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Background: Chronic, recurrent neck pain is common and is associated with high pain intensity and disability, which is seen in 14% of the adult general population. Controlled studies have supported the existence of cervical facet or zygapophysial joint pain in 36% to 67%
of these patients. However, these studies also have shown false-positive results in 27% to
63% of the patients with a single diagnostic block. There is also a paucity of literature investigating therapeutic interventions of cervical facet joint pain.
Study Design: A systematic review of cervical facet joint interventions.
Objective: To evaluate the accuracy of diagnostic facet joint nerve blocks and the effectiveness of cervical facet joint interventions.
Methods: Medical databases and journals were searched to locate all relevant literature
from 1966 through December 2008 in the English language.
A review of the literature of the utility of facet joint interventions in diagnosing and managing
facet joint pain was performed according to the Agency for Healthcare Research and Quality
(AHRQ) criteria for diagnostic studies and observational studies and the Cochrane Musculoskeletal Review Group criteria as utilized for interventional techniques for randomized trials.
Level of Evidence: The level of evidence was defined as Level I, II, or III based on the quality of evidence developed by the U.S. Preventive Services Task Force (USPSTF).
Outcome Measures: For diagnostic interventions, studies must have been performed utilizing controlled local anesthetic blocks which achieve at minimum 80% relief of pain and
the ability to perform previously painful movements. For therapeutic interventions, the primary outcome measure was pain relief (short-term relief up to 6 months and long-term relief
greater than 6 months) with secondary outcome measures of improvement in functional status, psychological status, return to work, and reduction in opioid intake.
Results: Based on the utilization of controlled comparative local anesthetic blocks, the evidence for the diagnosis of cervical facet joint pain is Level I or II-1. The indicated evidence
for therapeutic cervical medial branch blocks is Level II-1. The indicated evidence for radiofrequency neurotomy in the cervical spine is Level II-1 or II-2, whereas the evidence is lacking
for intraarticular injections.
Limitations: A systematic review of cervical facet joint interventions is hindered by the
paucity of published literature and lack of literature for intraarticular cervical facet joint
injections.
Conclusions: The evidence for diagnosis of cervical facet joint pain with controlled comparative local anesthetic blocks is Level I or II-1. The indicated evidence for therapeutic facet joint interventions is Level II-1 for medial branch blocks, and Level II-1 or II-2 for radiofrequency neurotomy.
Key words: Chronic neck pain, cervical facet or zygapophysial joint pain, cervical medial
branch blocks, controlled comparative local anesthetic blocks, cervical radiofrequency neurotomy, cervical intraarticular facet joint injections
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hronic neck pain is common in the adult
general population (1-9), with a lifetime
prevalence of 26% to 71% (2,4). Significant
economic, societal, and health impact cannot be
ignored as it is similar to the impact of low back
pain and is recognized as a source of disability in the
working population (10-16).
Cervical intervertebral discs, cervical facet joints,
atlanto-axial and atlanto-occipital joints, ligaments,
fascia, muscles, and nerve root dura have been shown
to be capable of transmitting pain in the cervical spine
with resulting symptoms of neck pain, upper extremity pain, and headache. However, very little is known
about the causes of neck pain since the epidemiologic
studies do not describe either the source or cause of
the pain. Yin and Bogduk (17) demonstrated the prevalence of discogenic pain in 16%, zygapophysial joint
pain in 55%, and lateral atlanto-axial joint pain in 9%,
in 143 patients with chronic neck pain in a private
practice pain clinic in the United States. In summary,
diagnosis remained elusive in 32% of those patients
who completed investigations. Based on controlled
diagnostic blocks, cervical facet joints have been implicated as responsible for pain in the neck, head, and
upper extremities in 36% to 67% of patients (18-27).
Cervical facet or zygapophysial joints have been
shown to be a source of pain in the neck and referred
pain in the head and upper extremities (28-32). Cervical
facet joints are well innervated by the medial branches
of the dorsal rami (33-37) with free and encapsulated
nerve endings with nociceptors and mechanoreceptors (34,35,38-43). Even though, a preponderance of
evidence supports the existence of cervical facet joint
pain and its prevalence utilizing controlled diagnostic
blocks, a significant proportion of patients suspected
of cervical facet joint pain present with false-positive
results of 27% to 63% (20-25,44-48). Thus, to maintain the accuracy of diagnosis, facet joint blocks must
be performed under controlled conditions, either with
placebo or with controlled comparative local anesthetic
blocks utilizing 2 local anesthetics of different durations
of action. Further, the outcome measurement needs to
be appropriate providing significant pain relief (≥ 80%)
and an outcome of the ability to perform previously
painful movements with sustained pain relief.
A previous systematic review (46) showed strong
evidence for diagnostic accuracy of cervical facet joint
blocks. In addition, Rubinstein and van Tulder (49) in a
best-evidence review of diagnostic procedures for neck
and low back pain concluded that there was strong ev-
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idence for the diagnostic accuracy of facet joint blocks
in the diagnosis of neck pain. Significant controversy
surrounds various treatments utilized in the management of chronic neck pain arising from cervical facet
joints (1,4,48,50-57), even though diagnosis has been
well established (1,27,48,45-49). Thus far, the evidence
for long-term therapeutic benefits of intraarticular injection of facet joints is limited (1,50,58), for medial
branch nerve blocks is promising (1,48,50,59,60), and
evidence for radiofrequency neurotomy is moderate
to strong (48,50,53,60-63). Cervical facet joint interventions for managing chronic neck pain are one of
the most commonly performed interventions in the
United States (64-70). With exploding medical costs
and utilization, and repeated questions about the effectiveness of cervical facet joint interventions, it is
essential to update the evidence periodically utilizing
appropriate methodology (71).
Thus, this systematic review was undertaken to
evaluate the accuracy of diagnostic facet joint blocks
and the effectiveness of therapeutic cervical facet
joint interventions.

