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Chronic neck pain, headache, and arm pain are some of the most
common patient complaints confronting today’s health care pro-
vider.  Chronic neck pain is reported to be a frequency symptom
in 34% of the general population with 14% of the general popu-
lation reporting neck pain that lasted for more than 6 months.
The magnitude of the problem is demonstrated by increase of
cervical spine surgery by 45% and cervical fusion by 70% over a
ten year period from 1979 through 1988.  Therapeutic effective-
ness of a large variety of interventions in managing chronic neck
pain is inconclusive.  Pain and dysfunction have been attributed
to a number of structure in the neck which have a potential for
producing a pain pattern in the neck, head, and upper extremity
which include intervertebral disc, nerve roots, facet joints, and

ligamentous and muscular structures.

Neural blockade in the cervical spine, though introduced in 1912,
lagged behind that of the lumbar spine.  At the present time,
neural blockade is an extremely popular tool for diagnostic pur-
poses in evaluation of neck pain, even though it has not devel-
oped a definitive role in the management of chronic neck pain and
associated syndromes.  The object of this review is to focus on
various aspects of neural blockade in the management of chronic
neck pain and associated syndromes including its rationale, clini-
cal effectiveness, indications, and complications.  Keywords:  Neck
Pain, Headache, Facet Joints, Neural Blockade, Epidural Ste-
roids, Facet Joint Injections

Cervical pain syndromes are some of the most common
patient complaints confronting the healthcare provider and
include neck pain, headache, and arm pain (1-8).  Pain in
the neck is an everyday event, though not as common or
disabling as low back pain.  Bovim et al(3) estimated that
chronic neck pain is a frequent symptom in the general
population with a total of 34% reporting neck pain and
14% of the total group studied reporting neck pain that
lasted for more than 6 months.  It is also stated that, even
though, cervical disc herniation and cervical spondylosis
contribute to a small percentage of patients with neck pain,
cervical spine surgery increased over 45%, while cervical
fusion surgery increased over 70% from 1979-81 to 1988-
90(8).  Chronic neck pain and headache are common enti-
ties after whiplash injury (4).  In fact, cervicogenic head-
ache has been described in 14% to 18% of the total head-
ache population with an incidence of approximately 1% in
general population (5-7, 9).  Numerous therapeutic inter-
ventions have been described for the treatment of chronic
neck pain and associated syndromes including surgery,
drugs, manipulation, physical therapy, behavior therapy,
and neural blockade.  However, the effectiveness of a large
variety of therapeutic interventions in managing chronic
neck pain has not been demonstrated conclusively(4, 8,
10-19).  Even though neural blockade has been used widely
for the relief of chronic low back pain for almost a century,

its usage in the management of chronic neck pain lagged
behind.  The evidence shows that chronic neck pain, asso-
ciated with various pathologic and degenerative disorders
is managed effectively with neural blockade(20-40).  The
object of this review is to focus on various aspects of
neural blockade in the management of chronic neck pain.

PATHOPHYSIOLOGICAL ASPECTS

Neck pain is by definition pain that is perceived by the
patient as existing primarily in the axial region of the body;
that includes the dorsal area from the base of the occiput
to the mid upper interscapular region of the back.  In con-
trast, arm pain is experienced as a result of radiculitis or
radiculopathy emanating from the region of the neck and
traveling distally in a definite pathway into the upper ex-
tremity.  Cervicogenic headache involves musculoskeletal
tissues innervated by cervical nerves as the primary noci-
ceptive source of the referred pain perceived in any region
of the head.
Despite the prevalence of chronic neck pain, its patho-
physiology remains poorly understood, both in the pres-
ence and absence of structural pathology(41).  The search
for pathophysiology of chronic neck pain was met with
lack of significant structural abnormality by imaging, lack
of significant relationship between degenerative changes
and pain intensity, and the presence of significant cervical
spondylosis in asymptomatic individuals(2, 41, 42).
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A number of structures in the neck have the potential for
producing a pain pattern in the neck, head, and upper ex-
tremity.  Tissues in the cervical spine capable of transmit-

ting pain include muscles, ligaments, fascia, disc, nerve
root dura, and facet joints.  The nucleus, ligamentum flavum,
and vertebral body are considered as non-pain sensi-
tive(43).  Degenerative cascade of lumbar spine described
by Kirkaldy-Willis et al (50) with three phases has been
applied to the cervical spine with redefinition with four
phases: degeneration-dysfunction, discogenic, spondy-
losis, and stabilization(51).  These phases represent a con-
ceptual view and cervical degeneration as a spectrum of
disease, which is most often multilevel and starts in early
life(Fig.1).  Cervical spondylosis is a term utilized to de-
scribe the cervical spine characterized by narrowing of the
intervertebral foramina by cartilaginous or osseous bars
and osteophytes stemming from the intervertebral discs
and facet joints which encroach upon the spinal nerves
and may cause nerve root compression, intrathecal fibro-
sis, and axonal degeneration(52-60).  However, neck pain
poorly correlates with cervical spondylosis.  It is also hy-
pothesized that cervical spinal pain commonly originates
from multiple structures as changes in each member of the
three joint complex will result in changes of others.  It has
been shown that the facet joint, intervertebral disc, inters-
pinous ligament, and supraspinous ligament contain free
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Intervertebral Disc Facet Joints

Dysfunction Normal Muscular sprain

Small annular tears Facet synovitis

Annular tears Capsular laxity
Capsular tears

Discogenic                        �    �
Disc herniation Pseudosubluxation

Disc degeneration Facet osteophytosis
Endplate sclerosis

                       �               �

Spondylosis Loss of disc height Loss of cartilage endplate

                         �               �
Loss of lordosis Subluxation
Uncinate hypertrophy
Spondylolytic bars

Increase in vertebral  body diameter Facet arthrosis
Decrease in canal diameter Ligamentum flavum hypertrophy

                         �               �

Stabilization Foraminal stenosis Foraminal stenosis

                         �               �
Flattening of spinal cord Posterior cord impingement
Vascular infarction of spinal cord

Figure 1. The spectrum of interaction of facet joint and disc changes in three joint complex.  Adapted and modified from Handel, et al
(51).
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nerve endings(44-49).  The pathophysiologic mechanisms
by which neck pain is produced are: 1)  Direct external
neural compression of the cervical spinal cord or cervical
nerve roots, 2)  Central or intraneural cord pressure, 3)
Derangement of the cervical disc(s), 4)  Derangement of
facet joint(s), 5)  Intrinsic osseous or ligamentous lesion,
and 6)  Abnormal motion or instability of the articulating
cervical spine motion segments.  It was also postulated
that in addition to the potential anatomical origin of chronic
neck pain, some evidence exists as to the central sensitiza-
tion as a relevant mechanism(41).  A variety of causes
responsible for chronic neck pain are listed in Table 1.

