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Cervical Radiculopathy
Epidemiology, Etiology, Diagnosis, and Treatment
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Abstract: Cervical radiculopathy is a relatively common neuro-

logical disorder resulting from nerve root dysfunction, which is

often due to mechanical compression; however, inflammatory

cytokines released from damaged intervertebral disks can also

result in symptoms. Cervical radiculopathy can often be diag-

nosed with a thorough history and physical examination, but an

magnetic resonance imaging or computed tomographic myelo-

gram should be used to confirm the diagnosis. Because of the

ubiquity of degenerative changes found on these imaging mo-

dalities, the patient’s symptoms must correlate with pathology

for a successful diagnosis. In the absence of myelopathy or

significant muscle weakness all patients should be treated con-

servatively for at least 6 weeks. Conservative treatments consist

of immobilization, anti-inflammatory medications, physical

therapy, cervical traction, and epidural steroid injections. Cer-

vical radiculopathy typically is self-limiting with 75%–90% of

patients achieving symptomatic improvement with nonoperative

care. For patients who are persistently symptomatic despite

conservative treatment, or those who have a significant func-

tional deficit surgical treatment is appropriate. Surgical options

include anterior cervical decompression and fusion, cervical disk

arthroplasty, and posterior foraminotomy. Patient selection is

critical to optimize outcome.
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Cervical radiculopathy is a neurological disorder re-
sulting from dysfunction of nerve roots exiting the

spinal cord in the cervical spine. It typically presents as
arm pain and can disrupt sensation, motor strength, and
the reflex arc along the path of innervation of the affected
root.1 However, the presentation of cervical radiculop-
athy may vary significantly and does not always follow
the classic dermatome or myotome distributions asso-
ciated with each nerve root. This article will review the

epidemiology, etiology, diagnosis, and current treatment
options for cervical radiculopathy.

EPIDEMIOLOGY
The true incidence of cervical radiculopathy is un-

known and extrapolated from population-based studies,
the most impactful of which was performed in Rochester
Minnesota from 1976 to 1990.2 This study estimated the
annual incidence of cervical radiculopathy to be 107.3 per
100,000 for men and 63.5 per 100,000 for women. More
recently 24,742 people in the military were diagnosed with
cervical radiculopathy from 2000 to 2009 resulting in an
incidence of 1.79 per 1000 person-years.3 Risk factors that
have been associated with the development of cervical
radiculopathy include white race, cigarette smoking, and
prior lumbar radiculopathy.4

ETIOLOGY
The etiology of cervical radiculopathy is commonly

attributed to mechanical compression, neuropraxia, or
chemical irritation of the nerve roots. Spondylosis can
affect the neuroforamen from all directions, which limits
nerve root excursion. Disk degeneration decreases fora-
minal height and alters the kinematics of the cervical
spine resulting in osteophyte formation arising from the
uncinate process and zygophophyseal joints. Other
problems that decrease the space available for the exiting
root can also cause radicular symptoms, which includes
trauma, infection, and tumor.5

The process by which compression or neuropraxia
results in cervical radiculopathy is not completely un-
derstood; however, both mechanisms can result in local
ischemia affecting efferent conductivity and pain re-
sponse. Inflammatory cytokines released from herniated
intervertebral disks such as interleukin-6, interleukin-8,
nitric oxide, tumor necrosis factor, and prostaglandin E2
are involved in the development of pain associated with
cervical radiculopathy, and provide the rational for
treatment with anti-inflammatory medications.6 Macro-
phages promote the resorption of herniated disk material,
but also modulate these non-neurogenic mediators. This
inflammatory cascade can sensitize nociceptive fibers lo-
cated within the dorsal root ganglion resulting in the
transport of substance P, neuropeptide Y, and calcitonin
gene–related peptide, all which can trigger pain.7 The
interactions between these neurogenic and non-neuro-
genic cytokines is not clearly delineated, however, the
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dorsal root ganglion seems to be very important in pain
perception resulting from the afferent conduction of no-
ciceptive stimuli.8