Methods
Literature Search
A comprehensive literature search was conducted
from 1966 through December 2008 in the English language. Databases included in the search were Medline, EMBASE, Cochrane Review Database, and Google
Scholar. Other sources included Clinical Trial Registry,
systematic reviews, narrative reviews, and cross-references to the reviews.
The search strategy emphasized chronic spinal
pain of cervical facet joint origin with a focus on all
types of diagnostic and therapeutic interventions.
Search terminology included cervical facet joint, cervical facet joint pain, cervical diagnostic facet joint
blocks, cervical facet joint intraarticular injections,
cervical medial branch blocks, and cervical radiofrequency neurotomy.

Diagnostic Facet Injections
Inclusion Criteria
All studies published on the diagnosis of chronic
cervical facet pain of at least 3 months duration were included in this review. In addition, only those studies utilizing diagnostic techniques were analyzed such as comparative controlled or placebo controlled blocks with
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fluoroscopic guidance. The principle standard for diagnosis of cervical facet joint pain was ≥ 80% pain relief for
the duration of the local anesthetic effect and the ability
to perform movements that were once painful.
The following studies were excluded from the
review: essays, reviews, letters, editorials, abstracts,
surveys, learning modules, and animal or cadaveric
studies.

Method of Review
All articles retrieved from the search were screened
for initial inclusion and exclusion criteria. Methodologic quality assessment was performed using the
modified Agency for Healthcare Research and Quality
(AHRQ) criteria (72). All manuscripts were reviewed by
the first 2 authors. Any persistent disagreements were
reviewed by a third author. If there was a conflict of
interest with the reviewed manuscripts with authorship or any other type of conflict, the involved authors
did not review the manuscripts for quality assessment,
clinical relevance, evidence synthesis, or grading of
evidence. Each study had to score at least 50 on a scale
of 0 – 100 for inclusion in the analysis. The weighted
scoring was established from a consensus developed
by the guidelines committee of the American Society of Interventional Pain Physicians (ASIPP) and has
been modified with application in other evaluations
(48,73-79).

