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Diagnosis and Nonoperative Management

of Cervical Radiculopathy

Maj. Robert S. Wainner, PhD, PT, OCS, ECS'
LtCol Howard Gill, MD*

Study Design: Qualitative, comprehensive literature review.

Objective: To discuss and summarize the current peer-reviewed literature related to the
managment of patients with cervical radiculopathy.

Background: Cervical radiculopathy is a lesion of the cervical spinal nerve root with a
reported prevalence of 3.3 cases per 1000 people; peak annual incidence is 2.1 cases per
1000 and occurs in the fourth and fifth decades of life. Nerve root injury has the potential
to produce significant functional limitations and disability.

Methods and Measures: A search of the MEDLINE, CINAHL, and Web of Science databases
for the periods 1966, 1982, and 1996, respectively, to December 1999 was conducted using
selected keywords and MeSH headings. The bibliography of all retrieved articles were
searched and pertinent articles were obtained. The Cochrane Database of Systematic
Reviews was also searched. Literature related to the diagnosis, prognosis, and treatment of
cervical radiculopathy were thoroughly reviewed and summarized using a critical appraisal
approach.

Results: Although cervical radiculopathy remains largely a clinical diagnosis, the true
diagnostic accuracy of the clinical examination for cervical radiculopathy is unknown.
Imaging and electrophysiologic tests are capable of detecting clinically significant problems
in many patients and each modality has inherent strengths and weaknesses; technical as
well as practical factors affect the choice of procedure. The natural course of cervical
radiculopathy appears to be generally favorable but no prognostic or risk factors have been
firmly established and the efficacy of various nonoperative treatments for the condition is
unknown.

Conclusion: A clear definition of terms and further research are required to establish
definitive diagnostic criteria and effective treatment for the management of patients with
cervical radiculopathy. J Orthop Sports Phys Ther 2000;30:728-744.
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ervical radiculopathy
is, by definition, a
disease of the cervical
spinal nerve root™
and is most common-
ly caused by a cervical disc hernia-
tion or other space occupying le-
sion (typically osteophytic en-
croachment associated with cervi-
cal spondylosis) that may result in
nerve root impingement, inflam-
mation, or both."'* The manage-
ment of cervical radiculopathy
merits careful consideration be-
cause a substantial proportion of
patients with cervical radiculopa-
thy may require surgical interven-
tion'* and are often treated by
physical therapists.”® Because cervi-
cal radiculopathy is a familiar con-
dition encountered by many clini-
cians and is based on a patho-ana-
tomic diagnosis, it would seem
that the protocol for management
should also be well established.
The criteria for diagnosing cervi-
cal radiculopathy, however, have
not been established. Current
knowledge about cervical radiculo-
pathy might not give health pro-
fessionals adequate information to
determine prognosis and identify
risk factors or select interventions
that are efficacious for the treat-
ment of cervical radiculopathy.
Previously published reviews
have focused on the surgical man-

agement of cervical radiculopa-

thy*" have included patients with
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neck pain of unspecified origin,
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YABLE 1. Search strategy MebH headings and key words.

Cervical radiculopathy.mp
Cervical vertebrae
Intervertebral disk displacement
Nerve compression syndromes
Radiculitis

Spinal nerve roots

Diagnostic imaging
Radiography

Magnetic resonance imaging
Electromyography

Outcome assessment (health care)
Prognosis

Controlled clinical trial
Trealment outcome

Treatment failure

Physical therapy

Exercise therapy

Motion therapy

Occupational therapy
Acupuncture therapy

Salvage therapy

Behavior therapy

or dealt with an athletic patient population.™ In ad-
dition, many reviews have included statements re-
garding diagnosis or treatment of cervical radiculo-
pathy that are unreferenced, anecdotal, or from sec-
ondary sources.! ##137119 The purpose of this review is
to describe the current peerreviewed literature relat-
ed to the epidemiology, diagnosis, prognosis, and
nonoperative treatment of cervical radiculopathy.

METHODS

In an attempt to locate all articles published in the
peer-reviewed literature pertinent to review, a search
of the MEDLINE, CINAHL, and Web of Science da-
tabases for the periods 1966, 1982, and 1996, respec-
tively, to December 1999 was conducted using the
keywords and MeSH headings in various combina-
tons, depending on the management area con-
cerned (Table 1). In addition, the bibliographies of
all retrieved articles were searched and pertinent arti-
cles were obtained. The Cochrane Database of Sys-
tematic Reviews was also searched. Although several
protocols related to the treatment of neck pain exist,
none were specific to cervical radiculopathy and no
reviews had been completed at the time our article
was submitted. A numerical rating system was not
used to grade the quality of the studies in our review
and no attempt was made to numerically integrate
data across studies or perform a meta-analysis of the
literature. Literature related to the diagnosis, prog-
nosis, and treatment of cervical radiculopathy were
thoroughly reviewed and summarized using the criti-
cal appraisal guidelines recommended in the users’
guides to the Medical Literature series,”2%66.7
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RESULTS

Etiology

Cervical radiculopathy is said to be of nontraumat-
ic origin and occurs spontaneously in the majority of
cases:”” one large epidemiological study reported that
a history of physical exertion or trauma occurred in
only 14.8% of the 561 patients studied.”® A number
of less common or unusual causes have been report-
ed in selected cases and include: metabolic distur-
bances®; surgical complications® "% tumor'?; sar-
coidosis®; arteritis'®®; athetoid and dystonic cerebral
palsy*®; decompression sickness'®; carrying heavy
baggage™; parachuting®; ganglion compression'!?;
Non-Hodgkin's lymphoma!®; and vertebral artery
torturosity and loop formation.?”

Cervical radiculopathy is most often attributable to
a lesion of the nerve root secondary to cervical disc
herniation and spondylosis. These space occupying
lesions are olten classified as “‘soft” or “hard”™ discs,
respectively.!”!# True differences in the proportion
of cervical radiculopathy attributable to disc and
spondylosis are difficult to assess since differentiating
between the two can be uncertain in a majority of
cases.''® Many epidemiologic and surgical series re-
port a higher incidence of cervical radiculopathy sec-
ondary to spondolytic changes than cervical disc her-
niation,* 9810116 byt contrary reports exist.'? For pur-
poses of this paper, cervical radiculopathy is defined
as a lesion or disease of the cervical nerve root, re-
gardless of etiology. It is equally important at this
point to define what a cervical radiculopathy is not.
The mere presence of a cervical disc herniation,
spondylosis, or osteophytic spurring of the interverte-
bral foramen observed on an imaging study or at
surgery is not sufficient for establishing the diagnosis
of cervical radiculopathy, nor is it necessary. Nerve-
root compression is not painful in the absence of in-
flammation, and inflammation of the nerve root may
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occur in the absence of a compressive lesion.'?!
Therefore, the concept that cervical radiculopathy is
necessarily due to compressive pathology is not accu-
rate.*’ While cervical disc herniation and spondylosis
are admittedly the most common causes of cervical
radiculopathy,''® the bony and ligamentous tissues af-
fected by these conditions are themselves pain gener-
ators and are capable of giving rise to the radicular
or referred symptoms®2-718! gbserved in patients
with nerve root pathology.