NATURAL HISTORY
The natural history of cervical radiculopathy seems

to exhibit significant variability, with risk factors and
prognosis speculated upon but not clearly delineated.
Historical studies have shown high rates of persistent
disability ranging from 23% to 66% of those treated
conservatively.9,10 The Rochester study showed peak in-
cidence occurring between 50 and 54 years of age, with
90% of patients having complete resolution or mild in-
capacitation from cervical radiculopathy at final follow-
up.2 Current literature would suggest that the natural
history of cervical radiculopathy is typically favorable
and self-limited, with approximately 75%–90% of pa-
tients having symptomatic improvement with con-
servative treatment11; however, there is no high-level
evidence available to determine which patients will ulti-
mately fail nonoperative treatment.

DIAGNOSIS
Patients with cervical radiculopathy typically report

varying degrees of pain, sensory disturbance, and weakness
in the dermatomes and myotomes of the affected nerve
root. Patient history and physical examination is typically
sufficient to make this diagnosis although no universally
accepted criteria for diagnosis exist. Understanding the
innervations of each cervical root is critical in determining
the location of the pathology. Axial neck pain, shoulder
pathology, cardiac disease, brachial plexopathy, lateral
epicondylitis, and peripheral entrapment neuropathies
(ie, cubital tunnel, carpel tunnel) can all confound the
accurate diagnosis in these patients. In addition, cervical
radicular symptoms may not follow typical pain patterns
associated with compression of that root due to significant
variability in the cervical root dermatomes.12 All patients
may experience some degree of axial neck, trapezial, and
interscapular pain that does not radiate.

A thorough physical examination must be performed
on every patient to determine the level of compression and
also to evaluate for the presence of myelopathy. Unlike in
the lumbar spine, the cervical nerve roots exit above their
corresponding pedicle with the exception of the C8 nerve
root. A prefixed or postfixed cord (alterations in the nerve
roots that contribute to the brachial plexus) can alter nor-
mal patterns of cervical innervation. The most commonly
involved nerve roots are C6 and C7, however, radiculop-
athy can occur at any level in the cervical spine. The ex-
amination should begin with a generalized overview of the
patient, their posture, head and arm position. In the cer-
vical spine, nerve roots exit the spinal cord in a much more
perpendicular manner coursing ventrolaterally to enter the
neuroforamen. This trajectory places the roots at risk for
neuropraxic injury particularly in the presence of ventral
pathology. It is common for patients with cervical radi-
culopathy to have temporary relief of their symptoms when

they hold their arms above their head, as this decreases
tension on the nerve root (ie, the shoulder abduction
sign).13 In addition, holding the neck in a more flexed po-
sition looking away from the affected side may also im-
prove symptoms. Patients should be evaluated for gait,
balance, and proprioception in all cases, as well as long
tract signs such as Hoffman’s sign, inverted brachioradialis
reflex, clonus, and Babinski’s sign. Cervical and shoulder
range of motion should be evaluated. Motor strength
should be tested in all major upper extremity muscle groups
and graded from 0 to 5. Sensation should also be evaluated
in all upper extremity dermatomes for light touch, pinprick,
and pain/temperature sensation to cover both the dorsal
column and spinothalmic tract. Provocative maneuvers
such as Spurling’s sign may reproduce the patient’s symp-
toms and should be performed. Spurling’s sign can elicit
symptoms by narrowing the neuroforamin and is executed
by extending the patient’s neck and rotating their head
toward the affected side while applying an axial load. Other
provocative maneuvers to test for cervical radiculopathy
include the shoulder abduction test, Valsalva, neck dis-
traction test, and upper limb tension test. However, these
provocative examination maneuvers are much more reli-
able in providing accurate diagnosis as a group than as any
single test in isolation.14

Imaging modalities commonly used to assist in the
diagnosis of cervical radiculopathy include plain radio-
graphs, magnetic resonance imaging (MRI), and/or
computed tomographic (CT) scans. Plain radiographs are
obtained to evaluate the patient’s sagittal alignment and
for the presence of instability. They have limited utility,
however, in predicting who will have radicular symp-
toms.15 MRI is the imaging modality of choice when
evaluating cervical radiculopathy although guidelines for
when to obtain this study are not defined (Fig. 1).