Analysis of Evidence
Diagnostic studies that were selected for this review were evaluated for the level of evidence using
the modified U.S. Preventive Services Task Force (USPSTF) as illustrated in Table 1 (80). The rating scheme
was modified to evaluate the diagnostic accuracy of
diagnostic accuracy studies (81-83).

Therapeutic Facet Joint Interventions
Inclusion Criteria
Studies had to include evidence of the use of
controlled diagnostic cervical facet joint injections or
nerve blocks with 80% pain relief to be included in
this systematic review. Three types of therapeutic interventions for facet joint pain were included in this
study: intraarticular facet joint interventions, medial
branch blocks, and medial branch neurotomy. All studies included were determined by outcome evaluations
with at least a 6 month follow-up period and the use
of appropriate statistical analysis.

Outcome Parameters
The primary outcome parameter was pain relief.
The secondary outcome measures were functional improvement, change in psychological status, return to
work, opioid use, and complications.

Methodologic Quality Assessment
The quality of each individual article used in
this analysis was assessed by modified Cochrane review criteria with a weighted scoring system (84) for
randomized trials and AHRQ quality criteria for assessment of observational studies (72). Only studies
scoring at least 50 of 100 with the weighted scoring criteria were utilized for analysis. The weighted
scoring for randomized trials was utilized by Koes
et al (84) and Nelemans et al (85), and has been utilized in other evaluations (48,73,74,79,86-94). The
weighted scoring system for observational studies
based on AHRQ criteria (72) was used with a developed score by the guidelines committee of ASIPP and
has been utilized in multiple systematic evaluations
(73,74,86-94).

Table 1. Modified quality of evidence developed by USPSTF.
I:

Evidence obtained from multiple properly conducted diagnostic accuracy studies.

II-1:

Evidence obtained from at least one properly conducted diagnostic accuracy study of adequate size.

II-2:

Evidence obtained from at least one properly designed small diagnostic accuracy study.

II-3:

Evidence obtained from diagnostic studies of uncertainty.

III:

Opinions of respected authorities, based on clinical experience descriptive studies and case reports or reports of expert committees.

Adapted from the U.S. Preventive Services Task Force (USPSTF) (80).
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Each study was evaluated by the first 2 authors for
stated criteria and any disagreements were discussed
by a third reviewer. If there was a conflict of interest
with the reviewed manuscript with authorship or any
other type of conflict, the involved authors did not
review the manuscript for quality assessment, clinical
relevance, evidence synthesis, or grading of evidence.
Only the studies scoring at least 50 of 100 with the
weighted scoring criteria were utilized for analysis.
If there were 4 randomized trials evaluating any one
of the techniques — namely intraarticular injections, medial branch blocks, or radiofrequency neurotomy, observational studies were not included in the methodologic
quality assessment as well as the evidence synthesis.

Subacute and Chronic Low Back Pain” (95) the authors
considered a 20% improvement in pain scores (97) and
a 10% improvement in functioning outcomes (98) to
be clinically important. This review utilized stricter criteria than previous systematic reviews. Any relief of 6
months or less was considered as short-term, whereas
Cochrane reviews (95) and others have considered 6
weeks as short-term and longer than 6 weeks as longterm. We also utilized methodologic quality assessment
criteria for minimum inclusion, thus this systematic review is expected to provide robust results and the inclusion of observational studies is expected to improve the
generalizability of this systematic review (99-103).

Analysis of Evidence
Clinical Relevance
Clinical relevance of the included randomized
trials was evaluated according to 5 questions recommended by the Cochrane Back Review Group (95,96).
Each question was scored positive (+) if the clinical
relevance item was met, negative (–) if the item was
not met, and unclear (?) if data were not available to
answer the question.
In the Cochrane review of “Injection Therapy for

Analysis was conducted using 5 levels of evidence,
ranging from Level I to III with 3 subcategories in
Level II, as illustrated in Table 1 (80) developed by the
USPSTF.

