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Abstract
Background: Cervical radiculopathy is an entity which frequently presents with upper extremity pain associated
with neurologic symptoms caused by compression of nerve roots.
Purpose: This piece was made in order to understand better how this entity is produced and therefore how its
symptoms develop.
Method: The ScienceDirect and ClinicalKey database were searched looking for articles which were selected
and reviewed separately by both authors.
Results: Cervical radiculopathy has an increasing incidence, more common in man than in women. The most
common symptom that makes patient to consult is movement impairment of the upper limb, followed but
paresthesia, among others. Degenerative changes associated to a proinflammatory cascade are the mechanism by
which it develops that leads to the narrowing of the foraminal spaces and pain. Although diagnostic imaging
improves every day, the diagnosis is made after a complete medical history and physical exam, including all the
provocative maneuvers. Non-pharmacologic treatment must be done at first using different options and lastly
surgery when in needed.
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Introduction
The cervical radiculopathy (CR) it is defined as the presentation of
neck pain that irradiates to the upper limbs, it is associated with
movement impairment of the upper limbs in 68% of the cases, scapular
pain in 52.5% of cases, paresthesia in 45.5% of the cases, chest pain in
17.8% of the cases and headache in 9.7% of the cases, among others
[1,2]. It’s also associated with diminish Musculoskeletal reflexes [3].
The most common cause of CR is the result of degenerative changes
that affect the anatomy of the cervical spine including the vertebral
bodies, the intervertebral discs, the facet joints and the ligament
component of the cervical spine [4]. This causes compression of the
nerve root that could be due to a herniation of the disc material or the
creation on bony osteophytes [3]. The CR is a common cause of
consultation to the general physician or the emergency room, it is
estimated that in the United States exist an CR incidence of 83 cases
per 100.000 people [2,5]. The literature describes various risk factors
associated with the presence of CR, which include: white race,
smoking, prior lumbar radiculopathy, lifting heavy objects and playing
golf, among others [3,5-7].

Etiology
The changes in the radiculopathy and myelopathy are divided in
dynamic and static changes, that later are enhance by ischemic
mechanism [1,4]. As the intervertebral disc ages, the nucleus pulposus
loses hydrostatic pressure, and the annulus fibrosus loses cellularity,
this causes its rupture and the herniation of the nucleus pulposus,
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which leads to the compression and localized ischemia, together this
changes lead to the activation of a proinflammatory cascades mediated
by the tumor necrosis factor alpha, interleukin 6 and matrix
metalloproteinase [3,8]. There are also degenerative changes in the
cervical spine that lead to a decrease of the disc height and therefore
foraminal narrowing [9], this increases the load through the
intervertebral joints that finally lead to the hypertrophy of the joint
causing the narrowing and foraminal stenosis [10]. Frequently this
changes are accompanied with the ossification of the longitudinal
posterior ligament, and the flavum ligament, together this represents
the static changes. The extreme or abnormal movements of the cervical
spine that tent to the worsening of the preexisting factors are
considered to be dynamic changes [4].

Clinical Evaluation
The clinical presentation depends on various factors, such as the
severity of the compression on the medullar roots, the levels that are
compromised and the age of the patient [1,5]. Besides looking for
common symptoms, already discussed, it´s important to explore and
enquire the presence of the so called red flags of myelopathy, which
are; the loss of the motor skills, signs of upper motoneuron anomaly
such as the presence of asymmetrical Hoffman sign, also known as
Babinski sign of the upper limb, or the presence of hyperflexes or
clonus [1].
The Spurling test is the key to diagnosis of CR, this consist in the
load on the vertical axis over the head with the rotation of the head to
the limb that is symptomatic, it is positive if the maneuver reproduces
the pain, this is explained by the narrowing of the foramen at the
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cervical spine when doing this manipulation. This test when combined
with rotation and extension has a sensitivity of 30-100% and a
specificity of 75-100% [11]. The shoulder abduction test checks for the
relief of symptoms when shoulder is abducted as the nerve is taken off
tension. Investigators have found the sensitivity of this test to range
from 17–78% with a specificity ranging from 75-92% [3,11]. Some
possible differential diagnosis is cardiac pain, herpes zoster, ParsonageTurner syndrome, intra and extraspinal tumors, and thoracic outlet
syndrome which should be ruled out depending on the scenario in
which the patient comes in [1].