Epidemiology

Several large epidemiological studies of cervical
radiculopathy published from 1976 to 1990 were lo-
cated."® 7210116124 The prevalence of cervical radicu-
lopathy has been estimated at 3.3 cases per 10001
with an average age-adjusted incidence rate of .8
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cases per 1000 persons.''® Peak incidence of cervical
radiculopathy is most frequently reported to occur in
the fourth or fifth decade of life% 72116124 with an an-
nual incidence of 2.1 cases per 1000 for this age
group.'! It is unclear whether there is a predomi-
nance based on sex. Some reports show that cervical
radiculopathy is predominant in men”!'® and other
reports have shown predominance in women, 58124

It is generally agreed that involvement of the C6
and C7 nerve roots secondary to lesions of the C5-6
and C6-7 motion segments are most common,' #3157
However, whether the C6 or C7 is the most common-
ly affected nerve root depends on the case series of
patients reported, with most favoring the
(':?I".I 1.61,87,101,105,116,160.162 versus CB-I:S,-IH.E:}.H‘:.! 11 l{:\;cl‘

based on surgical or laboratory study findings.

Diagnosis

What is the status of our current clinical acumen
for the diagnosis of cervical radiculopathy? Consider
the following two statements taken from seemingly
authoritative sources: (1) “Cervical radiculopathy is a
specific diagnostic entity that requires not only high-
lv specific diagnostic criteria, but the exclusion of
other diseases that may mimic radicular symptomatol-
ogy !; (2) "First, there are no well-defined diagnos-
tic criteria for cervical radiculopathy, making a differ-
ential diagnosis from numerous other causes of neck
and upper limb pain difficult.”''® These statements
illustrate the fact that the diagnostic criteria for cer-
vical radiculopathy are not well-defined and no uni-
versally accepted criteria for the diagnosis of cervical
radiculopathy has been established.!'® Given the lack
of definitive diagnostic criteria, what is sufficient for
the diagnosis of cervical radiculopathy? Laboratory
tests most commonly used to establish the diagnosis
of cervical radiculopathy are imaging studies and
clectrophysiologic studies. While not perfect,5717
these tests are considered to be the most accurate
means of diagnosis available and are often used to
support and supplement the clinical examination pri-
marily when the clinical examination is unclear,
when other conditions need to be ruled-out, or
when making a decision to intervene surgically.*25752

Although many authors state that cervical radiculo-
pathy remains largely a clinical diagnosis,!*!*%7 the
true diagnostic accuracy of the clinical examination
for cervical radiculopathy is unknown and existing
data suggest that it is not very accurate.?*> There
are numerous clinical examination items that are
purported to be useful for the diagnosis of cervical
radiculopathy,® but it is necessary to examine the va-
lidity of these diagnostic tests and measures. Just as
the randomized clinical trial provides the “best” evi-
dence whereby causality and treatment effectiveness
can be determined,'* optimum methodological prin-
ciples have been proposed to assess the validity and

730

usefulness of diagnostic tests.®'?117.128 Three critical

aspects that determine the validity and usefulness of
a test include the standard reference criterion to
which the test is compared,* the spectrum of pa-
tients to which the test is administered or applied,'"”
and the procedures used to control bias.®®

The degree to which each of the aforementioned
principles is adhered to when assessing the diagnos-
tic properties of a test determines the level of confi-
dence one may place in the validity of the results for
that particular test. Because laboratory procedures
are expensive and not without risk, findings from the
clinical examination that are referenced to a labora-
tory procedure “criterion standard” are most often
used to establish a preliminary diagnosis and the
clinical examination is increasingly relied upon in
this era of medical cost cutting.'* Following a brief
ciscussion of differential diagnosis of cervical radicu-
lopathy, the validity of both clinical examination and
laboratory procedures will be discussed in the con-
text of the previously mentioned issues concerning
validity, 2866117

Differential diagnosis Common musculoskeletal
disorders and other neurological conditions that
must be considered in the differental diagnosis of
cervical radiculopathy include lesions of the rorator
cuff and shoulder adhesive capsulitis.** Common
neurclogic disorders that must be ruled-out include
myelopathy (most common)®’; upper limb mononeu-
ropathies of the median, ulnar, and radial nerves;
and idiopathic brachial neuritis.'** In addition, the
following unusual conditions have masqueraded and
have been mistaken for cervical radiculopathy: intra-
cranial tumor'; axillary schwannoma®; epidural vari-
cose viens™; glenoid cyst''; vertebral artery dissec-
tion™; and osteochondroma of the upper cervical
spine.?

Chlinical examination Complaints of neck pain
with or without radiating arm pain in conjunction
with findings of diminished muscle stretch reflexes,
loss of sensation, and motor weakness are considered
classic diagnostic findings of cervical radiculopathy.*
This assumption must be considered in light of the
available scientific evidence. The salient historical
features and selected physical examination findings
(primarily the standard neurologic exam consisting
of reflex testing, sensation, and motor testing) in pa-
tients with cervical radiculopathy have been de-
scribed in 2 early case series reports.”>!'% Since then,
other studies have reported similar findings, the re-
sults of which have been repeated in various
texts"®1"® and review papers*'** dealing with the sub-
ject. Unfortunately, in all these reports the majority
of subjects demonstrated severe nerve root involve-
ment and many eventually underwent surgery. Due
to this spectrum bias, it is unknown whether the clin-
ical examination findings reported in these studies
are characteristic of patients with less severe nerve
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root lesions.''” Primary rescarch findings related to
the historical and physical examination findings are
summarized below.

History In the majority of disease states, including
neurologic disorders, an accurate diagnosis can be
made from information obtained from a patient’s
history alone over 75% of the time.“21%151 Many his-
torical elements have been described as pertinent for
the diagnosis of cervical radiculopathy and include
location and patterns of pain, location and patterns
of altered sensation or paresthesias, and motor defi-
cits.#1#21%% Unfortunately, historical elements were
not well-defined in these studies and details related
to their diagnostic accuracy are lacking.®s Atypical
pain patterns reported include chest pain (pseudo-
angina),'”” breast pain,” and jaw pain.® A majority
of patients report radicular symptoms in the upper
extremity with or without neck pain'*%'%% although
some patients may experience neck pain only.”!

Physical examination
1. Conventional Neurologic Examination Findings.

This examination includes testing of strength,

muscle suretch reflexes, and sensation. A standard

neurological examination of the upper extremity
is indicated for patients who present with radiat-
ing neck pain and radicular symptoms.’? However,
only 1 study has assessed the reliabilitv of the con-
ventional neurologic examination of the upper ex-
tremity. Viikari-Juntura reported moderate interra-
ter reliability for sensory and strength testing

(Kappa .40-.64) using standardized and opera-

tionally defined test procedures.!™ In what is per-

haps the most frequently cited study regarding the
value of the conventional neurologic examination
in patients with cervical radiculopathy, Yoss et al
found that diminished muscle stretch reflexes, ob-
jective motor weakness, and diminished sensation
agreed with surgical indings 82, 77, and 65% of
the time, respectively.'®

Although the conventional neurologic examina-
tion is a standard component in the evaluation of
patients with suspected cervical radiculopathy, its
value for the diagnosis of cervical radiculopathy is
not well established.'™

2. Range of Motion. Cervical range of motion

(ROM) is trequently assessed when examining pa-

tents with complaints of neck pain'® and cervical

ROM measurements may be used as an indicator

of treatment effectiveness.™ Cervical ROM is often

impaired and may result in functional limitations
in patients with cervical radiculopathy.”” Although
limited cervical flexion ROM has been described
as characteristic or useful for the diagnosis of cer-
vical radiculopathy, #4129 this claim has not been
substantiated by data.