Disorders of the Disc

The pathogenesis of discogenic neck pain is based on
either acute distortion of the structures as a result of trauma
or degenerative changes occurring over a long-term basis.
Even though degeneration of the cervical disc structures
is a normal consequence of the aging process, it undoubt-
edly plays a significant role in the production of neck pain,
nerve root pathology, and spinal cord compression(52-60).
It is stated that disc degeneration in the cervical spine
begins as early as age 14, with a prevalence of 10% at age
20 and continues through the age of 65, approaching a
95% prevalence(1, 52-54).  Buckwalter et al(53) described
the development of disc degeneration as a cascading pro-
cess that is the result of multiple trauma, biochemical de-
stabilization, and abnormal stresses, resulting in changes
of the disc height, physical narrowing of the intervertebral
disc space, development of degenerative spondylotic os-
teophyte formation of the endplate, and, finally, loss of
normal intervertebral motion segment.  The description of
disc herniation in the lumbar region was initially made by
Mixter and Barr in 1934(61).  Cervical disc herniation with
radiculopathy was described by Semmes and Murphy in
1943(62).  Subsequently, Spurling and Scoville(63) and
Michelson and Mixter(64) published additional reports of
cervical disc herniation in 1944.  The most common areas
of disc herniation are C5-6 and C6-7 with C6 and C7
radiculopathy(65-70).  The annual incidence of cervical
radiculopathy from all causes has been described to be 85
per 100,000 population (67).  Crock(71) described the irrita-
tion and stretch phenomena of nerve fibers with annular
tear.  He also defined the pathologic entity of internal disc
destruction (IDD) in lumbar spine(72).  However, this model
cannot be applied to the cervical spine.  Consequently,
cervical discogenic syndrome is thought to result from
degeneration of the disc, most often in association with
superimposed trauma(73-77).  The progressive cascading
deterioration with its irritative effect on small or large neu-
ral fibers, results in either central, radicular, or myelopathic
conditions(78).  The location and type of painful symp-
toms depends on anatomic origin in the posterior primary

nerve root ramus of these annular nerve fibers, which may
present as axial or radicular pain(44, 45).  Bogduk and
Aprill(79) in a study of 56 patients with chronic neck pain
of traumatic origin, utilizing provocative and analgesic dis-
cography, showed prevalence of cervical discogenic pain
without involvement of facet joints in 20% of patients while
disc and facet joints were shown to be causative in 41% of
the patients, thus incriminating the disc in 61% of the pa-
tients.

Disorders of the Joints

The first proclamation of facet joints as a potential source
of low back pain was by Goldthwait in 1911(80).  In con-
trast, the cervical facet joints have attracted relatively little
attention as possible sources of neck pain and referred
pain in the upper extremities.  Bogduk and Marsland(81,
82) studied the role of cervical facet joints in causation of
idiopathic neck pain by utilizing diagnostic cervical medial
branch blocks and facet joint injections and reported two
major groups of patients, those with neck pain and head-
ache stemming from the C2-3 joints and those with neck
pain and shoulder pain stemming from the C5-6 joints.
Dwyer et al(83) mapped out specific locations of referred
neck pain by performing facet joint injections in normal
volunteers, while Aprill et al(84) confirmed the accuracy of
the pain chart reported by them earlier following anesthe-
sia of the medial branches of the dorsal rami above and
below the symptomatic joint.  Dreyfuss et al(85) showed
that Atlanto-Occipital (C0-C1) and Atlanto-Axial (C1-C2)
facet joints could be potential sources of occipital and
upper cervical pain by injecting contrast medium in normal
volunteers.  Fukui et al(48) also studied the referred pain
distribution of each facet joint from C0-1 to C7-T1 in a large
number of patients with suspected facet joint mediated
pain.  Bogduk and Aprill(79) estimated that the prevalence
of facet joint mediated pain is 64% in patients with chronic
post-traumatic neck pain.  Two subsequent well controlled
studies using either comparative local anesthetic blocks or
placebo-controlled triple diagnostic blocks showed the
prevalence of cervical facet joint mediated pain as 54% and
60% in patients with chronic neck pain after whiplash(86,
87).  In addition, C2-3 facet joint was implicated as source
of headache in 50% and 53% of patients.  While the preva-
lence of facet joint mediated chronic neck pain with histo-
ries other than whiplash has not been determined, it is
expected to be similar(22).

Myofascial Syndromes

Myofascial pain syndrome, which is a regional muscle pain
disorder accompanied by trigger points appears to be a
common phenomenon in the cervical spine(88-90).  In the
head and neck region, it is believed that myofascial pain
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syndrome can manifest not only with mechanical symp-
toms in the neck, but as a headache, tinnitus, shoulder
pain, temporomandibular joint pain, eye symptoms, and
torticollis(88-90).  However, there is absolutely no epide-
miological data on the prevalence of myofascial pain in the
neck(91, 92).  The role of trigger points and myofascial pain
in whiplash injuries was explored by Barnsley et al(91).
They believed that the theory of trigger points lacks dem-
onstrated internal validity.  Formal studies also have shown
that myofascial experts have difficulty in agreeing as to the
presence of a trigger point, which is the cardinal future of
regional myofascial pain syndromes(93).  Bogduk and
Simons(94) also described that several of the classic trig-
ger points of the neck muscles lack the major diagnostic
futures of a trigger point.  They noted that the tenderness
was present but not the palpable band and the twitch re-
sponse, thus they do not satisfy the formal definition of a
trigger point.  They also noted that topographically, the
trigger points of the neck overlie the cervical facet joints,
and they reported that pain patterns of cervical trigger
points are identical to those of referred pain from the facet
joints.  Hence, even though the most common diagnosis
for neck pain and headaches is acute or chronic cervical
strain, the scientific evidence for chronic neck pain of
muscle origin is not overwhelming (95).

Other Causes

Various other conditions include conditions of neurogenic
etiology, instability, metabolic, inflammatory, congenital,
and viscerogenic.  Neurogenic conditions imply that the
primary pathology is a problem of the central or peripheral
neurological tissue, either intrinsic or extrinsic.  Intrinsic
neurogenic conditions include primary neoplasmic nerve
conditions, inflammatory conditions such as Herpes Zoster
and demyelinated conditions of the neural elements such
as multiple sclerosis.  In contrast, extrinsic nerve condi-
tions including degenerative or congenital spinal steno-
sis, entrapment neuropathies, and brachial plexus pathol-
ogy.  Instability with excessive vertebral motion second-
ary to trauma to the cervical spine or trauma to soft tissues
results in disruption of the stabilizing structures such as
the longitudinal, supraspinous, and interspinous ligaments,
as well as ligamentum flavum and the facet joint capsule.
Metabolic conditions include osteoporosis and hyperpar-
athyroidism.  Inflammatory conditions of cervical spine
include osteoarthritis, rheumatoid arthritis,
spondyloarthropathy, and osteomyelitis.  Viscerogenic
causes of cervical spine include disorders involving the
esophagus, trachea, thyroid, parathyroid, glandular tissue,
carcinoma of the lung, and cerebral vascular insufficiency.

