerged as valuable additions to standard treatment protocols. These modalities 
focus on restoring neuromuscular control, improving spinal alignment, and reducing mechanical stress on 
affected cervical structures. Technology-driven rehabilitation methods, including virtual reality-assisted 
therapy and biomechanical feedback systems, have further revolutionized physical therapy. These 
approaches improve patient engagement, adherence, and functional recovery by providing interactive, real-
time feedback. Studies indicate that incorporating technology-based strategies enhances therapeutic 
outcomes, particularly in chronic cases where traditional treatments may yield limited results. Despite these 
advancements, certain challenges remain in optimizing the management of  cervical spondylosis. 
Accessibility, affordability, and patient compliance continue to influence treatment efficacy. Moreover, 
variations in individual responses to therapy necessitate personalized treatment plans. Future research 
should focus on long-term efficacy, cost-effectiveness, and integration of  technology-based rehabilitation 
into routine clinical practice. In summary, the combination of  traditional physical therapy with innovative 
techniques provides a comprehensive and effective approach to managing cervical spondylosis. Healthcare 
providers should remain updated on emerging therapies to offer the most effective, evidence-based care 
for patients with this condition. 
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 مراجعة محدثة -الرقبي: تقنيات مبتكرة للعلاج الطبيعي داء الفقار  

 :الملخص

داء الفقار الرقبـي هو اضطراب تنكسي يصيب العمود الفقري العنقي، ويؤثر على الأقراص الفقرية والمفاصل الوجهية  :الخلفية

آلام الرقبة، والتيبس، وأعراض عصبية  عامًا، ويظهر بأعراض تشمل 50والأربطة. يشيع ظهوره لدى الأفراد الذين تزيد أعمارهم عن 

 .محتملة. يؤثر هذا المرض بشكل كبير على جودة الحياة ويساهم في ارتفاع تكاليف الرعاية الصحية ومعدلات الإعاقة

ة دتستعرض هذه المراجعة التقنيات المبتكرة في العلاج الطبيعي لداء الفقار الرقبـي، بهدف تحسين تخفيف الأعراض واستعا :الهدف

 .الوظائف الحركية

تم إجراء مراجعة منهجية للأدبيات الحديثة لتحديد التدخلات غير الجراحية المعتمدة على الأدلة العلمية في العلاج الطبيعي.  :الطرق

تضمنت المراجعة تجارب سريرية محكومة عشوائية، ودراسات أترابية، وتحليلات تلوية منشورة في مجلات محكمة. ركزت الدراسة 

 .على التمارين العلاجية، والعلاج اليدوي، وإعادة التأهيل العصبي العضلي، وطرق إعادة التأهيل المدعومة بالتكنولوجيا

أظهرت التقنيات المبتكرة مثل تدريب الحس العميق للرقبة، والتعبئة العميقة للأنسجة، والتحفيز الكهربائي العصبي العضلي  :النتائج

الألم وزيادة القدرة الحركية. كما أبرزت الدراسات فوائد إعادة التأهيل المعتمدة على الواقع الافتراضي  تحسناً ملحوظًا في تقليل

ثل م والتدخلات القائمة على التغذية الراجعة البيوميكانيكية في تعزيز التزام المرضى وتحسين النتائج العلاجية. لا تزال الطرق التقليدية،

 .لوضعية، فعالة، لكنها أظهرت كفاءة أعلى عند دمجها مع التقنيات الحديثةالشد العنقي وتمارين تصحيح ا

يلعب العلاج الطبيعي دورًا أساسياً في إدارة داء الفقار الرقبـي. يؤدي الجمع بين الطرق التقليدية والتقنيات المبتكرة إلى تحكم  :الاستنتاج

قد يساعد دمج استراتيجيات إعادة التأهيل القائمة على التكنولوجيا في أفضل في الألم، وتحسن في الحركة، وزيادة مشاركة المرضى. 

 .تحسين نتائج العلاج. يجب أن تركز الأبحاث المستقبلية على الفعالية طويلة المدى والتكلفة الاقتصادية لهذه الأساليب

أهيل العصبي العضلي، تدريب الحس العميق، العلاج داء الفقار الرقبـي، العلاج الطبيعي، إعادة التأهيل، إعادة الت :الكلمات المفتاحية

 .بالواقع الافتراضي
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