Intraclass correlation coefficient values of 84—

92 have been reported for measuring cervical

range of motion in subjects who suffer from me-
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ken on each o

chanical neck pain or who are asymptomatic. Mea-

surements have been taken with a variety of de-

vices, but most are cumbersome in nature, which
often limits their clinical applicability.69.105.163

3. Provocative Tests. Provocation tests are procedures
designed to increase or decrease a patient’s symp-

toms and usually have a dichotomous outcome. A

positive test is thought to indicate that the target

disorder has a mechanical component and may be
responsive to treatment.*** The basis for most
provocative tests used to aid in the diagnosis of
cervical radiculopathy is that mechanical deforma-
tion (compression or tension) or alleviation of
mechanical deformation (distraction or relaxa-
tion) of the neural elements increases or decreas-
es, respectively, symptoms or severity of symptoms
in patients with nerve root irritation.% 1% Me-
chanical deformation results in a reproduction or
increase of the patient’s symptoms due to isch-
emia and irritation of nerve axons whose depolar-
ization threshold is elevated (ie, more easily depo-
larized) due to injury.52%

Provocative tests for patients with cervical radi-
culopathy may induce or alleviate mechanical de-
formation by the following mechanisms: enlarge-
ment or narrowing of the neural foramen,™ 135 pe-
ripheral neural elements placed on slack or
stretch, %122 and an increase in intrathecal pres-
sure. '

Five different provocative tests have been re-
ported as useful for the diagnosis of cervical radi-
culopathy and include: Spurling’s or quadrant
test'*; Shoulder Abduction test®; Valsalva's ma-
neuver'': Neck distraction’; and Elvey’s Upper
Limb Tension Test (ULTT).* Unfortunately, only
1 prospective report has been published regarding
the efficacy of several of these tests.’® The opera-
tional definition of each test and, if known, its re-
liability and diagnostic accuracy coefficient, is list-
ed in Table 2.

Given the paucity of evidence, the true value of
the clinical examination for the diagnosis of cervical
radiculopathy is unknown at this time.

Laboratory tests Diagnostic test procedures used o
confirm the presence of a clinically suspected cervi-
cal radiculopathy include imaging and electrophysio-
logic tests. The purpose of the former is to detect
anatomic abnormalities and the latter to detect neu-
romuscular physiologic abnormalities. As is the case
for many tests used to diagnose spinal disorders,”
the diagnostic accuracy of imaging studies (magnetic
resonance imaging, computed tomography with or
without contrast, and myelography) and electrophys-
iologic tests (primarily needle electromyography
[EMG]) is not perfect.

Imaging studies Imaging studies allow representa-

tion of anatomic abnormalities. Cervical myelography

was the procedure of choice in the late 1970’s for
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TABLE 2. Reliability and diagnostic accuracy of selected clinical examination

components for the diagnosis of cervical radiculopathy.

Test/Procedure

Operational definition Reliability

Validity

Sensory testing

Motor festing

Muscle stretch reflex

Spurling's/Quadrant sign

Shoulder abduction sign

Valsalva maneuver

Neck distraction

Elvey’s Upper Limb Ten-
sion Test

Patient response to light touch and pain.
Representative dermatomal areas identi-
fied and tested with fingers (light touch)
and injection needle (pain). Three-level
scale used: normal, hyperesthesia, hypoes-
thesia.

Primarily based on side to side differences of
selected muscles. Determination of bilat-
eral deficit made on basis of age and gen-
eral condition, Three level scale used: nor-
mal, reduced, markedly reduced.

Elicited from the biceps, brachioradialis, and
triceps using a reflex hammer.

Pain; K = .29-.68'%?

K= A40-64"

Has not been reported

Patient sitting. Examiner laterally flexes, K=.61-71"%
slightly rotates, and then applies ~7-kg
compression force to the head. Positive
test is reproduction of symptoms.

While sitting, the patient is instructed to K=.21-40""

place the hand of the affected extremity
on the head in order to support the ex-
tremity in the scapular plane. Positive test
is reduction or elimination of symptoms.

Patient is instructed to take a deep breath
and hold the breath while attempting to
exhale over a 2-3-second period with
gradually increasing force. Positive test is
the reproduction of symptoms.

Patient lies supine and the neck comiortably
positioned. Examiner securely grasps the
patient’s head under the occiput and chin
and gradually applies an axial traction
force up to ~30 |bs. A positive test is the
reduction or elimination of symptoms.

Several modifications of Elvey’s test designed
to selectively stress the peripheral nerves
of the upper extremity have since been
proposed.* The reliability of an upper
limb tension test similar to the one de-
scribed by Elvey has been reported by Vii-
kar-Juntura.' Positive test is the reproduc-
tion of symptoms.

Has not been reported

K = 50

K =35

Light touch: K = .41-.62

Criterion standard: myelography'*

1 neurologic sign positive: Sn =
83, 5p =.70

2 neurologic signs or more posi-
tive: Sn = .62, Sp = .78

See ahove

Has not been reported

Criterion standard: myelography'>*

Sn = .36, Sp = .96

Criterion standard: myelography
Sn = .43, Sp = .80"
% agreement = 68%*'

Has not been reported

Criterion standard: myelography'*!
Sn = .40, 5 = 1.0

Has not been reported

Sn indicates sensitivity; Sp, specificity.

* Reliability and validity coefficients have also been reported for this test when applied and assessed in patients with mechanical neck pain'>” and myelopa-

thy."** Reliability in asymptomatic subjects has heen assessed as well."**
" Entire sample consisted of subjects with the condition; specificity undeterminable. Percent agreement uncorrected for chance.

the evaluation of patients with cervical radiculopa-
thy.*” However, a number of technological advances

tion with magnetic resonance imaging.

delineation of osteophytes when used in conjunc-

12,102

have been made resulting in imaging procedures 2. Myelography. This modality uses contrast medium

that are more sensitive and specific than myelogra-
phy and include computed tomography with myelog-
raphy, as well as magnetic resonance imaging. Al-
though the imaging modalities described in the fol-
lowing paragraphs are capable of detecting clinically
significant problems in many patients, technical and
practical factors atfect the choice of procedure and
each modality has its inherent strengths and weak-
nesses.%7
1. Plain Radiographs. The primary role of radiogra-
phy in the diagnosis of cervical radiculopathy is to
rule-out other insidious discase processes and the

752

administered intrathecally followed by x-ray. It is
‘used to assess the effect of a space occupying le-
sion on the dural sac, the nerve roots, and the
spinal cord.”™ However, it is difficult to distin-
guish the nature of the defect (cervical disc herni-
ation or osteophyte) 7?7 Infection of the punclure
site and side effects of the contrast medium are a
concern. In current practice, myelography is al-
most always used in conjunction with computed
tomography and rarely employed as a stand-alone
procedure ®*

3. Computed Tomography Scan. Particularly useful

] Orthop Sports Phys Ther«Volume 30« Number 12 «December 2000

s

e e @

e




+

N WS—

P

e i

-

tor enhancement of bony margins. Computed to-
mography is more sensitive than magnetic reso-
nance imaging to bony changes but has limited
ability to detect soft-tissue lesions and the patient
is subjected to ionizing radiation.'*%%%

4. Computed Tomography With Contrast Medium.
Myelography is performed and followed by a com-
puted tomography scan. This combination en-
hances the advantages of myelography to detect
space occupying lesions while providing excellent
resolution of bony structures.'*? Likewise, the pa-
tient is also subjected to the risks of both myelog-
raphy and computed tomography.