Generally accepted indications for MRI include the
presence of “red flags” in the patient’s history (eg, persistent
fever, weight loss, pain that wakes up the patient, etc),
motor weakness, evidence of myelopathy, or at least 6
weeks of persistent symptoms despite conservative treat-
ment. However, correlating the symptoms of the patients
with the MRI findings is paramount, as MRI findings in
the demographic of patients who typically have cervical
radiculopathy are often ubiquitous, with high rates of false-
positive findings in the asymptomatic patient.16 Matsumoto
evaluated cervical MRIs on 493 asymptomatic patients and
found a correlation between age and degenerative findings.
Disk herniation with spinal cord compression occurred in
7.6%, foraminal stenosis in 5.9%, with greater than 85% of
patients over 60 having evidence of degenerative disk dis-
ease in this asymptomatic cohort. Other studies have found
similar rates of degenerative changes in asymptomatic pa-
tients.17,18 CT can be used as an adjunct to MRI to de-
termine the osseous contribution to the foraminal
encroachment, however, are not typically obtained. The
utility of CT scans in the evaluation of cervical radiculop-
athy is enhanced significantly by the administration of in-
trathecal dye (CT myelogram) and may be indicated in
those who have a contraindication to MRI19 (Fig. 2).
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Electromyography (EMG) can also be used to assist
in the diagnosis of cervical radiculopathy and may be
helpful in ruling out brachial plexopathy or other more
peripheral compressive disorders. The accuracy of EMG in
diagnosing cervical cord or root compression was evaluated
in 77 patients preoperatively.20 The affected level was ac-
curately identified in 57% of patients, 10% had nonspecific
findings, whereas 33% had a normal EMG. Thus, EMG
should be used as an adjunct to diagnosis of cervical radi-
culopathy and not solely relied upon.

TREATMENT

Nonoperative Management
Conservative treatment should be attempted on all

patients with new onset radiculopathy in the absence of a
significant motor deficit or myelopathy. The rationale
behind conservative treatment is based mostly on pop-
ulation-based natural history studies that have reported

up to 90% of patients will have significant improvement
in symptoms with nonoperative care.2,3,10,21 Wong et al22

performed a systematic review of the literature on
studies that reported on patients with a herniated disk
leading to radiculopathy, and while they found 83% of
patients had resolution of symptoms with nonoperative
treatment, the time to complete recovery ranged from
24 to 36 months. Unfortunately, high-quality evidence
comparing operative and nonoperative care is limited,
but in at least 2 small studies, there was a clear benefit
to surgery in the short-term (0–3mo), but the results
of surgery and nonoperative care converged over
time.23,24

The ideal nonoperative treatment regime is unclear,
as many of the conservative measures used to treat cer-
vical radiculopathy are supported only by antidotal evi-
dence. First-line treatment for new symptoms includes
nonsteroidal anti-inflammatories, short courses of opioid
narcotics, or oral steroids. The patient and prescriber

FIGURE 1. A 67-year-old male with severe left arm pain in the C6–C7 distribution. A and B, Preoperative AP and lateral x-rays
showing loss of cervical lordosis and mild degenerative changes in the subaxial spine. C–E, Preoperative T2 magnetic resonance
imaging showing paracentral disk herniations resulting in compression at the C5–C6 and C6–C7 levels, respectively. The patient’s
age, cervical alignment, and multilevel involvement make him a good candidate for anterior cervical decompression and fusion.