Recommendations
Grading recommendations were based on Guyatt
et al’s criteria with 6 Levels, 1A–1C strong and 2A–2C
weak as illustrated in Table 2 (104).

Table 2. Grading recommendations.
Grade of
Recommendation/
Description

Benefit vs Risk and
Burdens

Methodological Quality of
Supporting Evidence

1A/strong recommendation,
high-quality evidence

Benefits clearly outweigh
risk and burdens, or vice
versa

RCTs without important limitations
or overwhelming evidence from
observational studies

Strong recommendation, can apply
to most patients in most circumstances without reservation

1B/strong recommendation,
moderate quality evidence

Benefits clearly outweigh
risk and burdens, or vice
versa

RCTs with important limitations (inconsistent results, methodological flaws, indirect,
or imprecise) or exceptionally strong
evidence from observational studies

Strong recommendation, can apply
to most patients in most circumstances without reservation

1C/strong recommendation,
low-quality or very lowquality evidence

Benefits clearly outweigh risk
and burdens, or vice versa

Observational studies or case series

Strong recommendation but
may change when higher quality
evidence becomes available

2A/weak recommendation,
high-quality evidence

Benefits closely balanced
with risks and burden

RCTs without important limitations
or overwhelming evidence from
observational studies

Weak recommendation, best action
may differ depending on circumstances or patients’ or societal values

2B/weak recommendation,
moderate-quality evidence

Benefits closely balanced
with risks and burden

RCTs with important limitations
(inconsistent results, methodological flaws,
indirect, or imprecise) or exceptionally
strong evidence from observational studies

Weak recommendation, best action
may differ depending on circumstances or patients’ or societal values

2C/weak recommendation,
low-quality or very lowquality evidence

Uncertainty in the estimates
of benefits, risks, and burden;
benefits, risk, and burden may
be closely balanced

Observational studies or case series

Very weak recommendations;
other alternatives may be equally
reasonable

Implications

Adapted from Guyatt G et al. Grading strength of recommendations and quality of evidence in clinical guidelines. Report from an American
College of Chest Physicians task force. Chest 2006; 129:174-181 (104).
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Outcome of the Studies
A study was judged to be positive if the therapeutic facet joint interventions were clinically relevant
and effective, either with a placebo control or active
control in randomized trials. This indicates that the
difference in the effect for the primary outcome measure was statistically significant at the conventional
5% level. In a negative study, no difference between
the study treatments or no improvement from baseline was found. Further, the outcomes were judged at
the reference point with positive or negative results
reported at 3 months, 6 months, and one year. For observational studies, a study was judged to be positive
if the authors concluded that the therapeutic facet
joint interventions were effective, with outcomes reported at the reference point with positive or negative results at 3 months, 6 months, and one year. Relief of 6 months or less was considered as short-term
and relief of longer than 6 months was considered as
long-term.

Results
Diagnostic Facet Joint Injections
A literature search was carried out for diagnostic
cervical facet joint interventions as shown in Fig. 1.
The search yielded 76 articles relevant to cervical
facet joint pain and its diagnosis by cervical facet injection procedures (Fig. 1). However, only 14 of these
studies pertaining to cervical facet joint pain diagnostic injections met inclusion criteria (17-27,36,44,105).