In addition, mechanical stimulation can trigger an inflam-
matory response mediated by a growing number of known

chemical substances.  These chemical substances are
grouped into neurogenic and non-neurogenic mediators.
These mediators initiate, enhance, and perpetuate the in-
flammatory response.  By stimulating specific properties,
these mediators alter the mechanical properties of the spine
and perpetuate the degenerating aging spiral.

NEURAL BLOCKADE

The first report of neural blockade in the cervical spine was
of Kappis(96) in 1912, who described posterior approaches
to the lower seven cervical nerves for the purposes of
cervical and brachial plexus block to treat acute and chronic
pain with Procaine.  Wertheim and Rovenstine(97) devised
and described a technique of suprascapular nerve block as
a treatment of intractable shoulder pain, such as subacro-
mial bursitis in 1941.  A nerve block service was estab-
lished by Rovenstine in 1936(98).  By the 1950’s, many
anesthesiology-based pain relief clinics, using nerve blocks
as the primary treatment or diagnostic method, were estab-
lished in the United States and the United Kingdom(99).
The concept of myofascial pain and trigger point injec-
tions was described in 1952(100).

The advent of cervical facet joint blocks and cervical epi-
dural injections lagged behind that of lumbar facet joint
blocks and lumbar epidural injections.  Sluijter and
Koetsvelb-Baart(23) devised a technique for blocking the
cervical dorsal rami near their origin and described a percu-
taneous radiofrequency technique to coagulate these
nerves, which was improved and then adapted by others
(24).  Okada(101) in 1981, introduced intra-articular cervical
facet joint blocks using a lateral approach.  In 1983,
Dory(102) described a posterior approach based on a pillar
view of the cervical facet joints.  Bogduk and Marsland(81)
developed cervical medial branch blocks.  Subsequently,
Barnsley and Bogduk(103) showed that medial branch
blocks are specific for the diagnosis of cervical facet joint
mediated pain.  McCormick(31) described a means of en-
tering the lateral Atlanto-Axial joint for the purpose of in-
jecting local anesthetic and/or corticosteroid.  While ex-
tensive literature on lumbar and caudal epidural injections
exists, the use of epidural steroids in cervical spine injec-
tions failed to appear in the literature until 1961(32).  Goebert
et al(32) reported 3 cervical epidural injections in their se-
ries of 113 patients treated with injection of procaine and
hydrocortisone.  No further reports appeared until 1984(33).
Even then, the literature on cervical epidural steroid, is
limited compared to lumbar and caudal epidural steroids.

Neural blockade is an extremely popular tool for diagnostic
purposes in evaluation of neck pain, even though it has
not developed a definitive role in the management of
chronic neck pain and associated syndromes.  The postu-
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lated reasons for effectiveness and usefulness of neural
blockade in patients with chronic pain are: interruption of
nociceptive input, interruption of reflex mechanism of the
afferent limb, interruption of self-sustaining activity of the
neuron pools in the neural axis, and the concept of hyper-
stimulation analgesia (104).  The postulated benefits of
neural blockade include: pain relief which outlasts by hours,
days, and sometimes weeks the pharmacologic action of
either local anesthetic or other adjuvant agents. The pro-
posed benefits of local anesthetics is based on the evi-
dence that they cause interruption of pain-spasm cycle,
interrupt the reverberating nociceptor transmission and
dampen C-fiber activity (105,106).  Corticosteroids on the
other hand. reduce inflammation by inhibiting the synthe-
sis or release of pro-inflammatory substances(107-115).
Proposed modes of action of steroids are based on their
ability to stabilize membranes, inhibit neural peptide syn-
thesis or action, block phospholipase A

2
 activity, and to

increase the duration of suppression of neuronal dis-
charge(107-115).  In addition, physical effects include clear-
ance of adhesions or inflammatory exudates from and
around the nerve root sleeve.  The intravenous administra-
tion of methyl prednisolone dramatically reduced the nerve
root injury produced by epidural application of autolo-
gous nucleus pulposus in an experimental pig model, and
epidural injections of betamethasone in a rat model of lum-
bar radiculopathy showed a significant effect on thermal
hyperalgesia(114-115).  Various types of nerve blocks uti-
lized in managing chronic neck pain include facet joint
blocks, epidural injections, trigger point injections, disc
injections, and neurolytic blocks.

Rationale

The rationale for diagnostic neural blockade in the man-
agement of neck pain stems from the following facts:  no
clinical features, imaging, or neurophysiologic studies per-

mit the accurate diagnosis of causation of neck pain and
referred pain; structural and morphological changes do
not predict levels of pain or disability; the cervical facet
joints have been shown capable of being a source of neck
pain and referred pain in the head or upper extremity in
normal volunteers; controlled studies have shown that
among patients with chronic neck pain after whiplash, for
which no other cause is evident, the prevalence of cervical
facet joint pain is approximately 50%; preliminary investi-
gations of disc stimulation showed significant evidence of
discogenic disease; and existence of cervicogenic head-
ache originating from various structures in the neck(7, 9,
22, 43, 79, 81, 82-87).  It has been estimated that 85% of
patients with chronic low back pain can not be given a
definitive diagnosis based on traditional evaluations in-
cluding history, physical examination, imaging studies, and
electrophysiologic studies (116,117).  Even though no such
literature is available for chronic neck pain, it appears that
the majority of patients with chronic neck pain and associ-
ated syndromes go without a diagnosis, due to inability to
identify an exact source of pain.  Consequently, explana-
tions of the pain has been based on the anatomy of the
functional spine unit rather than physiology of the pain
response (118).  Based on the present literature, facet joint
mediated pain appears to be the single most common source
of chronic pain and probably the most overlooked diagno-
sis in medicine.  Based on clinical studies and anatomical
innervation, facet joints, intervertebral discs, nerve roots,
atlanto-axial, and atlanto-occipital joints are considered as
cardinal sources of chronic neck pain.  Utilizing the alter-
native means of diagnosis with precision diagnostic blocks,
when definitive diagnostic radiological criteria is lacking,
an examiner can identify a source of pain in the majority of
the patients(Table 2).  Diagnostic facet joint injections,
disc stimulation, atlanto-occipital injections, atlanto-axial
injections, and nerve root blocks have all been described
as capable of identifying the source of chronic neck pain
and associated syndromes.  Barnsley et al(91) considered
elimination of neck pain by anesthetizing the structures
suspected of being symptomatic as the most logical ap-
proach to investigate chronic neck pain.