FIGURE 2. A and B, Postoperative AP and lateral radiographs after C5–C7 anterior cervical decompression and fusion. Patient had
complete resolution of his arm pain.
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must be cognizant of the side effects associated with these
medications, which include gastrointestinal irritation,
kidney toxicity, hyperglycemia, and the potential for de-
pendence with opioids. Cervical range of motion and
strengthening exercises are typically not recommended
when patients are symptomatic as these movements may
exacerbate symptoms. These exercises can be initiated
after symptoms have resolved; however, there is no lit-
erature to suggest that this treatment is preventative of
future flares.25 Cervical traction and immobilization has
been advocated by some authors to calm the symptoms
associated with cervical radiculopathy.26 Short-term im-
mobilization may decrease inflammation and prevent
dynamic compression, but is of questionable benefit
considering the limitations of cervical collars in prevent-
ing subaxial motion.27 Cervical traction may improve
symptoms by distraction, which increases the dimensions
of the neuroforamen. It can be performed in several dif-
ferent ways with no consensus as to the optimal technique
or duration for maximal therapeutic benefit. A recent
prospective randomized clinical trial found that adding
mechanical traction to an exercise protocol in patients
with cervical radiculopathy resulted in superior 6 month
and 1 year outcomes (neck disability index, arm pain)
when compared with exercise plus over door traction, or
exercise alone.28

There is both retrospective and prospective data
that supports epidural steroid injections in the treatment
of cervical radiculopathy, with upwards of 60% of pa-
tients experiencing long-term symptomatic relief without
functional compromise.29,30 It is unclear if this improve-
ment is reflective of the natural history of this disease
process or a treatment response to steroid injections. A
recent multicenter prospective randomized comparative
study assigned 169 consecutive patients with cervical
radiculopathy to 1 of 3 the groups; cervical epidural in-
jections only, physical therapy plus pharmacotherapy
(gabapentin or nortriptyline), or combination of in-
jections physical therapy and pharmacotherapy.31 All
included patients had cervical radiculopathy for at least 1
month without myelopathy, never had surgery, and had
MRI findings that correlated with symptom profile. All 3
groups experienced a slight improvement in symptoms at
3 months, with the patients who had combination therapy
more likely to report a positive outcome. At 6 months
there was no significant difference found between the
treatment groups. There are significant risks associated
with cervical transforaminal and interlaminar steroid in-
jections including neurological deficit, epidural hema-
toma, and vascular infarct.32 These risks should not be
minimized, as in 2014, the Federal Drug Administration
deemed them severe enough to add a black box warning
for the use of corticosteroids in the epidural space.24 In
addition, currently there is no way to predict which pa-
tients will experience symptomatic improvement from
these injections. Thus, cervical epidural injections should
be recommended to these patients with caution, and
performed only by interventionist with specific training in
delivering this treatment.

Operative Management
According to population-based studies up to 25%

of patients with cervical radiculopathy will have persistent
symptoms and require surgical intervention.2 Several
techniques to address cervical radiculopathy have been
developed through either an anterior or posterior ap-
proach. The classic retrospective review published by
Bohlman illustrated the efficacy of anterior procedures in
treating cervical radiculopathy, with over 90% of patients
experiencing improvements in arm pain, motor and sen-
sory function at long-term follow-up.33 Although efficacy
has been established, the optimal timing of this inter-
vention has not been defined. For cervical radiculopathy
in the absence of myelopathy, surgery is recommended in
patients who have root-related dysfunction (pain, sensory
disturbance, weakness) for at least 6 weeks, have con-
cordant root compression on advanced imaging, and who
have failed nonoperative treatments. In addition, surgical
decompression should be considered in patients with <6
weeks of symptoms, but who have significant or pro-
gressive motor weakness. It is vital for the treating sur-
geon to be familiar with the risk and benefits of each
technique along with the associated approach to optimize
patient outcomes.

Anterior Approach
The anterior approach to the cervical spine offers

many advantages when treating patients with cervical
radiculopathy. It is a muscle sparring approach, which
offers direct access to the pathology thus avoiding the
need for manipulations of the neural elements. In addi-
tion to direct decompression of the neuroforamen, in-
direct decompression through restoration of disk space
height can be achieved. The approach is well tolerated by
patients with very low rates of infection, and while dys-
phagia is common, it is usually transient. Iatrogenic
vascular injury is very rare during the anterior approach
to the cervical spine but a potentially catastrophic com-
plication.34 Aberrant vascular anatomy such as a tor-
tuous vertebral artery or retropharyngeal carotid artery
significantly increases the risk of iatrogenic injury.35,36

The treating surgeon should carefully evaluate all pre-
operative imaging with special attention made to the
course of these vascular structures (Fig. 3).