Methodological Quality Assessment
A total of 9 studies met the inclusion criteria for
methodological assessment based on the inclusion
criteria. Manchikanti et al in one study (25) utilized
75% relief as the criteria for a positive diagnostic
block, thus this study was excluded from methodologic quality assessment. Two studies by Manchikanti et al
(22,27) were subgroup analyses of a study by Manchukonda et al (20). The study by Bogduk and Aprill (105)
was excluded due to uncontrolled blocks utilizing only
a single block. The study by Barnsley and Bogduk (36)
was excluded as this study evaluated specificity of medial branch blocks rather than accuracy.
All 9 studies meeting inclusion criteria (1721,23,24,26,44) scored above 50 with scores of 55 to
70. The analysis and specifics of these 9 studies are
summarized in Tables 3 and 4.
The first study of accuracy of controlled diagnostic blocks in cervical spine was published in 1993 (44).
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They determined the false-positive rate of anesthetic
blocks of the medial branches of the cervical dorsal
rami by comparison between single diagnostic blocks
and a criterion standard of double blind, controlled,
differential anesthetic blocks. They showed a falsepositive rate of single blocks of 27% (95% CI, 15%,
38%). Consequently, they recommended that uncontrolled diagnostic blocks are compromised by a significant false-positive rate that seriously detracts from
the specificity of the test.
In 1995, Barnsley et al (18) determined the prevalence of chronic cervical zygapophysial joint pain after
whiplash. They studied 50 consecutive referred patients
with chronic neck pain after whiplash injury using double blind, controlled, diagnostic blocks of the cervical
zygapophysial joints by blocking the joint on 2 separate occasions, either with lignocaine or bupivacaine
in random order. They utilized the criterion standard
of a positive joint if only either definite or complete
relief of pain was achieved and both blocks relieved
the patient’s pain and bupivacaine provided longer relief. They identified a prevalence of facet joint pain in
chronic whiplash patients of 54% (95% CI, 40%, 68%).
Lord et al (19) determined the prevalence of cervical zygapophysial joint pain among patients with
chronic neck pain after whiplash injury. They evaluated 68 patients referred for chronic neck pain after
whiplash. Two different local anesthetics and a placebo injection of normal saline were administered in
random order and under double blind folded conditions. A positive diagnosis was made if the patient’s
pain was completely and reproducibly relieved by
each local anesthetic but not by the placebo injection.
The prevalence of facet joint pain with placebo-control blocks was revealed to be 60% below the C2-C3
zygapophysial joint (95% CI, 46%, 73%).
Manchikanti and coauthors in multiple publications
(20,21,23,24) evaluated prevalence and false-positive
rates of diagnostic blocks. In all included studies they
utilized a criterion standard of 80% pain relief with
the ability to perform previously painful movements
without pain utilizing 1% lidocaine. In a large study of
500 patients in which prevalence of facet joint pain in
chronic spinal pain of cervical, thoracic, and lumbar regions were evaluated (21), 255 patients were evaluated
for neck pain with a prevalence of 55% (95% CI, 49%,
61%) with a false-positive rate with single blocks with
lidocaine of 63% (95% CI, 54%, 72%). The second large
study by Manchukonda et al (20) evaluated 500 patients with 438 patients meeting the inclusion criteria
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Computerized and manual search of
literature
n = 1,640

Non-duplicate titles
n = 1,525

Articles excluded by title and/or
abstract
n = 645

Potential articles
n = 880

Abstracts reviewed
n = 880

Abstracts excluded
n = 804

Full manuscripts reviewed
n = 76

Manuscripts considered for inclusion:
n = 14

Fig. 1. Literature search flow diagram for diagnostic studies.

and 251 patients with cervical pain. Utilizing the same
criterion standard, prevalence of cervical facet joint
pain was determined to be 39% (95% CI, 32%, 45%),
with a false-positive rate of single blocks in the cervical
region of 45% (95% CI, 37%, 52%).
The first study outside Bogduk’s group (18,19,44)
was by Manchikanti et al (25) and was not included in
the evidence synthesis. They showed a prevalence rate
of facet joint pain in chronic neck pain of 60% (95% CI,
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50%, 70%) with a false-positive rate of single diagnostic block with lidocaine of 40% (95% CI, 34%, 46%).
In another study, Manchikanti et al (23) compared
the correlation of facet joint pain in lumbar and cervical regions. They concluded that the prevalence of cervical facet joint pain was 67% with a false-positive rate
of 63% using a single block, in patients presenting with
low back and neck pain, and noted a significant correlation of 94% between patients with confirmed lum-
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Table 3. Methodological quality assessment and scoring of cervical diagnostic facet joint nerve block studies.
Appropriate Reference
Standard (30)
Appropriate
reference
standard
(gold
standard)
used for
comparison
(15)