5. Magnetic Resonance Imaging. Magnetic resonance
imaging is noninvasive and more sensitive o
changes of the disc, spinal cord, nerve root, and
surrounding soft rissue structures.”” Standard views
(axial and sagittal plane) may not detect lesions
involving the foramina or be able to differentiate
between a lateral cervical disc herniation or osteo-
phyte.”* Magnetic resonance imaging is contrain-
dicated for patients with certain metal implants.
Patients with claustrophobia may require sedaton
in order to tolerate the procedure and the mone-
tary cost is high.

Although the use of noninvasive imaging tech-
niques such as computed tomography and magnetic
resonance imaging for the diagnosis of cervical radi-
culopathy is appealing, large prospective”™!! and
controlled studies* have demonstrated that both
procedures, as well as plain x-rays, support pathoan-
atomic diagnoses in 197-75%* of asymplomatic sub-
jects, depending on age. Because of this high false-
positive rate, the mere presence of disc or bony ab-
normalities is no guarantee that they are the cause
of the patient’s radicular signs and symptoms. Fur-
thermore, it is well known that most tissues compris-
ing the spinal motion segment (including the disc)
can cause referred or radicular-like symptoms®#171.51
and disorders unrelated 1o the nerve root and can
cause reflex and motor changes. '™ While sympto-
matic patients demonstrate a higher incidence of
degenerative changes on x-ray** and magnetic res-
onance imaging"' than asymptomatic subjects. diag-
nostic accuracy characteristics have not been report-
ed, which would allow practitioners to make clinical-
ly meaningful diagnostic decisions.” Other types of
pathology demonstrated in asymptomatic subjects by
magnetic resonance imaging are not trivial and may
include spinal cord impingement as well as com-
pression . ®>!"! Siudies attempting to match clinical
manifestations to abnormal imaging features that
are verified surgically serve only to visually confirm
what was recorded radiographically and are primari-
ly concerned with the existence of the lesion and
not necessarily its effects.®971% Because imaging
procedures may produce a number of dramatic ab-
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normalitics that produce no signs or symptoms, in-

terpretation of any imaging finding must be done

in the context of the patient’s clinical presenta-
tion.”®

Most imaging studies have used surgical observa-
tion of lesions as a criterion standard.'*" %4192 Imag-
ing studies have a role in selecting surgical candi-
dates and clarifying diagnostic uncertainty, especially
when the patient’s symptoms are persistent or not re-
sponding to nonoperative treatment.”” However, se-
lection of the optimal radiologic screening proce-
dure(s) remains controversial and is compromised by
the inexact correlation between clinical findings and
anatomic lesions.” Based on surgical observation, the
majority of studies comparing different imaging mo-
dalities have found magnetic resonance imaging to
be superior to myelography alone for differentiaring
cervical lesions that are thought to contribute to cer-
vical radiculopathy (stenosis, spondylosis, and cervi-
cal disc herniation) 2748102 and computed tomogra-
phy with contrast appears to be comparable or supe-
rior to magnetic resonance imaging.®”“? Although a
rigid neurodiagnostic radiology algorithm for cervical
radiculopathy is not always possible and is influenced
by the individual patient,%” some authors state that
magnetic resonance imaging is the imaging study of
choice in patients with cervical radiculopathy,?!%
which appears to be consistent with current practice
patterns. A single, accurate radiologic screening test
for patients with cervical radiculopathy remains a de-
sirable goal.' The results of studies comparing the
imaging modalities with findings at surgery in pa-
tients with cervical radiculopathy are presented in
Table 3.

Electrophysiologic tests  Although often collectively
referred to as EMG, in practice the clectrophysiologi-
cal examination consists of both needle electromyog-
raphy and a variety of evoked potential procedures.
Both are discussed in the following paragraphs.

1. Needle EMG. A needle electrode is used to sam-
ple motor unit behavior in selected limb muscles
as well as the cervical paravertebral muscles in or-
der to detect neural pathophysiology (specifically
axonal-loss injury) and localize it to a cervical
nerve root or roots.*”* Nerve conduction studies
are also performed in conjunction with EMG in
order to rule-out other causes of symptoms such
as a diffuse peripheral neuropathy or more distal
mononeuropathy.*

2. Other Electrophysiologic Procedures. Several oth-
er clectrophysiologic examination procedures for
the diagnosis of radiculopathy have been advocat-
ed in an attempt to increase the sensitivity of
EMG and include analysis of motor unit action
potentials (MUAP) and the evaluation of evoked
potential latencies (flexor carpi radialis H-reflex,
median and ulnar F-waves, and dermatomal so-
matosensory evoked potentials).® Although these

733
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TABLE 3. Accuracy of imaging procedures an
vation; uncorrecled for chance agreement),

d electromyography (EMG) used for the diagnosis of cery

Percent agreement wilh

ical radiculopathy (based on surgical obser-

surgical observation, No. No.
(95% N (subjects)/N false false Independent test
Procedure confidence interval)  (abnormalities)  positives negatives Nature of study interpretation”
Imaging .
MRI 91 (74-100)'* 10/11 0 I Prospective Unknown
82 (59-100)* 91 0 2 Prospective Yes
74 (60-88)% 28739 5 5 Prospective Yes
Contrast enhanced CT 91 (74-1000* 9/11 0 1 Prospective Yes
(CT/myelo.) 85 (74-96)" 28739 1 5 Prospective Yes
' 75 (50-100)% 212 0 3 Retrospective Yes
Myelo. 67 (52-82)+ 28/39 5 7 Prospective Yes
' 63 (34-91)': 1011 0 4 Prospective Unknown
35 (10-60)" 214 0 9 Retrospective Yes
cT 28 (0-61)" 2024 0 4 Retrospective
Combined findings
CT/myelo. & myelo. 92 (83-100)* — — Prospecl@ve ‘r:es
CT/myelo. & MRI 90 (81-99) _ - o Prospective Yes
MRI & x-rays 83 (68-98)" B 0 2 Retrospective Yes
Needle EMG 54 (44-64)777 62 0 28 Retrospective No
100 (85-100)'* 14 0 0 Relfrospective Yes

Myelo. indicates myelography; CT, computerized tomography; CT/myelo., computerized tomography with contrast medium; MRI, magnetic resonance

imaging; and ?, not reported or unknown.

* Surgical observation and diagnosis accomplished by a person unaware of imaging or EMG findings.
" Authors indicate that this figure may underestimate percent agreement as CT with contrast was not performed in 12 patients who had obvious cervical

disc herniation on MRI.

* In patients with symptoms lasting >3 months; 67% agreement in patients with symptoms >4 weeks, but <3 months.

additional procedures may increase the yield of
abnormalities detected during the electrophysio-
logic examination 82197130 ahnormal spontaneous
activity (ie, fibrillations and positive sharp wave
potentials) observed during needle electromyogra-
phy is still considered the hallmark diagnostic sign
and the single most sensitive pathophysiologic
method for establishing the diagnosis of both
lumbar and cervical radiculopathy 374107131164