Three main procedures have been described for the
treatment of cervical radiculopathy from an anterior ap-
proach; anterior cervical discectomy fusion (ACDF),
cervical disk replacement, and foraminotomy.

ACDF is by far the surgical treatment with the
longest track record of successfully treating cervical rad-
iculopathy. ACDF was first described in 1955 by Smith
and Robinson who later published the first series of 62
consecutive patients treated with ACDF in 1962.37 The
principals of the ACDF have changed very little since
1955, however, the instrumentation used has evolved
significantly (Fig. 4).

Several prospective and retrospective studies have
shown the efficacy of ACDF in treating cervical radicul-
opathy. The benefit of surgery has clearly been established
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in the short term with more rapid improvement in symp-
toms, however, the results of surgical and nonsurgical
treatment converge over time.38 Bohlman et al33 reported
long-term follow-up (average 6 y) on 122 patients who had
a 1–4 level ACDF and found sustained improvement with
108 (88%) having no function limitation.

Although clinical benefits to patients undergoing an
ACDF have been well reported, specific graft-related
complications, hardware failure, risk of pseudoarthrosis,
and adjacent segment degeneration do exit. The incidence
of pseudoarthrosis after ACDF is affected by patient-
specific factors and the number of levels included. Bohl-
man stressed the importance of meticulous endplate
preparation and reported a 95% fusion rate after single-
level ACDF.39 However, fusion rates decrease sig-
nificantly with multilevel procedures as several series have

report a pseudoarthrosis at one or more levels in up to
50% of patients.40,41 Anterior instrumentation may not
affect fusion rates after single-level ACDF, but is strongly
advised for multilevel procedures not supplemented by
posterior fixation.42,43 Another concern with anterior
column fusion is adjacent level degeneration. Hilibrand
and Robbins,44 described adjacent segment disease (ASD)
as radiographic degeneration at a level adjacent to a prior
fusion that results in new neurological sequelae. The es-
timated incidence of new symptomatic adjacent level
disease increases approximately 2.9% per year after fu-
sion and is 25% at 10 years.45 Currently it is unclear if
adjacent segment pathology is a reflection of the natural
history of cervical spondylosis or a result of the altered
biomechanics that occurs after cervical fusion. Despite
these complications, ACDF is still considered the “gold

FIGURE 3. A–C, Preoperative magnetic resonance imaging and computed tomographic scan identified a tortuous vertebral artery
with a medial course through a vertebral body in the subaxial spine. Anterior cervical decompression and fusion at this level would
place this patient at serious risk of vascular injury.

FIGURE 4. A 44-year-old female who presented with persistent neck and arm pain in the C6 distribution. A and B, Preoperative AP
and lateral x-rays show normal lordosis, preservation of disk height, with normal appearing facet joints. C and D, Preoperative
magnetic resonance imaging show disk protrusion at the C5–C6 level impinging the right C6 nerve root. Considering the
patient’s age and physiological alignment with minimal degenerative changes, she was determined a good candidate for cervical
disk arthroplasty.
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standard” for management of cervical radiculopathy at 1,
2, or 3 levels.

The concern that ACDF alters normal spinal kine-
matics, and that this alteration may result in adjacent
level disease in addition to the concerns regarding pseu-
doarthrosis have fueled the development of motion-
sparing procedures such as CDA. The surgical approach
and associated decompression of the neural elements for
CDA is very similar to that performed with ACDF. The
theoretic benefit of disk replacement include avoidance of
nonunion and graft-related complications, hardware
failure such as screw back out, and more physiological
maintenance of spinal kinematics through motion pres-
ervation. Although it is still unclear if this motion-spar-
ring device decreases rates of ASD over the long term
(10+y), a recent systematic review found no decrease in
ASD in shot-term and mid-term follow-up when CDR
was compared with ACDF46 (Fig. 5).