Blinded Comparison of Test
(30)

Reference
standard
reproducible
(15)

Evaluation
of test
without
knowledge
of disease
status, if
possible (15)

Independent,
blind
interpretation
of test and
reference (15)

10

15

__

10

10

15

15

10

10

Manchikanti
et al 2002 (23)

15

10

Manchikanti
et al 2004 (21)

15

Manchukonda et al
2007 (20)

Avoidance
of
Verification
Bias (15)

TOTAL
(100)

10

15

75

__

10

15

75

15

__

10

15

75

10

15

__

10

15

75

10

10

15

__

10

15

75

15

10

10

15

__

10

5

65

Manchikanti
et al 2008
(24)

15

10

10

15

__

10

5

65

Speldewinde
et al 2001 (26)

15

10

10

15

__

10

__

50

Yin and Bogduk 2008 (17)

15

10

10

15

__

10

__

60

Study
Population
(15)

Adequate
Description
of Test (10)

Barnsley et al
1995 (18)

15

10

Barnsley et al
1993 (44)

15

Lord et al
1996 (19)

STUDY

( ) weighted item score
Methodological criteria and scoring adapted from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology
Assessment No. 47. AHRQ Publication No. E016 (72).

Table 4. Data of prevalence and false-positive rates of cervical diagnostic facet joint blocks.
Study

Methodologic
Criteria

# of Subjects

Prevalence Estimates

False-Positive Rate

Barnsley et al 1995 (18)

75

50

54% (95% CI, 40%, 68%)

NA

Barnsley et al 1993 (44)

75

55

NA

27% (95% CI, 15%, 38%)

Lord et al 1996 (19)

75

68

60% (95% CI, 46%, 73%)

NA

Manchikanti et al 2002 (23)

75

120

67% (95% CI, 58%,75%)

63% (95% CI 48%, 78%)

Manchikanti et al 2004 (21)

75

255 of 500

55% (95% CI, 49%, 61%)

63% (95% CI 54%, 72%)

Manchukonda et al 2007 (20)

65

251 of 500

39% (95% CI, 32%, 45%)

45% (95% CI 37%, 52%)

65

Non-Surgery:
206
Post-Surgery:
45

Non-Surgery
39% (95% CI, 33%, 46%)
Post-Surgery
36% (95% CI, 22%, 51%)

Non-Surgery
43% (95% CI 35%, 52%)
Post-Surgery
50% (95% CI 32%, 68%)

Manchikanti et al 2008 (24)

Speldewinde et al 2001 (26)

50

97

36% (95% CI, 27%, 45%)

NA

Yin and Bogduk 2008 (17)

60

143

55%* (95% CI, 38%, 62%)

NA

NA = not available or not applicable; CI = confidence interval; * = adjusted
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bar facet joint pain who also presented with cervical
facet joint pain. Manchikanti et al (24) also evaluated
the prevalence of facet joint related chronic neck pain
in post-surgical and non-surgical patients and found no
significant difference between the groups with prevalence or the false-positive rates of single blocks with
36% and 50% in the post-surgical group compared
with 39% and 43% in the non-surgical patients.
Speldewinde et al (26) determined the prevalence
of cervical zygapophysial joint pain in a speciality clinical setting of 36% (95% CI, 27%, 45%). Finally, Yin and
Bogduk (17) also evaluated cervical facet joint pain
and provided prevalence; however, they cautioned
that the study was not designed to establish prevalence of the various causes of neck pain in the general
community or even a particular sample of that community. Still, they provided useful information about
an anatomical diagnosis with minimally invasive diagnostic tests in accordance with validated standards.