Because needle EMG assesses the neurophysiologic
status of muscle, comparison with an anatomic imag-
ing study or with surgically observed abnormalities of
the disc and surrounding soft-tissue structures does
not provide an adequate criterion standard.*>*” Be-
sides observable abnormalities of the nerve (swollen,
compressed, etc), there is no other procedure with
which the diagnostic accuracy of EMG can be com-
pared. Regardless, comparisons of surgically observed
nonneural soft-tissue abnormalities and EMG find-
ings have been reported.'”'! As with imaging stud-
ies, the diagnostic accuracy of EMG cannot be validly
calculated in traditional coefficients of sensitivity and
specificity when surgical observation is the criterion
standard; the other inherent limitations of a surgical
observation criterion standard were previously men-
tioned and apply as well. Despite these limitations, a
high percent agreement has been reported in studies
assessing the accuracy of EMG for the diagnosis of
cervical radiculopathy confirmed by surgical observa-
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ton (Table 3). In addition, the following percent
agreements (without correction for chance agree-
ment) between imaging and EMG studies have been
reported: EMG and myelography, 75% (95CI 61—
95%)'10+15% EMG and computed tomography,
67% (95CI 41-92%)"; and EMG and magnetic reso-
nance imaging, 60% (95CI 46-73%).1%%
Electrophysiologic studies have been identified as
an important adjunct in the diagnosis of cervical rad-
iculopathy.?>%7%2 As with imaging studies,®” EMG has
technical limitations as well as timing considerations
that can result in diagnostic error.*? Although no
firm criteria have been established regarding when
to use EMG for the diagnosis of cervical radiculopa-
thy, EMG examination is primarily used in patients
with questionable neurologic involvement to rule out
other peripheral neuropathic disorders, 1o assess ax-
onal recovery, and to assess whether an anatomic ab-
normality observed on imaging is correlated with
neurologic injury.**#782100 Wilhourn's statement that
needle EMG is nearly 100% specific for the examina-
tion of patients with suspected radiculopathy'*® can-
not be substantiated due to the methodologic limita-
tions mentioned previously, but no one has reported
a false positive EMG in patients treated surgically for
cervical radiculopathy?757.107.12L1351139,150. the same can-
not be said for imaging studies (Table 3) 23535.97.107
Summary Although the diagnostic accuracy esti-
mates of both imaging procedures and electrophysio-
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f()gt'r_'a/ tests for cervical radfcu/opath}' are imprecise,

they are the most definitive means of diagnosis cur-
rently available. These 2 laboratory procedures (im-
aging and electrophysioligical tests) are not mutually
exclusive, but rather, are complimentary.*!°” The di-
agnostic accuracy of these tests must be interpreted
based on the construct the test purports to represent
(anatomical abnormality, neural impairment, or
both) and in the context of a less-than-perfect criteri-
on standard.

Prognosis & Risk Factors

Prognosis  Prognosis deals with the possible out-
comes of a disease over a specified period of time
and the frequency with which these outcomes can be
expected to occur.”™ Prognostic factors refer to char-
acteristics of the patient (ie, age, sex, laboratory re-
sults, etc) while risk factors are associated with exter-
nal variables related to the development of the dis-
case (ie, smoking, alcohol use, etc). There are 2 pri-
mary guides for assessing literature related
prognosis.”” The first is that a well-defined, valid di-
agnostic criteria is used to identify a sample of the
population that has been assembled at a similar
point in the course of the disease. The study of prog-
nosis with respect to cervical radiculopathy is compli-
cated because many tools are used where true diag-
nostic value is unknown and different criteria are
used to diagnose cervical radiculopathy. The second
is that subjects have had a sufficiently long surveil-
lance period with few subjects lost to follow-up. Oth-
er important, but secondary guidelines include use
of objective and unbiased outcome criteria, adjust-
ment of results for important known prognostic lac-
tors, and prognostic and risk factors expressed in
terms of the likelihood of the event occurring.”™

Unfortunately, most reports whose purpose is to as-
sess the prognosis of patients with cervical radiculo-
pathy are plagued by the following short-comings: in-
complete subject follow-up; follow-up periods that
greatly vary; outcome measures that are unstandardi-
zed, potentially biased, and whose relevance is ques-
tionable; and failure to make adjustments for prog-
nostic factors thought to be important, 1934370587.96,125
Only one study reported results using some form of
likelihood estimate.* In addition, the diagnostic cri-
teria for cervical radiculopathy vary between the re-
ported studies, which further prevents generalization
of their results. Studies reporting the prognosis of
patients undergoing surgical intervention or those
with general neck pain were not included in this re-
view ]JH]N?I'.“‘”’nhu'w'

Laboratory study findings relating to prognosis  Sev-
eral reports have documented that a cervical disc
herniation responsible for a patient’s radicular symp-
toms can regress with nonoperative treat-
ment.>#7915 It appears that larger and more lateral-
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1__\' located herniations exhibit a greater degree of re- |
gression®”% although it is unclear whether the de-
gree of regression is associated with symptom
resolution.™ Ferrante et al found that patients with
radicular pain who were treated with cervical epidu-
ral steroid injections were less likely to have a poor
outcome (odds ratio = .23), while subjects who did
not have a radiographically demonstrated cervical
disc herniation were more likely to have a poor out-
come (odds ratio = 4.4).** Two studies indicate nee-
dle EMG findings may be of prognostic value in sur-
gically treated patients with cervical radiculopa-
thy.'"71# Partanen et al noted that a larger percent-
age of patients with a negative preoperative EMG
had persistent symptoms than subjects with positive
preoperative EMG findings.'"” Likewise, Tullborg et
al found that patents with a normal preoperative
EMG had significantly worse pain ratings at one year
compared with subjects with an abnormal preopera-
tive EMG study.'*

Clinical signs and sympioms related to prognosts
Two large epidemiologic studies indicate that a ma-
jority (up to 90%)"% of subjects will improve with
conservative treatment.''®!'* There is some evidence
that an active treatment approach for patients with
cervical radiculopathy results in better outcomes
than a passive treatment approach'?; similar findings
have also been reported for patients with nonspecific
neck pain.”” This gives added support to the conclu-
sions of most other studies comparing treatment in-
terventions or case series in which all nonsurgically

treated groups of subjects show substantial improve-
6,10,14,17,46,61.63.92,94,110,120,122,137,138,149.156.161
116

ment over time.

In Radhakrishnan et al’s population based study,
the risk of a patient with cervical radiculopathy pro-
gressing to surgical intervention was determined us-

MITATY 3INLYVYEILIT

ing a multivariate proportional hazards model and
reported as a “surgical hazard” ratio. A surgical haz-
ard ratio represents the odds favoring surgical inter-
vention. The presence of objective muscle weakness
and the combination of radicular pain and dermato-
mal sensory deficit were significantly associated with
surgical intervention (hazard ratios of 6 and 2.9, re-
spectively). The hazard ratio rose to 17.3 if radicular
pain plus sensory loss and objective muscle weakness
were present in combination.”’® One large random
controlled trial of 468 patients reported the follow-
ing 5 factors to have a statistically significant adverse
affect on outcome at 6 months: (1) history of episod-
ic occurrences of cervical radiculopathy for more
than 5 years; (2) more than 3 cervical radiculopathy
episodes; (3) bilateral paresthesia; (4) women over
50 years of age; and (5) symptoms that were worsen-
ing at the time of presentation.'” As with other stud-
ies, meaningful outcomes, subjects lost to follow-up,
and lack of likelihood estimates allow only limited
conclusions regarding prognosis to be drawn from
this randomized clinical trial. In a study of athletes,
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players who demonstrated radicular signs (muscle
stretch reflex, sensory, or motor abnormalties), took
longer to fully return to sport (21 weeks) than those
who did not (3 weeks) and 60% exhibited residual
symptoms.™