Despite no significant decrease in ASD with the use
of CDAs, its clinical efficacy for the treatment for cervical
radiculopathy has been established in the literature.
Goffin et al47 reviewed cervical motion and adverse events
in 98 consecutive patients who received a single or 2 level
CDA for radiculopathy or myelopathy, and found fa-
vorable motion profiles persisted at 4–6 years. Several
studies comparing ACDF to CDA have been published.

Cao and colleagues48 preformed a prospective study of
120 patients with single-level cervical radiculopathy who
were randomized to either ACDF or CDA (Bryan Disc—
Medtronic Sofamor Danek, Memphis, TN) and followed
for 60 months. Outcome measures included VAS, NDI,
also radiographs where accessed for the presence of het-
erotopic ossification (HO). At 60 months follow-up there
was no significant difference in VAS or NDI between the
groups. A significant percentage of patients who received
CDA developed HO (60%), however, this did not have a
significant effect on motion.49

Another prospective randomized trial with 5-year
follow-up was performed by Zigler et al50 comparing
CDA (ProDisc-C—Synthes, West Chester, PA) to ACDF
for single-level disease. This study, which included 209
patients (103 CDA, 106 ACDF) followed several outcome
measures over 60 months, including VAS for arm pain,
NDI, SF-36, patient satisfaction, neurological examina-
tion, and adverse event occurrence. Both groups experi-
enced significant improvement in the clinical outcome
measures at 5 years, however, the CDA cohort had less
neck pain intensity and frequency than those treated with
ACDF. There were no device failures and the patients
treated with CDA maintained their motion and had a
significantly lower reoperation rate (2.9%) compared
with the ACDF cohort (11.3%).

FIGURE 5. A–C, Postoperative x-rays show preservation of motion with flexion and extension after C5–C6 cervical disk arthro-
plasty. The patient had complete resolution of her arm pain after the procedure.
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With the success of CDA being accepted as a fea-
sible option for single-level radiculopathy, some authors
are advocating the use of CDA in patients with con-
tiguous multilevel disease. Davis et al51 recently published
a 4-year data from a multicenter prospective randomized
trial showing the efficacy of 2 level CDA (Mobi-C—LDR,
Austin,TX) in treating cervical radiculopathy. As with
ACDF, CDA has all of the complications associated with
an anterior approach to the cervical spine, but it also has
unique complications. HO is the most commonly cited
complication associated with CDA, however, the clinical
consequences of HO in this setting have not been com-
pletely defined.52 Long-term follow-up (20 y) is needed to
evaluate the survivorship of these implants, and whether
or not osteolysis and implant loosening is a significant
problem over time.

Another treatment described for cervical radiculop-
athy is anterior decompression without fusion or disk re-
placement by a trans uncal foraminotomy. This technique
was developed in the 1970s and modified in the 1990s to
preserve the majority of the intervertebral disk.53,54 Ben-
efits of anterior cervical foraminotomy included direct
decompression of compressive pathology through a mus-
cle sparing approach, while preserving the architecture of
the functional spinal units thus eliminating the need for
fusion. This technique was advocated for in patients with
unilateral radicular symptoms, with improvement in arm
pain reported as high as 91% in some small series.55 En-
thusiasm for this minimally invasive motion-sparing pro-
cedure decreased significantly when follow-up studies
illustrated high complications and reoperations rates.56

Currently there is little indication to perform anterior
foraminotomy in patients with cervical radiculopathy.

Posterior Approach
Posterior cervical laminoforaminotomy is another

option for the treatment of cervical radiculopathy. Al-
though, ACDF is considered the gold standard, posterior
foraminotomy is an alternative associated with its own
advantages. This posterior approach avoids potential in-
jury to vital structures encountered during the anterior
approach such as the carotid and vertebral arteries, re-
current laryngeal nerve as well as the esophagus. Thus, a
posterior approach may be appropriate for any patient
with prior anterior surgery or abnormal anatomy, which
may put those structures at increased risk. In addition,
pathology at multiple levels can be addressed without the
need for a fusion procedure, thus eliminating the risk of
pseudoarthrosis, graft-related complications, and ASD.
The efficacy of posterior foraminotomy in treating cer-
vical radiculopathy has been established in the literature,
with 80%–90% of patients experiencing symptomatic
relief57 (Fig. 6).