Diagnostic Accuracy
Accuracy was established in 5 studies (20,21,23,24,44)
based on a false-positive rate of 27% to 63% with single diagnostic blocks with 95% confidence intervals (CI)
ranging from 15% to 78%. The recent large study (20)
with 80% pain relief criterion standard showed a falsepositive rate of 45% with a single block with a 95% CI
of 37% to 52%.

without psychopathology. Prevalence was 43% versus
30% in patients with or without major depression (P
= 0.05), 42% versus 30% in patients with or without
generalized anxiety disorder, and 38% versus 39% in
patients with or without somatization disorder.
Evaluation of the prevalence of facet joint pain
in patients with or without prior surgical history (24)
showed no significant differences with prevalence of
36% and 39% and false-positive rates of 50% or 43%
in post-surgical and non-surgical patients.
Age-related prevalence of cervical facet joint pain
showed no significant differences (22).

Criterion Standard
Validity
Controlled cervical facet joint medial branch
blocks have been an established method to diagnose
cervical facet joint pain either with placebo-control
or controlled comparative local anesthetic blocks
that meet specific criteria of pain relief and functional improvement (18,19,44,54). Pain relief (106,107)
and long-term follow up are employed as the criterion standards and are accepted across different
medical disciplines (100,106-108). Long-term relief
of facet joint interventions has been demonstrated
(1,48,49,59-63,108-110).

Study Designs
Prevalence
The prevalence was found to be 36% to 67% using controlled diagnostic blocks with 95% CIs of 22%
to 75%, based on 8 studies (17-21,23,24,26).
The recent large study by Manchikanti et al (20)
showed a prevalence rate of 39% with 95% CI of 32%
to 45%.

Confounding Factors
Potential and real confounding factors were assessed in the several studies included in this systemic
review. Influence of age, surgery, and psychopathology
were evaluated in 3 reports and found not to have significant impact on the prevalence of cervical facet joint
related chronic neck pain (22,24,27). In an evaluation of
438 patients by Manchikanti et al (27), the prevalence
of cervical facet joint pain in patients with psychopathology ranged from 38% to 43%, whereas in patients
without psychopathology, the prevalence was 28%.
False-positive rates were also 58% in patients with psychopathology, ranging from 39% to 42% in patients
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All the studies included in the methodologic
quality assessment met inclusion criteria as well as
study design criteria. There has been significant controversy over the study designs with some reviewers
calling for randomized controlled trials (RCTs) for diagnostic interventions (50,51). However, the design
accuracy of diagnostic studies involves consecutive or
non-consecutive allocation and observational studies
(48,81-83,111).

Level of Evidence
The level of evidence is Level I or II-1 based on the
9 reviewed studies.

Therapeutic Facet Joint Interventions
A comprehensive literature search was performed
for cervical intraarticular facet joint injections, cervical medial branch blocks, and cervical radiofrequency
neurotomy (Fig. 2). The entire search yielded a total
of 17 studies relevant to therapeutic cervical facet
interventions.

www.painphysicianjournal.com
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Randomized Trials
Methodologic Quality Assessment
Of the 6 randomized trials identified evaluating
the effectiveness of cervical therapeutic facet joint interventions (58,60,61,109,112,113), 2 studies met inclusion criteria for methodologic quality assessment
(60,61). Therapeutic medial branch nerve blocks by
Manchikanti et al (109) was a preliminary report of a
one year follow-up study (60). Barnsley et al’s study
(58) was not included as it included short-term follow-up of only 12 weeks. The study by Wallis et al

(113) evaluated the resolution of psychological distress of whiplash patients following treatment by radiofrequency neurotomy, with short-term (3-month)
follow-up. Haspeslagh et al’s (112) study evaluating radiofrequency for cervicogenic headache with
15 patients receiving a sequence of radiofrequency
treatments with cervical facet joint denervation, followed by cervical dorsal root ganglion lesions when
necessary, and the other 15 patients undergoing local
injections with steroid and anesthetic at the greater
occipital nerve followed by transcutaneous electrical
nerve stimulation when necessary. This study was ex-