Risk factors  Several studies have assessed risk tac-
tors for the development of cervical radiculopa-
thy. 516872101 Mundt et al used an epidemiological
case-control design to assess relative risk ratios for a
varicty of selected sports activities and the develop-
ment of cervical radiculopathv.'”! Relative risk is the
ratio of the incidence rates of 2 populations (affect-
ed populaton and control or comparison popula-
tion)."*?* Risk ratios for all activities were not statisti-
cally significant; the use of free weights less than 2
tumes weekly and warming up less than half the time
prior to a free weight work-out were the only 2 vari-
ables that could have been considered clinically signif-
icant.'"! This study had a lack of power that resulted
in the imprecise estimates of risk ratios. In yet anoth-
er epidemiological case-control study, Kelsey et al re-
ported the odds ratio for several risk and prognostic
factors for the development of cervical radiculopa-
thy.”* The 95CI of the odds ratios for all sporting ac-
tivities and lifting parameters assessed in Kelsey’s
study as well as for smoking status included the num-
ber one and, therefore, were of no clinical signifi-
cance for predicting which patients were likely to de-
velop cervical radiculopathy. Although professional
drivers in Denmark appear to be overwhelmingly
predisposed to cervical disk prolapse based on a
standardized hospitilization ratio (SHR = 142) % no
association has been found between cervical radicu-
lopathy and other work related [actors.”! The criteria
for inclusion in the professional driver study was the
presence of an anatomical defect and, therefore, the
subject population is probably not truly reflective of
cervical radiculopathy.®®

Based on the available evidence from epidemiolog-
ical and treatment intervention studies, it appears
that the natural course of cervical radiculopathy is fa-
vorable as is the onrcome of patients who undergo
nonoperative treatment. However, many questions re-
main regarding outcome parameters and the ability
to predict which individual patients are at risk for a
poor outcome. Although some studies indicate sever-
ity of neurologic deficit, age, and duration of symp-
toms may have prognostic value, further work is
needed to validate the true prognostic value ol these
variables. No risk factors for the development of cer-
vical radiculopathy have been esiablished at this
tme.

Treatment
As with diagnosis, there are 3 main principles used

to assess the usefulness of a report about treatment
efficacy. The first principle deals with study design:
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Was this treatment responsible for the treatment ef-
fect observed? As previously mentioned, the random-
ized clinical trial provides the “best” evidence where-
by causality and treaument effectiveness can be deter-
mined; other study designs are not adequate to es-
tablish a cause and effect relationship.’?® The second
principle concerns the results of the study: If there
was a treatment effect, was it clinically significant and
how precise was its estimate? Finally, the third princi-
ple concerns the validity and relevance of the out-
come measures used.?" 7 If the intervention satisfies
these principles, then clinicians must still decide if
the benefits of treaunent are worth the potential
risks and cost.™?

Different paradigms for the management of pa-
tients with cervical radiculopathy exist as well as a
plethora of nonsurgical active and passive interven-
tions.'*’ A large, multcenter study reported the most
common treatments prescribed by neurosurgeons
and orthopaedic surgeons for patients were diag-
nosed with cervical radiculopathy.’® Of the 246 sub-
jects enrolled, 86 (35%) were offered surgery at the
initial visit. The remainder were managed nonopera-
tively with a variety of active and passive treatments;
at follow-up, 33% had actually received surgery.'*”
What is surprising is the relatively small percentage
of patients who received some form of nonoperative
intervention (24-53%) and the large percentage of
patients who received bedrest (56%) prior to being
seen by the surgeons.' There are several case series
reports suggesting that even patients with severe neu-
rologic deficits and severe pain can be managed
quite successfully using a nonoperative ap-
i-)r()ﬂ(\.}-hI‘_‘“_',Iiﬂ?,l:'rﬁ

In accordance with the earlier stated purpose of
this article, only studies reporting the efficacy of
nonoperative treatment interventions for cervical
radiculopathy were reviewed. All research reports re-
lated to nonoperative treatment effectiveness have
similar deficiencies and include: different diagnostic
criteria for subject entry, the lack of standardized
and meaningful health-outcome measures, and few if
any well-designed, randomized clinical trials.

Operative versus nonoperative intervention  Only
one study has compared operative and nonoperative
intervention for the treatment of patients with cervi-
cal radiculopathy, the results of which have been
published in several manuscripts,'**-""¥ This trial was
a multicenter study in which all single-level surgeries
were performed with an anterior cervical decompres-
sion and fusion technique * The 2 nonsurgical veat
ment groups received either “physiotherapy” or were
prescribed a semirigid cervical collar for day use and
soft collar for night use. The physiotherapy group re-
ceived a variety of active and passive treatments that
were prescribed and adminisiered ?J(tm'n‘ding to ther-
apist preference based on the patient’s presentation.
Among the numerous outcome measures obtained 1n
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TABLE 4. Studics of neneperative traatmant far cervical radiculopathy.

4o each com

. e .
gy cron rake ke vidl-
s iaadea@aBERENT L L areyials PRI

N = Number of
Type of nonsurgical studies
intervention and design Outcomes measure(s) Blinded assessment Complications
“Mixed" N =10 SIP, MAC Yeg'2z1t None reported for any study
LREnS-nLLk Unstandardized nominal level rating [Ngbet.94120137,149
2 P 12,149 St:alf_’;'"‘l 120,122,137.149 Unknownuu-lls
3PS 10-m VAS,f1o9-112
IR McGill pain questionnaire’®
Manual muscle test, grip and pinch
strength ratios, and sensation™ %17
Clinical neurologic exam®
Imaging study changes®
Cervical'"1% and shoulder ROM' ™2
Postural sway"®
RTWe122
Medication?>* 10
Collar use'™®
Continued care'

Epidural/nerve N=7T 10-cm VAS!417:4 Yes's 6 minor complications'™
root steroid 2 RCT e Unstandardized pain scale® ' or ver N7 1892155 17 minor complications'**
injection 3 PSUABIS s bal report™ Unknownses156 50 minor complications'™

2 Rg213 Huspital days and recurrence
Complications®132.7>2
Cervical N =5: McGill pain questionnaire’ Yeg!peb None reported for any study
traction 3o RET LIS Unstandardized nominal level rating Np'® '
1:RC™ scale’ Unknown'#1¢1
1 RSME Clinician and patient rating of symp-
toms {severity'®'3* and impact on
work and sleep)'™
Cervical ROM'0 158
EMG reduction (C-5 paraspinals)'®!
Medication'®
Collar use'™
Manipulation N =5 WD Yes 2 subjects had exacerbation
2 Hhakd 10-cm VASe 162 NpEH ez of pain & worsening of
3. SEnAT Unstandardized nominal level rating Unknown neurologic deficits®
scale®
Imaging study changes®!'*
Clinician and patient rating of symp-
toms"!
Clinical neurologic exam™*
RTW

Cervical Ni=3: See outcomes under “mixed” treat- Tes! None reparted for any study

collar 3 RETHOAI03NE ment heading'' " No

Hospital days and recurrence

Unknawnte111-114

See outcomes under cervical traction

treatment heading'™

RCT indicates Randomized Clinical Trial; PC, Prospective Cohort/Quasi/experimental trial; PS, Prospective Case Series; RS, Retrospective Case Series;
SC, Single-Case Report; SIP, Sickness Impact Profile; MAC, Mood Adjective Checklist; NDI, Neck Disability Index; RTW, Return to Work; and VAS, visual

analog scale.

= “Mixed”: When 2 or more inlerventions are combined and considered a single intervention.