Similarly, the rationale for therapeutic neural blockade is
based on a multitude of considerations: the cardinal source
of neck pain–namely facet joints, intervertebral discs, nerve
roots, atlanto-axial joints, and atlanto-occipital joints-are
accessible to neural blockade; correction of structural ab-
normalities of the cervical spine may fail to cure and at
times may even worsen painful conditions; degenerative
processes of the cervical spine and origin of spinal pain
are an extremely complex phenomenon; and failure of a
multitude of interventions to show effectiveness unequivo-
cally.
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The specific rationale for cervical facet joint injections is
based on the philosophy that, if a particular joint is deter-
mined to be the source of pain generation, long term relief
can be sought by directing therapeutic interventions at
that joint.  In fact, long term therapeutic improvement has
been reported from the anesthetic and corticosteroid injec-
tions into the facet joints or by denervation of the medial
branches(20-27).  The philosophy of injection of steroids
into facet joints and the epidural space is based on pre-
sumption of anti-inflammatory properties of corticoster-
oids (119-123).

Anatomical and experimental studies of nerve root infiltra-
tion in the cervical and lumbar spine has been shown to be
a valuable and reliable technique when the localization of
the symptomatic level can not be assessed by any other
diagnostic procedure(124 - 126).  Kikuchi(125) showed that
when cervical nerve root infiltration was performed on dogs
and human cadavers, the spread of contrast material was
noted under the epiradicular sheath.  He concluded that
selective infiltration of each nerve root with the contrast
material and/or local anesthetic is possible by the exist-
ence of the epiradicular sheath.  The indications for diag-
nostic nerve root or epidural blocks are limited to: indeter-
minate radiographic findings; lack of correlation of radio-
graphic findings with clinical symptomatology; and radio-
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graphic suggestion of multilevel involvement.  Similarly,
rationale for intradiscal injection of steroids is based upon
its usefulness as a conservative alternative to extensive
surgical intervention (127).  The rationale for adhesiolysis
and injection of hypertonic saline into the epidural space
stems from the fact that continued pain after cervical lami-
nectomy and fusion is a common phenomenon even though
exact or approximate incidence of epidural fibrosis has not
been studied and established in the cervical spine (128).

Clinical Effectiveness

The number of available randomized clinical trials (RCT’s)
are very few in the cervical spine literature.  In this evalua-
tion of the efficacy of neural blockade in the management
of chronic pain of cervical origin, both well controlled, as
well as quality uncontrolled studies, are considered with
an emphasis on well controlled studies.

Facet Joint Blocks: Even though diagnostic blocks are
the only means available of identifying facet joint medi-
ated pain, caution must be exercised in interpretation of
the results due to an inordinately high false positive rate of
single blocks(129-132).  Anatomic studies have shown that
the C3-4 to C7-T1 facet joints are supplied by the medial
branches of the cervical dorsal rami with each joint receiv-
ing supply from the medial branches above and below its
location(44).  In contrast, C2-3 joint is innervated by the
third occipital nerve as it crosses the back of the joint (82).
The success associated with facet joint injections, medial
branch blocks, and radiofrequency thermoneurolysis has
varied widely(20, 23-27, 31, 101, 102, 120-123, 133-135).  Simi-
lar to cervical facet joint blocks, atlanto-occipital and
atlanto-axial joint injections have been reported with vary-
ing success(29,30).  However, the lateral Atlanto-Axial joint
does not lend itself to radiofrequency thermoneurolysis,
as this joint is not supplied by medial branches of the
cervical dorsal rami, but receives articular branches from
the C2 ventral ramus.  Hence, for therapeutic purposes,
radiofrequency of C2 ganglion may be considered.

The only controlled trial of intra-articular injections of ste-
roids into the cervical facet joints illustrated no particular
benefit.  Barnsley et al (133) studied 41 patients with neck
pain due to whiplash injury in a randomized double blind
investigation.  After a symptomatic cervical facet joint was
identified, a therapeutic trial of intra-articular local anes-
thetic, or local anesthetic with steroid was injected into 41
of 42 patients.  The authors showed that the time to return
to 50% of baseline pain was three days in the steroid group
and 3.5 days in the local anesthetic group.  They also re-
ported that less than half of the patients reported relief of
pain for more than one week, and less than 1 in 5 patients
reported relief for more than one month, irrespective of the
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treatment received.  This led to the conclusion that intra-
articular injection of steroid was not an effective treatment
for cervical facet joint pain associated with whiplash inju-
ries.  They also cautioned that the results of this study
should not be extrapolated to the treatment of patients
with cervical facet joint pain from other causes as response
to intra-articular steroid injections is not known in cervical
facet joint mediated pain of spontaneous origin.

A number of uncontrolled observations have suggested
that intra-articular injection of corticosteroids may be use-
ful in the treatment of pain of the cervical facet joints(101,
102, 120-123).  Dory(102) studied the effectiveness of in-
jection of corticosteroid into cervical facet joints in 14 pa-
tients and reported that 9 of the 14 patients experienced
significant initial relief, whereas, 8 of them experienced re-
lief for one month, however; only 5 patients experienced 3
months of relief.  In a similar study Hove and
Glydensted(121) reported their experience with cervical
analgesic facet joint arthrography in 11 patients with 9 of
these patients having undergone previous surgical
intervention(s).  They reported a positive pain test in 60%
of the patients, with duration of relief lasting only a few
hours to a few days.  Roy et al (122) studied 21 patients
with 39 facet joint infiltrations with corticosteroids, with 22
intra-articular and 17 periarticular injections.  They reported
relief in 91% of the patients ranging from one week to 12
months.  Symptom recurrence was seen in 71% of patients
with complete response and 62% of these with partial re-
lief.

An alternate treatment for facet joint mediated pain is block-
ade of the medial branches at the level of the involved joint
and below.  The interruption of the medial branch has been
addressed in numerous ways, including local anesthetic

blockade, surgery, radiofrequency lesioning, and
cryoanalgesia.  The role of medial branch blocks with local
anesthetic is considered superior to intra-articular com-
parative local anesthetic blocks.  However, for therapeutic
purposes, the literature is sparse and there are no con-
trolled studies.  The only study in the literature, which was
by Barnsley and Bogduk (103), studied 16 consecutive
patients with chronic neck pain from motor vehicle acci-
dents, reporting complete or definite relief of their pain in
11 patients.  Multiple investigators have studied the effi-
cacy of radiofrequency denervation of cervical medial
branches with variable results.  Percutaneous radiofre-
quency neurotomy has been considered a procedure which
offers temporary relief of pain by denaturing the nerves
that innervate the painful joint.  However, it is known that
the pain returns when the axons regenerate.  Fortunately,
relief can be reinstated by repeating the procedure.  Table
3 summarizes the effectiveness of facet joint blocks and
neurolysis in the cervical spine.