A retrospective review of patients who received
posterior laminoforaminotomy for cervical radiculopathy
from 1990 to 2009 showed that 90% of patients reported
improved pain, weakness, or function.58 The overall
complication rate in this study was only 3.3%, with only
6.2% developing recurrent symptoms treated with re-
vision surgery. Patients who had soft disk herniations had
significantly better outcomes than those with disk osteo-
phyte complexes. This finding can likely be attributed to
the fact that posterior laminoforaminotomy provides
only indirect decompression of a nerve root compressed
by uncovertebral pathology. Posterior cervical foramin-
otomy can be performed by an open or MIS approach,
however, a recent meta-analysis of 20 articles found no

FIGURE 6. A 64-year-old male presented refractory right-sided pain in the C7 and C8 distributions with no evidence of myel-
opathy on examination. A, Sagittal T2 magnetic resonance imaging (MRI) showing multilevel disk protrusion. B and C, Axial T2
MRI through C6–C7 and C7–T1, respectively, showing foraminal stenosis. A right-sided posterior laminoforaminotomy was
performed at C6–C7 and C7–T1 with complete resolution of his arm pain.
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difference in outcomes between the 2 techniques.59 Few
studies directly compare foraminotomy to ACDF; how-
ever, Tumialan et al,60 evaluated 38 age-matched military
personal treated with one of these 2 procedures. There was
no significant difference in operative time, blood loss, nar-
cotic uses, or outcome. However, there were significant
differences in average time to return to work (4.8wk for
foraminotomy, 19.6wk for ACDF), and direct cost asso-
ciated with treatment ($3570 for foraminotomy, $10,078 for
ACDF). Posterior laminoforaminotomy is a viable surgical
option for patients with cervical radiculopathy with similar
2-year reoperation at the index level as seen with ACDF.61

Concerns regarding posterior laminoforaminotomy for the
treatment of cervical radiculopathy include the muscle
splitting approach and more importantly that only indirect
decompression of the nerve root can be achieved. This
treatment may be appropriate for patients with multilevel
disease attributed to soft disk herniations who have good
sagittal alignment and no instability.

AUTHORS’ PREFERRED TREATMENT
At our institution, most patients receive 6–12 weeks

of nonoperative treatment for cervical radiculopathy, to
provide an opportunity for the natural history to declare
itself. The exceptions to this are patients with significant
weakness (3/5 motor strength or less) and patients with
predominant symptoms of cervical myelopathy. For the
majority of patients with cervical radiculopathy who fail
nonoperative treatment, our favored approach is an an-
terior decompression and fusion with instrumentation
and allograft. The posterior approach is reserved for
patients with a soft disk herniation in a lateral/foraminal
location, where removal would not require any manipu-
lation of the spinal cord. We have routinely performed
ACDF of for up to 4 levels with good clinical results and
a low rate of reoperation for nonunion. For patients with
well-preserved disk height and a soft herniation anterior
to the spinal cord, disk arthroplasty is preferred, provided
the operative level can be adequately visualized on a lat-
eral radiograph obtained in the office preoperatively.

SUMMARY
Although it is clear that most patients with cervical

radiculopathy will improve with conservative treatment,
we currently cannot predict patients who will respond to
conservative treatments or those who are best served with
surgical intervention. Diagnosis is made from history and
physical examination, followed by imaging studies to
support/confirm the diagnosis. The patient’s clinical
symptoms must correlate with the image findings if sur-
gical intervention is to be considered. The role of epidural
steroid injections in the management of these patients is
not clear, symptomatic improvement has been reported
with their use, however, there are significant risks asso-
ciated with this intervention. There are several viable
surgical options for the management of cervical radicul-
opathy. Factors that influence which treatment is pro-
vided include hard versus soft pathology, number of

levels involved, previous surgery, sagittal alignment, and
risk of nonunion. Regardless of approach the majority of
patients treated surgically have more rapid resolution of
their symptoms, although most studies fall to show sig-
nificant long-term benefit over conservative management.
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