' References 111-114 are different reports based on the same data set,

this study (Table 4) 5101 LE2100-112,114,J22 LSS 10LI66 e grp-
gery and physiotherapy group demonstrated signifi-
cant short-term improvement (14-16 weeks) in most
measures and all 3 groups had demonstrated signifi-
cant improvement in most measures at the one-year
follow-up.'!! Further research is required to deter-
mine the efficacy of surgical versus nonsurgical inter-
vention for the treatment of cervical radiculopathy.
Nonoperative interventions Reports consisiing of a
variety of experimental designs that compared differ-
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ent treatments as well as case series and single case
reports documenting treatment outcome in patients
with cervical radiculopathy were found. The types of
research design and outcome measures of nonopera-
tive interventions are listed by type of intervention in
Table 4. Evidence for each type of nonoperative
treatment listed is further crinqued below.

Mixed Mixed treatment refers to 2 or more treat-
ments that have been combined in a trial and con-
sidered as a single intervention (ie. moist heat and
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ultrasound). Studies that use a mixed treatment usu-
ally refer to the interventions collectively as “physio-
therapy,''® “physical therapy,” or as conservative® %
or nonoperative treatment.'*® For the purpose of this
review, however, if a single nonoperative intervention
is identified and considered to be the primary treat-
ment and other interventions are administered as ad-
Junct treatments, then the intervention was not con-
sidered “mixed” (ie, moist heat prior to cervical
traction).

Two randomized clinical trials comparing a mixed
rreatment were identified.!'" ' The results of 1 trial
that compared a mixed interventon group to sur-
gery and collar groups was described previously.!7#-112
In the other randomized clinical trial, only 59% of
the study sample consisted of patients diagnosed with
cervical radiculopathy. In this study, the mixed group
received a combination of neck ergonomic instruc-
tion, superficial heat, ROM, and relaxation exercises,
and was compared with a group receiving intermit-
tent traction. The traction group had significantly
better ROM and pain scores than the mixed group
at the 6-week follow up.'™®

Mixed groups in the remainder of studies most
commonly consisted of: traction B6194 120122137149
riety of types of exercise b 01:120.122.157.149.166 superfi-
(-i:_llﬁlﬂ-l.lﬂf!.I-E‘L!I'}{'] and deep hcut,bl.l‘iﬂ_luﬂ.l-l!? (:].g”““]ni(.
Tl('.’(‘k IlnStI‘LlCLi['J]1_\12“'1:2‘13.;'| 15, 166 C( )l(l,t'\ll‘_"_’.mT.] 19 ﬂn(l
medications.”! 20122337 Less frequently emploved mo-
dalities include: cervical collar,® 122557 range of mo-
tion, 137,149,166
and manipulation,™'?%%7 and massage.”*'%” Use of
rest,*!'** epidural-nerve root injection,22.1%7
TENS, 257 cervical pillow,' and acupuncture'*
have also been described as modalities comprising a
mixed treatment. In some reports, a uniform applica-
tion of the mixed treatment was not administered to
all subjects. Rather, individual components of the
mixed treatment were selectively administered o pa-

general conditioning,*'*%7 mobilization

ticnts based on the severity of their symp-

NL122337 Unlike other studies of mixed interven-

Loms.
tions, Saal and colleagues selectively applied compo-
nents ol their mixed intervention according to a
treatment algorithm that was based on the severity of
the patient’s symptoms and response to previous
treatment.'??

Although the majority of nonrandomized studies
describing mixed intervention for the treatunent of
cervical radiculopathy are positive and a large num-
ber of surgical candidates respond to nonoperative
treatment,%6104120.122137.149 the results of 2 randomized
clinical trials!1%186 showed no effect between groups
receiving mixed treatment and various comparison
groups (different modes of traction, surgery, cervical
collar, or surgery). Due to the inherent heteroge-
neous nature of a mixed treatment group and inabil-
ity to identity which treatment component is effec-
tive, further studies of this particular intervention as
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a primary treatment for cervical radiculopathy may
not be a wise investunent of resources.

Epidieral-nerve root steroid ingection  All the studies
of this second most commonly reported nonsurgical
intervention for cervical radiculopathy fail to include
functional outcome measures with validated psvcho-
metric properties, including the 2 randomized clini-
cal trials.'”* Three studies reported pain measures
using a 10-cm visual analogue scale,''7% while 3 oth-
ers used either a verbal response of improvement
from the patient'” or unvalidated pain scales 92156
Two prospective studies merely documented compli-
cations of injection.'®!%*

Similar to the mixed treatment intervention, re-
sults for patients treated with cervical epidural-nerve
root steroid injections were uniformly positive with
the exception of one study."™ Fukusaki observed a
significant decrease in pain intensity and number of
hospital days compared with the control group (7.4
davs versus 20.3).%° Three studies reported minor
complications. !*1¥315% Tn Shulman’s retrospective re-
view, he documented several minor complications
that occurred in 18% of his subjects. These compli-
cations included: nausea, bloating of the abdomen,
shortness of breath, vomiting, and painful injection
site.!* Cicala noted the following minor complica-
tions and side effects in 35% of the 142 patients in
his study: stuff neck lasting 12-24 hours and mild fa-
cial flushing with subjective fever were most common
while dural puncture, upper extremity weakness, and
vomiting were isolated occurrences. However, only 6

of 215 (3%) patients with cervical radiculopathy in
Waldman's prospective study experienced complica-
tions: 3 subjects experienced a syncopal episode, 2
an unintentional dural puncture, and 1 a superficial
infection at the injection site. The discrepancies be-
tween the Shulman, Cicala, and Waldman reports are
considerable and need to be reconciled. The fact
only 22% of the patients in Shulman’s case serics
were diagnosed with cervical radiculopathy and the
remainder had chronic neck pain of various etiolo-
gies could be one explanation for the types of com-
plications when compared with the other 2 reports.
Further randomized clinical trials of epidural-nerve
root injections using meaningful outcome measures
are required to determine the efficacy of this inter-
vention. The complication and adverse event rates of
all future studies must be reported before an accu-
rate estimate of this parameter can be made.
Cervical traction van der Heijden et al’s 1995 sys-
tematic review of the efficacy of traction for back
and neck pain identified 3 randomized clinical tri-
als!%#81% dealing with neck pain and concluded that
a strong, valid judgment regarding cervical traction
was not possible due to the poor methodological
quality of available studies.!™ However, only one of
these studies had a homogenous sample of patients
diagnosed with cervical radiculopathy.'® Fifty-nine

] Orthop Sports Phys Ther« Volume 30« Number 12+ December 2000




e

i
'W\‘-.'A-x--un—ﬁwﬂl‘” &

h- 1

i
E 2

"
£

W

I

. »
*

1 i

a £ 3
on
nd
6 ’
: 2
]-.
1al t
e-
are
!
: |
b= |
n- 14
5. ,
es {
r-
s of
- |
?
|
Vs~ |
|
i
nat
il
f 8
its

iy
A

20000

percent of the subjects in the Zylbergold and Piper
study'® were diagnosed with cervical disc disease
haséd on radiographs. The inclusion criteria in the
Goldie and Landquist®® study were vague: subjects
were required to have neck and radiating arm pain,
but no other definitive diagnostic criteria were de-
scribed. Very few of the subjects were reported to
have paresthesias and none had motor deficits.*®

Two additional studies of cervical traction have
been published since van der Heijden's review. Wong
et al conducted a randomized clinical trial compar-
ing conventional sitting traction with traction applied
concomitantly with a new EMG biofeedback device
in patients with cervical radiculopathy.’ Both
groups received traction for a 20-minute period, 10
second pull-5 second rest cycle, at a 25 angle pull
while moist heat was applied. The only outcome
measures reported in this investigation were levels ol
surface EMG (recorded from the paraspinal muscula-
ture at the C-b vertebral level). The reducton in
muscle tension was significantly greater in the bio-
feedback group and it took significandy less time to
reach the optimal treatment force of 25% body-
weight (48% versus 78% decrease i surface EMG
levels and 2 versus 4 weeks, respectively).'™ The oth-
er study was a retrospective review of patients treated
with an overhead home traction device. Only 10 of
the 58 cases reported were diagnosed with cervical
radiculopathy. The authors reported that 9 of these
subjects were considered to be improved by their last
visit, ¥

Only 2 of the 5 reports of cervical traction deal
strictly with patients with cervical radiculopathy. The
conclusion reached by van der Heijden et al in their
review apply here: “To date no conclusions can be
drawn about whether a specific tracuon modality for
neck pain is effective, or more efficacious than other
treatments. There are no clear indications, however,
that traction is an ineffective therapy for neck
pain.” 219 Clearly, numerous high quality random-
ized clinical trials are needed to establish the efficacy
of this nonsurgical intervention that is purported to
be useful in the treatment of cervical radiculopathy.?