In a prospective, double blind, placebo controlled study of
percutaneous radiofrequency neurotomy for chronic cer-
vical facet joint mediated pain secondary to whiplash inju-
ries in a group of 24 patients with a 34 month median dura-
tion of pain emanating from one or more cervical facet joints,
Lord et al(20) reported that the median time that elapsed
before the pain returned to at least 50% of the preoperative
level was 263 days in the active-treatment group and 8
days in the control group (p=0.04).  They also reported
that at 27 weeks, 7 patients in the active-treatment group
and 1 patient in the control group were free of pain.  The
literature contains multiple reports of percutaneous radiof-
requency neurotomy in the literature.  However, these stud-
ies have been criticized because they were hampered by
poor selection of patients, inaccurate techniques, poor
outcome measures, and lack of controls (20, 23-27, 136,
137).  Schaerer(27) studied 50 patients with chronic neck
pain with an average duration of 24 months.  He reported
good pain relief in 50% of the patients. fair pain relief in
18%, and poor pain relief in 28% of the patients.  However,
the duration of pain relief was not described in this study.
Sluijter et al(23) studied the effectiveness of percutaneous
facet denervation in 64 patients with cervical pain syn-
dromes and reported good results in 41% of the patients
with improvement of 70-100%, fair results in 22% of the
patient with improvement of 40 to 70% improvement, and
poor results in 37% of the patients.  They also reported
that the pain relief was better at the lower cervical facet
joint levels below C4-5 compared to the upper levels above
C4-5.  There was no long term follow up of patients in this
study even though initial results were encouraging.

Similar to denervation of the medial branches, radiofre-
quency therapy of the cervical dorsal root ganglion was
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also studied.  In a prospective investigation, Van Kleef, et
al(138) studied 20 consecutive patients with intractable
chronic neck pain who were treated with radiofrequency
lesion of the dorsal root ganglion at C4, C5, or C6.  They
reported pain relief in 75% of the patients after 3 months
and in 50% of the patient after 6 months.  They also re-
ported good results in another study by producing radiof-
requency lesions adjacent to dorsal root ganglion for cer-
vical brachial pain (139).

Epidural injections: Two approaches available to access
the epidural space in the cervical spine are interlaminar
approach generally known as cervical epidural, and trans-
foraminal approach also known as selective nerve root
block or selective epidural injection.  The spread of the
solution in interlaminar injections (cervical epidural) is un-
controllable, diffuse, and localization of injection to a spe-
cific level is unreliable.  Presumably, these disadvantages
are eliminated with transforaminal injections with improve-
ment of the target specificity of the injection, thus deliver-
ing the injectate to the cardinal site of pathology.  While
several studies (Table 4) describe the effectiveness of cer-
vical epidurals in the management of chronic spinal pain
only one describes transforaminal epidural injections in
the cervical spine (33-40, 140, 141).

Stav et al(39) studied 52 patients with chronic resistant
cervical brachialgia in a randomized controlled study.  They
divided patients into two groups with 25 patients in Group
A who were treated with cervical epidural steroid and
lidocaine injections, and 17 patients in Group B who were
treated with steroid and lidocaine injections into the pos-
terior neck muscles.  One to 3 injections were administered
at 2 week intervals according to the clinical response.  All
patients continued with their various pre-study treatments:
non-steroidal anti-inflammatory drugs, non-opioid analge-
sics, and physiotherapy.  One week after the last injection,
very good and good pain relief was reported in 76% of the
patients in Group A, as compared to 36% of the patients in
Group B.  At one year 68% of the Group A patients contin-
ued to have very good and good pain relief, whereas only
12% of Group B patients reported similar pain relief, with
statistically significant differences.  Stav et al (39) also
reported that they failed to achieve significant improve-
ment of tendon reflexes or of sensory loss in both groups,
but the increase in the range of motion, the percentage of
the patients who were able to decrease their daily dose of
analgesics, and recovery of the capacity for work was sig-
nificantly better in Group A.

Pawl et al (140) in a retrospective evaluation reviewed the
records to 247 patients treated with epidural injections be-

tween 1981 and 1982 with a minimum of 18-months follow-
up period.  Among these, a total of 103 patients with cervi-
cal syndromes were seen and treated with epidural steroid
injections.  Thirty-five of those patients ultimately required
surgical intervention.  Of the 68 patients who were not
considered for surgery or refused surgery, only 36 were
considered to have typical radicular symptoms.  Twenty-
nine of 36 patients or 80%, indicated that the relief of pain
from the epidural steroid injection was 50% or more.  Pawl
et al (140) concluded that 50% of the patients with cervical
radicular syndromes were able to avoid surgery with the
help of epidural injections.  The shortcomings of this in-
vestigation include its retrospective nature, combination
of lumbar and cervical discogenic spondylosis patients,
lack of long-term follow-up, exclusion of the patients un-
dergoing surgical interventions in calculation of the suc-
cessful group, and finally, lack of outcome measures.

Bush and Hillier (141) described the response of 68 pa-
tients to cervical epidural steroids injections with neuro-
logic deficits of two months duration and an abnormal MRI
in a prospective evaluation.  They initially utilized a non-
fluoroscopically guided lateral approach at C7.  If signifi-
cant improvement was not seen after the first injection, a
repeat injection was performed transforaminally with fluo-
roscopic guidance within one month.  Similarly, a third in-
jection was performed if needed in the same manner as the
second injection.  An average of 2.5 injections per patient
was required for adequate pain control.  Overall, 93% of
the patients reported pain relief lasting 7 months.  The
criticisms of this study include lack of randomization and
outcome parameters.

Various other evaluations have shown success rates with
cervical epidural injections varying from 64%-79% for less
than 3 months, 50%-68% for 3-6 months, and 25%-68% for
over 6 months (34-38).

The role of adhesiolysis and epidural injection of hyper-
tonic saline was studied by Racz, et al (128) for pain control
for spinal pain at all levels.  In this retrospective study,
they reported 30 cervical epidural catheter placements and
injections with significant relief on discharge in 87% of the
patients; with relief lasting for less than 1 month in 77% of
the patients; 1 to 3 months in 39% of the patients; 4 to 6
months in 12% of the patients; and greater than 6 months
in 8% of the patients.  However, these results have not
been reproduced.  The procedure described by Racz et al
(128) includes adhesiolysis, injection of local anesthetic
and steroid, followed by hypertonic saline neurolysis on
day one with repeat injections of local anesthetic and hy-
pertonic saline on day two and day three.  In another retro-
spective analysis, it was shown that modification of Racz
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technique of adhesiolysis and neurolysis to be completed
in one day, demonstrated no significant differences either
with regards to the quality or duration of relief in the treat-
ment of chronic low back pain compared to either a 2 day or
3 day procedure, but showed significant reductions in the
cost(142).
Other Blocks

Numerous types of blocks other than facet joint blocks
and epidural injections have been used in the management
of chronic cervical spine pain and include occipital nerve
blocks, paravertebral somatic nerve blocks, trigger point
injections, sympathetic blocks, intradiscal injections, and
injection of proliferant solutions.  While most of these tech-
niques have been described in the literature, the efficacy
of these techniques in managing chronic spinal pain of
cervical origin has not been studied.  While diagnosis of
myofascial pain syndrome and treatment of this syndrome
with trigger point injections is extensively used, evalua-
tion of the long-term, clinical efficacy of various therapies
for myofascial pain syndrome suffered as a result of inad-
equate objective measures of severity and the absence of
pre and post treatment assessments with control groups
(89).  Dry needling, as well as injection of various local
anesthetics, steroids, and other substances has been re-
ported in managing of chronic neck pain (89,143-145).  Even
though Lewit(143) reported that when 312 pain sites were
needled, an immediate analgesic effect was obtained in
87% of the cases and permanent relief was achieved at 92
pain sites, the use of saline or local anesthetic appears to
be more effective than dry needling or placebo with local
anesthetic being superior to saline (144, 145).