Diagnostic Imaging
The diagnostic images should be performed when the patient has
red flags, as described before, that may indicate the presence of
myelopathy, or when the evolution of the diseases is not as expected.
The simple radiography of the cervical spine is the first study that must
be performed. This allows the evaluation of the spine alignment,
possible tumors, among others [12]. The extension and flexion
projections allow us to determine the instability of the cervical spine
when it is not appreciated on the PA and lateral projections [13]. The
computed tomography of the cervical spine, in axial, sagittal, and
coronal planes, it’s used in the assessment of the bone mainly, if it is
used with mielography it can be useful in the evaluation of the nerve
roots and the dural sack [12,13]. Finally, the magnetic resonance
imaging provides good resolution images of the soft tissue such as the
intervertebral disk, the dural sack and the ligaments of the cervical
spine; for this purposes the images of T1 and T2 should be obtained
[12]. It has been suggested that the sagittal and axial images, are the
most useful ones to determine either disc herniation or foraminal
stenosis [12].
In case of neurologic deficit without clear explanation it is
recommended the use of the electromyography of the upper limbs
(EMUL), however its use has showed to be a poor tool for localization
of the lesion [3,13]. The use of EMUL is only recommended as
complement of clinical and imaging findings, this is supported by the
fact that when compared to the findings at the time of surgery only
42% of the findings in EMUL correlate [14].

Treatment
The treatment of cervical radiculopathy is divided into surgical,
which won’t be discussed in this article, and non-surgical. Likewise,
non-surgical treatment is divided into pharmacological and nonpharmacological treatment.
Oral pharmacological therapy includes nonsteroidal antiinflammatory drugs (NSAID) usually associated to physical therapy as
a first-line therapy, followed by muscle relaxants (only when
indicated), and finally opioids such as tramadol which had shown to be
effective in providing pain relief of neurologic origin according to
literature, but reserved only as second line of treatment in those
patients, that do not improve with first line analgesic [1,5]. On the
other hand, in cases where the patient undergoes surgery and persists
with pain after it, the literature suggests that the use of tricyclic
antidepressants or serotonin reuptake inhibitors such as venlafaxine
can make an improvement on pain relief, with good evidence [1,15].
The use of corticosteroids, although there are several small studies with
adequate short-term results, usually lack of a good design and longterm follow up which could be potentially harmful to the patient's
health in a long-term basis, therefore their use is not frequent [1,5].
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Furthermore, the use of steroid injections had no benefit when
compared to injection of local anesthetic, for the relieve or symptoms
[16].
Non-pharmacological treatment consists in several methods like
cervical immobilization and cervical traction, both of which have
proven to be useful mainly in acute episodes and should be
accompanied by physiotherapy [3,14]. Physical therapy interventions
focus usually on strength and stretch training of the neck and chest
muscles, also it should include postural and ergonomic training, and is
recommended to be initiated with gentle range motion exercises and
work from light through heavier and more demanding exercises as
symptoms subside [3,16,17]. Non-surgical treatment has been reported
to have a good outcome in up to 90% of patients, however this benefits
tend to disappear in the next 6 months to a year [3,17,18].
Other non-pharmacological therapies are acupuncture and
biofeedback. Acupuncture has been used mainly for the treatment of
lower-level radiculopathy, and it is recommended when the patient
wants or needs to decrease the intake of analgesics, or if the patient is
interested in the technique despite the little evidence it has [19].
Biofeedback as its name indicates is a technique in which the patient is
taught how to self-care since the patient must learn how to use various
techniques to manage pain and to lead a functional life even with pain
[19,20].

Conclusion
Cervical radiculopathy is quite a common pathology in every days’
consult, but its presentation is not always the commonest, which could
represent a diagnostic challenge when is not suspected, which is why is
so important to make a complete medical history and physical exam,
and when in doubt suggest complementary studies before the disease
continues to damage more the spinal nerve root and worsen the pain
[21,22]. There are several different treatment options, from the less to
the most invasive (not included here), but most of them lack of welldesigned studies which could support better the decision making for
the physician and be more accurate when prescribing a therapy or
indicating surgery.
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