Manipulation The use of cervical spine manipula-
tion for the treatment of cervical radiculopathy is
sometimes considered to be contraindicated.'®37#
However, it has been administered as the primary
treatment for patients with cervical radiculopathy by
a number of authors 541631 AL reports of high-ve-
locity-low amplitude manipulation of the cervical
spine as the main nonsurgical intervention have ap-
peared in the chiropractic literature and consist of
prospective case series®® or single case reports. !t AtiH
No reports of mobilization or nonthrust techniques
were identified.

BenEliyahu reported that 80% of 27 patients with
cervical radiculopathy had a “good™ outcome based
on pain reduction (visual analog scale). reduction of

9
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radicular symptoms, and clinical examination find-
ings at a mean follow-up time of 9 months.® Repeat
magnetic resonance imaging showed disc herniation
to be reduced or completely reabsorbed in 63%
of patients. The frequency of patients who achieved
a good clinical outcome and demonstrated regres-
sion of the herniation on repeated magnetic reso-
nance imaging was statistically different from chance
(x* = < .001). In addition, 78% of patients returned
to work. The manipulative techniques used by
BenEliyahu were not well described.® Although
BenElivahu reported no complications, 2 of 8 cervi-
cal radiculoparthy patients treated with manipulation
in the smaller case series reported by Hubka had in-
creased pain and worsening of neurologic status fol-
lowing the manipulation and subsequently required
surgery.®® Hubka used a manipulative technique that
involved neck flexion, sidebending toward the affect-
ed side, and rotation away from the affected side.
The articular pillar of the affected segment was con-
tacted with the manipulating hand, while the fingers
of the other hand contact the chin and support the
head. A longitudinally directed thrust was given once
the patient was properly positioned. The 2 patients
who had a worsening of status were not improved at-
ter 2-3 treatments using this technique, so Hubka
subsequently performed the manipulation with rota-
tion toward the side of the patients symptoms. It was
after the change in manipulative technique that the
patients’ condition worsened. Therefore, Hubka felt
that this change in manipulative technique may be
responsible for the adverse outcomes.” Several single
case studies employing a variety of manipulative tech-
niques have reported successful outcomes and no
complications.!!41.114

Because rare catastrophic vascular events have
been associated with cervical spine manipulation,®
this treatment is considered to be a risky or harmful
procedure when used for the treatment of cervical
radiculoparhy. Three systematic reviews have conclud-
ed that manipulation or mobilization of the cervical
spine is of some benefit for patients with mechanical
neck pain.®* %55 However, no studies assessing the ef-
ficacy of cervical manipulation in patients with cervi-
cal radiculopathy were located with the search strate-
gy used for this review paper. Future controlled trials
assessing the efficacy of manipulation for cervical
radiculopathy are needed but mayv be difficult to
conduct because of rare catastrophic vascular events
associated with manipulation of the cervical
spine®®5%85 and the inability to identify risk factors
for complications.”

Cervical collar One randomized clinical trial com-
paring a cervical collar group with a physiotherapy
group and surgery group in which no long-term dif-
ferences were noted between the groups has been
previously described.'"” Two other randomized clini-
cal trials have been reported, both of which treated
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subjects with soft cervical collars.'”# Although pa-
tients treated with soft collars improved significantly
in both studies, the injection group in the Fukusaki
et al study improved significantly faster than the col-
lar group and had fewer hospital dayvs.** No differ-
ences in improvement were noted between several
different treatment groups compared in the other
study (a multicenter trial).'"

Considering the adverse effects of prolonged im-
mobilization on tissue? and the fact thar collar use is
an entrely passive intervention, the appropriate role
of a cervical collar may be strictly adjunctive for palli-
ative purposes and not a primary treatment. There is
no evidence supporting the use of soft or hard collar
as a primary or adjunctive treatment for cervical rad-
iculopathy.

Ulirasound  One case series report was identified
that described the elfect of ultrasound in 6 patients
with radiculopathy.” It was unclear which of the 6
patients were affected with cervical radiculopathy
and which had lumbar involvement. Diagnostic crite-
ria tor inclusion were well specified as was the appli-
cation of treatment directly over the paravertebral
musculature of the affected root level. Qualitative as-
sessiments of pain and ROM were outcomes reported
by the author and, therefore, uninterruptible. Addi-
tional studies of ultrasound therapy for the treatment
of patients with cervical radiculopathy were not iden-
tified. '

CONCLUSION

In many studies of cervical radiculopathy, a specific
definition of the pathologic entity being studied is
unclear. Some authors use the term to refer to an
abnormality of the disc or vertebra while others ad-
here to a more precise definition that specifies in-
volvement of the nerve root. Cervical radiculopathy
is most commonly caused by a cervical disc hernia-
tion or spondylosis. A number of different entities
may be responsible for or masquerade as cervical
radiculopathy. Although the diagnosis of cervical rad-
iculopathy remains primarily a clinical task, the wue
diagnostic values of components of the clinical exam-
ination have not been adequately studied and re-
main unknown. Imaging studies and EMG and are
used to confirm a clinically suspected diagnosis of
cervical radiculopathy in selected cases. These 2 labo-
ratory procedures assess anatomic and physiologic
abnormalities and should be considered complemen-
tary. Due to inherent methodological problems, how-
ever, the true diagnostic value of these 2 tests is diffi-
cult to assess. Each test has advantages and limita-
tions, and no diagnostic algorithm involving their use
has been established and substantiated. Few random-
ized clinieal trials for the treatment of cervical radi-
culopathy involve homogenous groups ol subjects
and all the available reports describing the nonoper-
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ative treatment of patients with cervical radiculopa-
thy have numerous methodological problems. There
is no conclusive evidence demonstrating the effec-
tiveness of any single nonoperative intervention for
the treatment of cervical radiculopathy. The natural
course of cervical radiculopathy appears to be favora-
ble but no prognostic or risk factors related to cervi-
cal radiculopathy have been firmly established at this
time.

A clear definition of terms and further research
are required to establish definitive diagnostic criteria
and treatment approaches for the management of
patients with cervical radiculopathy. Those who ad-
minister nonoperative care should take a lcading
role in investigating the tools of their trade for the
diagnosis and treatment of patients with cervical rad-
iculopathy. This area appears to be ripe for investiga-
tion. In addition to a detailed description of treat-
ment parameters and the identification of meaning-
ful outcomes, future reports should detail the diag-
nostic criteria used to include subjects as well the
subject characteristics. Clinicians, researchers, and cli-
nician-researchers should all join forces to ensure
that studies using sound methodological principles
are carried out and that the results are published in
the peerreviewed literature.
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