Prolotherapy consists of local injection into the painful
and tender areas, usually ligamentous structures, of a
proliferant solution with a multitude of combinations(146-
149).  The effectiveness of prolotherapy is based on two
diverse explanations: strengthening of ligamentous struc-
tures, or neurolysis by proliferant agents(146-149).  While
well controlled studies were published in managing chronic
low back pain, no such studies exist in management of
neck pain or cervicogenic headache.  However, in uncon-
trolled reports Hackett et al(147) reported good to excellent
results in 90% of 82 consecutive patients treated with pro-
lotherapy in the management of chronic pain syndromes
of cervical spine origin.  Similarly, Kayfetz et al(148) re-
ported excellent results in 63%, and good results in 16% of
the 206 traumatic headache patients.  However, in 56 pa-
tient with non-traumatic headaches, only 29% experienced
excellent results, with an additional 18% experiencing good
results.

Intervertebral discs are considered as one of the causes of
painful conditions emanating from the cervical spine.  The

use of cervical discography as a diagnostic and prognos-
tic tool was introduced in 1957 by Smith and Nichols(150),
and it remained the center of controversy ever since.  Con-
troversy stems from the difficulty of interpreting the clini-
cal significance of age related cervical degenerative
changes and also from the lack of objective precision with
which the provocative pain response is interpretable, even
though there are numerous favorable reports of discogra-
phy(151-159).  Recently, Schellhas, et al(158) in a study of
10 patients with chronic neck pain, found 15 concordantly
painful discs and demonstrated a lack of correlation be-
tween painful discs and MRI findings or annular tears.  In
addition, Boden et al (160) demonstrated that there was a
19% incidence of signal changes in the cervical discs as-
sociated with slight to moderate disc protrusions in as-
ymptomatic patients.  Anterior cervical fusion studies which
included discography to determine fusion levels and sur-
gical success showed variable success rates from 70%-
90% (161, 162).

Wilkinson and Schuman(127) evaluated the role of
intradiscal steroids in the treatment of lumbar and cervical
disc problems.  This study included 18 injections in 13
patients with cervical disc problems.  None of these pa-
tients underwent previous surgery, and all received injec-
tions of 80 mg of Depo-Medrol®. The results showed that
injections for predominately discogenic pain yielded good
responses in 75% of the patients.  Of the ten injections for
predominately radicular pain with no significant objective
neurological loss, 50% showed significant improvement.
They reported that 20% of the patients had lasting good
results.

Van Kleef and Sluijter(163) treated 27 patients with long
standing post-traumatic neck pain with discography and
radiofrequency lesioning.  They reported more than 50%
improvement lasting for 3-6 months in 56% of patients.

Complications

Incidences of reported complications relating to cervical
neural blockade are few and usually minor.  However, com-
pared to lumbar neural blockade, cervical neural blockade
presents with more complications, both with frequency
and risk.  Total spinal block following intra-articular facet
joint injections has been reported occasionally (164, 165).
Further, with facet joint injections, the phrenic nerve may
be compromised, especially if a large volume of local anes-
thetic is employed while blocking C3/4, C4/5, or C5/6 joints.
Disequilibrium also has been described rather frequently,
though transient following third occipital nerve block (166).
Complications associated with cervical epidural injections
include dural puncture, hypotension, weakness, paralysis,
nausea, vomiting, bloating, dyspnea, respiratory insuffi-
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ciency, stiffness, facial flushing, fever, nerve root injury,
epidural hematoma, and complications related to adminis-
tration of steroids (33-35, 40, 167-169).  Of all the complica-
tions, the most feared complication of performing an epi-
dural injection in the cervical region is direct trauma to the
spinal cord by the needle and/or injectate.  Bromage (170)
mentioned three possible cases of direct trauma to the spi-
nal cord following thoracic epidural injections.  Bromage
and Benumof (171) published a case of paraplegia that
occurred after intracord injection when epidural anesthe-
sia was attempted with the patient under general anesthe-
sia.  Hodges et al (172) reported two case reports of cervi-
cal epidural steroid injection with intrinsic spinal cord dam-
age.  Epidural hematoma is a rare but possibly catastrophic
complication of epidural injection in the cervical spine.  It
is more common in patients who have prolonged bleeding
times and those over 50 years of age.  Williams et al (167)
reported a case of acute paraplegia secondary to epidural
hematoma following a 7th cervical epidural injection in a
patient on long-term indomethacin therapy, necessitating
surgical decompression.  In addition, anterior spinal artery
thrombosis has also been associated with acute flexion of
the neck in patients with cervical spondylosis.  Waldman
(174) reported dural puncture in 0.25% of 790 cervical epi-
dural injections.

Bromage and Benumof (171) described that accidental in-
jury to the spinal cord during attempted epidural anesthe-
sia is avoidable by observing the three interrelated techni-
cal precautions: Assume that any report of lancinating pain
during epidural puncture may be caused by mechanical
stimulation of the spinal root or the cord itself and there-
fore, is a clear signal to halt the advance of the epidural
needle immediately; Perform the puncture below the termi-
nation point of the spinal cord, whenever practical and
medically appropriate, though this is not practical for cer-
vical or thoracic epidurals; and When indications do exist
for punctures above the termination of the cord, the proce-
dure should be performed with all do care by clinically
competent anesthesiologists and in an awake, responsive
patient in all but rare circumstances.

Derby (175) expressed his view that a cervical epidural
injection rarely should be performed above C7/T1.  Clinical
rationale for this contention is based on results from cross-
sectional cadaver studies and magnetic resonance imag-
ing, revealing 1 to 2 mm of fat, which is visualized in the
dorsal epidural space at the C7/T1 interspace, which is
rarely found in the level above and narrowing of the epidu-
ral space above C7/T1 levels.  Derby (175) also noted that
the needles bevel may press the ligamentum flavum against
the dura, at the moment when the epidural needle is on the
verge of penetrating the ligamentum flavum, which in turn
may become indented to press directly against the spinal

cord.  However, this situation may be aggravated further
by the existence of an anterior disc protrusion or hernia-
tion, displacing the spinal cord posteriorly (172, 175).
Manchikanti (176), commenting on the report of Hodges et
al (172) contended that cervical selective nerve root block
or selective epidural injection appears to be much more
safe and benign in addition to being more accurate with
delivery of the injectate to the cardinal site of pathology.
In fact, Slipman et al (177) prospectively studied mechani-
cal stimulation of cervical nerve roots, C4 to C8, in 87 pa-
tients with cervical radicular symptoms who were under-
going diagnostic selective nerve root blocks; stimulation
was performed in 134 cervical nerve roots, with no inci-
dence of nerve root or cord damage.

Other worrisome complications of neural blockade of the
spine are related to infection and the side effects of ste-
roids (168, 169).  Infection following cervical and thoracic
epidural steroid injections with subsequent development
of epidural abscess has been reported (177-180).  Even
though reports of infection are exceedingly rare following
the epidural injections as well as cervical facet joint injec-
tions, it has been reported somewhat more frequently fol-
lowing cervical discography.  Discitis is considered a prin-
ciple complication of cervical epidural discography, which
reportedly occurs in 0.1% to 1% of the cases (190-192).

The side effects related to the administration of steroids
are attributed to either the chemistry or pharmacology.
Most commonly used agents in the United States for cer-
vical epidural administration are methyprednisolone ac-
etate (Depo-Medrol), triamcinolone diacitate
(Aristocort), triamcinolone acetonide (Kenalog), and
betamethasone acetate and phosphate mixture (Celestone
Soluspan).  The safety of steroids and their preserva-
tives was demonstrated in doses administered epidurally
in clinical situations in both clinical and experimental stud-
ies (168, 169, 193-201).  The major reported complications
of steroid administration include suppression of pituitary-
adrenal axis, hypercorticisms; Cushing’s Syndrome, os-
teoporosis, avascular necrosis of bone, steroid myopathy,
weight gain, fluid retention, and hyperglycemia (200, 202-
209).  Other complications with steroid administration in-
clude hypertension, hypokalemia, epidural lipomatosis,
retinal hemorrhage, insomnia, mood swings, psychosis,
facial flushing, headache, gastrointestinal disturbances,
and menstrual disturbances (206-211).  The prolonged
therapy with corticosteroids may result in suppression of
pituitary–adrenal access, which may be slow in returning
to normal even though the use of corticosteroids repeat-
edly for days or even a few weeks does not lead to adrenal
insufficiency upon cessation of treatment.  Hypothalamic-
pituitary-adrenal suppression has been reported infre-
quently following steroid administration with neural block-
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Chronic Neck Pain

Somatic Pain Radicular Pain

              Diagnostic facet joint injections  Selective Epidural
  (Double Blocks)

Positive          Negative
     Positive             Negative                Positive

      Repeat                 Disc                  Facet Joint                Repeat with Steroids    Disc Stimulation
    Injection           Stimulation                Nerve Blocks                                 (selective or interlaminar)

Positive Negative
    Positive  Negative Good Relief        Temporary Relief                     Good Relief

 (1-2 weeks) (local anesthetic duration)
                   Disc Injection   Follow

      Disc   Selective Repeat Block         Radiofrequency                      Repeat after two weeks if pain returns                      somatic pain
   Injection  Epidural (as needed)         Thermoneurolysis                        algorithm

   (follow
radicular pain
  algorithm)                               Good relief           No relief       No             Selective

         treatment         epidural
  Good response        Short term    Good relief    Temporary relief

                response            Repeat               Hypertonic
              Repeat block    Radiofrequency              and                     saline

    No treatment           Selective       as needed     thermoneurolysis           stabilize              neurolysis
                 epidural
                        or
          Thermocoagulation         Positive          Negative

        Repeat if        Reevaluate
     pain returns

Figure 2.An algorithm for neural blockade in conservative care of chronic neck pain.
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ade.  Mikhail, et al (204, 205) in their evaluation of endog-
enous adrenal function during and after the administration
of various types of corticosteroids, reported that adrenal
suppression with 50 mg of triamcinolone diacetate
(Aristocort), or 9 mg of betamethasone acetate-phos-
phate mixture (Celestone Soluspan) last only one week,
in contrast to 6 weeks of adrenal suppression following
the administration of triamcinolone acetonide (Kenalog).
Table 5 illustrates the profile of commonly used steroids in
neural blockade.

Indications

Cervical facet joint blocks, as well as injections of the
atlanto-occipital and atlanto-axial joints are performed in
patients with neck pain for which no cause has been iden-
tified and whose pain pattern is similar to that of evoked
normal volunteers upon stimulation of their joints.  Indica-
tions for cervical facet denervation are based on short-
term but convincing relief following either facet joint injec-
tion or facet joint nerve block with two local anesthetics of
variable duration.  Some investigators have attempted to
identify the outcome of facet joint injections in the lumbar
spine and concluded that the outcome depended on the
patient’s biophychosocial ability of self-facilitated improve-
ment, and suggested that somatic treatment does not work
in the presence of persistent high levels of inappropriate
signs (212, 213).  While no such propositions exist in man-
aging cervical facet joint mediated pain, Wallis, et al (21)
studying the role of cervical facet denervation, reported
that the pain relief achieved following radiofrequency facet
denervation not only returned these patients to work but
also resolved all of their psychological problems, thus ques-
tioning the extraordinary attention focused on psycho-
logical status.

The indications for cervical epidural injections either inter-
laminar or transforaminal include various diagnostic dilem-
mas and localized neural irritation, as well as post-surgical
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cervical syndromes.  Ferrante et al (214) attempted to pro-
vide a clinical classification as a predictor of therapeutic
outcome following the cervical epidural steroid injections.
They reported that neither gender nor history of duration
of pain or trauma before cervical epidural steroid injection
predicted the outcome.  They also reported that the injec-
tions were equally effective irrespective of the nerve root
involved, while older patients with radicular pain and those
without myofascial pain had better outcomes.  Physical
findings, abnormal sensory examination, and diminished
deep tendon reflexes appeared less predictive of the thera-
peutic outcome than motor weakness or the presence of a
positive electromyographic finding.  In addition, a radio-
logic diagnosis of spondylosis or spinal stenosis was also
associated with good pain relief after cervical epidural ste-
roid injection.  Similar to these findings, Cicala et al(40)
also found that patients with cervical spondylosis had better
results after cervical epidural steroid injections.  Conse-
quently, epidural injections are indicated in management
of chronic neck pain with nerve root irritation secondary to
herniated nucleus pulposus, degenerative disc disease,
annular tear, spinal stenosis, spondylolysis, and epidural
fibrosis.

Indication for disc injection is a positive stimulation and
analgesic response.  Evidence for this indication at the
present time is equivocal.  Indications for prolotherapy are
met with controversy even though the controlled studies
in the lumbar spine and uncontrolled studies in the cervi-
cal spine demonstrated reasonable effectiveness(146-149).
It is believed that prolotherapy in indicated in refractory
neck pain and headaches with multiple tender points defy-
ing the diagnosis based on findings of imaging and diag-
nostic neural blockade.  Adhesiolysis and injection of hy-
pertonic saline into the cervical epidural space though ap-
pears to be reasonable in management of refractory neck
pain secondary to a multitude of causes, its applications
remain in infancy.  The steps in management of neck pain
with neural blockade are described in Figure 2.

Frequency and Number of Injections

The frequency and total number of injections is a conten-
tious issue in neural blockade of cervical spine.  The limita-
tions described in the literature are extrapolated from de-
scriptions of lumbar epidural steroids, which are based on
the authors’ philosophy, passion, and preferences.  These
presumptions range from one injection to three injections,
three injections followed by a repeat course of three injec-
tions after 3, 6, or 12 month intervals, unlimited number of
injections with no established parameters, an animal dose
of steroid of 3 mg per kilogram of body weight, and a life
time dose equivalent to double the animal dose.  None of
these assumptions are based on scientific or clinically rel-

evant evidence, and they also do not fit the pharmacologi-
cal profile of the steroids (Table 5).  The treatment plan
must always be formulated around a patient’s diagnosis
and response to treatment with appropriate outcome pa-
rameters of improvement in quality of life.  Based on the
present evidence, it appears that injection therapy may be
continued reasonably at intervals of 6 to 8 weeks after
appropriate initial stabilization leading to either continued
increase in duration between the neural blockade episodes
or maintenance of a safe and reasonable time interval.

Cost Effectiveness

Evaluation of cost effectiveness of various therapeutic
modalities in management of cervical spine pain has been
hopelessly inadequate.  It is well known that the cost of
inpatient chronic pain treatment programs ranges from
$17,000 to $25,000 whereas outpatient treatment programs
range from $7,000 to $10,000 (215).  It is also widely be-
lieved that chronic pain patients incur multiple healthcare
expenditures in excess of $20,000 annually for repetitive
and basically redundant diagnostic work ups, physical
therapy, psychological interventions, and drugs.  Mueller-
Schwefe et al (216) in evaluating the cost effectiveness of
intrathecal therapy for pain, estimated the cost of failed
back surgery syndrome as $85,186 for five years, with an
annual cost of $17,037 for medical management.  While
cost effectiveness of cervical surgical interventions has
not been studied, Malter et al (217) evaluated the cost
effectiveness of lumbar discectomy for the treatment of
herniated intervertebral discs compared to conservative
treatment and concluded that for carefully selected pa-
tients with lumbar herniated discs, surgical discectomy is a
cost effective treatment at a discounted cost of $12,000 for
discectomy or $29,000 for quality adjusted life year.  While
no such cost effectiveness studies are available for cervi-
cal spine with neural blockade, cost effectiveness of three
types of epidural injections and adhesiolysis and hyper-
tonic saline neurolysis, either in a heterogenous popula-
tion or in post lumbar laminectomy syndrome was esti-
mated for improvement of one year quality of life for the
patient with chronic low back pain non-responsive to nu-
merous other modalities of treatments, as $2,927 for trans-
foraminal steroids, $3,635 for caudal epidural steroids,
$2,028 with non-endoscopic adhesiolysis in post lumbar
laminectomy patients, and $5,564 with non-endoscopic
adhesiolysis in an heterogenous population (142, 218, 219).
Considering these reports, it appears that neural blockade,
if provided appropriately, is presumably more cost effec-
tive.

SUMMARY

Chronic neck pain and related syndromes, though not as
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significant and as prevalent as low back pain, constitute a
major healthcare and social problem.  While numerous treat-
ments are available in managing this problem, none of them
have been proven to be efficacious and convincing on a
scientific basis.  Neural blockade of the cervical spine re-
mains to be one of such treatments. Neural blockade is a
diagnostic and therapeutic alternative in management of
cervical pain when clinical examination, radiological evalu-
ation, and neurophysiological evaluation fails to show an
appropriate diagnosis and lesser invasive conservative
measures have failed to produce resolution of symptoma-
tology.  Neural blockade in the cervical spine serves a dual
function by providing not only relief of pain, but poten-
tially providing information to help localize the underlying
pain generator.  The response to local anesthetic solution
helps localize the site of pain, whereas a prolonged re-
sponse from steroids assists to determine if the inflamma-
tion is present.  Subsequently, this information helps to
prove or disprove a clinical diagnosis that is formulated on
the basis of the history, physical examination, and struc-
tural abnormalities as seen on imaging studies, as well as
in cases where no positive findings are available.

A systematic evaluation for underlying cervical pain
generator progresses from the posterior element to the
neuraxis, which includes: facet joint injections or medial
branch blocks for posterior column; interlaminar epidural
injection or transforaminal epidural block for neuraxial col-
umn; and discography for the anterior column.

It appears that much of the confusion surrounding the
utilization of neural blockade in the cervical spine results
from inordinate emphasis on a biopsychosocial model as
well as inappropriate selection of patients for this treat-
ment modality (220-222).  Without utilization of diagnostic
blocks, the diagnosis of “nothing can be found,” and the
problem “is a complex biopsychosocial issue,” is inappro-
priate and falsely justified.  Wallis, et al(21) demonstrated a
clear temporal relationship between pain and psychologi-
cal distress, thus demonstrating the inordinate importance
and over-emphasis provided to the biopsychosocial con-
cept.  It is reasonable to assume that these results should
influence physicians to pursue an organic diagnosis, call-
ing into question the present concepts about chronic pain
which proclaims medical therapy alone to be ineffectual
and psychological therapy to be imperative.

The available evidence with regards to the effectiveness
of neural blockade in the management of the cervical spine
is similar if not superior to various other modalities of treat-
ments available in managing chronic pain originating from
the cervical spine including manipulation, physical therapy,
behavior management, and surgical intervention.  The re-
sults show that it is unrealistic and unfair to presume that

neural blockade will provide permanent relief with one treat-
ment, whether it is epidural steroid injection, facet joint
nerve block, or radiofrequency thermoneurolysis.  The lit-
erature has demonstrated repeatedly, beyond any ques-
tion that these modalities provide only palliation in most
cases and cure in very few cases.  Neural blockade is an
appropriate and cost effective treatment with proper selec-
tion of patients and applications.  Even though great strides
have been made in radiofrequency thermoneurolysis of
cervical spine, it is mandated that further meticulously con-
trolled randomized studies be conducted to prove the un-
equivocal rationale and effectiveness of other treatment
modalities in managing chronic cervical pain syndromes.
As our understanding of the complexities of chronic pain
evolves, it behooves us to synthesize and integrate knowl-
edge, to understand that the language of pain is subjec-
tive, but the correlates are physiologically and anatomi-
cally objective.
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