Computerized and manual search of
literature
n = 1,470

Non-duplicate titles
n = 1,354

Articles excluded by title and/or
abstract
n = 847

Potential articles
n = 507

Abstracts reviewed
n = 507

Full manuscripts reviewed
n = 78
Full manuscripts not available
n=6

Abstracts excluded
n = 423

Manuscripts considered for inclusion:
Medial branch blocks = 3
Intraarticular injections = 3
Radiofrequency neurotomy = 11

Fig. 2. The flow diagram illustrating literature evaluating cervical facet joint interventions.
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cluded. There were diagnostic flaws as well as technical flaws in performing the procedures. The treatments were targeting 2 different structures, namely
cervical facet joints and cervical root ganglion compared to occipital nerves. Thus, 4 trials were excluded
(58,109,112,113).
Table 5 illustrates the methodologic assessment of
randomized clinical trials evaluating the role of cervical facet joint interventions. The quality assessment criteria was 67 for Lord et al (61) and 76 for Manchikanti
et al (60).

Clinical Relevance Assessment
Table 6 illustrates clinical relevance assessment of
both randomized trials.

Observational Studies
Of the 11 observational studies (59,62,63,110,114120), 2 studies evaluated the role of intraarticular facet joint injections (115,116), one study evaluated the
role of therapeutic medial branch blocks (59), and 6
studies provided the results of cervical medial branch
neurotomy (62,63,110,114,117-120).
Table 7 illustrates the methodologic quality assessment criteria of observational studies. Both intraarticular
injection studies (115,116) failed to meet the criteria.
Folman et al (115) was excluded because the diagnosis
was reached using a single diagnostic block and the follow-up was for less than 6 months. Kim et al (116) was
excluded based on the use of an imaging diagnosis instead of use of the controlled diagnostic blocks.

Table 5. Methodological assessment of randomized clinical trials of therapeutic role of cervical facet joint interventions.
CRITERION

WEIGHTED
SCORE (points)

Lord et al
(61)

Manchikanti
et al (60)

Study population
A

Homogeneity

2

2

2

B

Comparability of relevant baseline characteristics

5

3

5

C

Randomization procedure adequate

4

4

4

D

Drop-outs described for each study group separately

3

3

3

E

≤ 20% loss for follow-up

2

2

2

≤ 10% loss for follow-up

2

0

2

> 50 subject in the smallest group

8

0

8

> 100 subjects in the smallest group

9

0

0

F

Interventions
G

Interventions included in protocol and described

10

10

10

H

Pragmatic study

5

5

5

I

Co-interventions avoided or similar

5

5

5

J

Placebo-controlled

5

0

0

Effect
K

Patients blinded

5

5

5

L

Outcome measures relevant

10

10

10

M

Blinded outcome assessments

10

5

0

N

Follow-up period adequate

5

3

5

Data-presentation and analysis
O

Intention-to-treat analysis

5

5

5

P

Frequencies of most important outcomes presented for each treatment
group

5

5

5

100

67

76

TOTAL SCORE

Methodological criteria and scoring adapted from Koes BW et al. Efficacy of epidural steroid injections for low-back pain and sciatica: A systematic review of randomized clinical trials. Pain 1995; 63:279-288 (84).
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Table 6. Clinical relevance of randomized clinical trials evaluating the effectiveness of cervical facet joint interventions.
Lord et al
(61)

Manchikanti et al
(60)

A) A
 re the patients described in detail so that you can decide whether they are comparable
to those that you see in your practice?

+

+

B) A
 re the interventions and treatment settings described well enough so that you can
provide the same for your patients?

+

+

C) Were all clinically relevant outcomes measured and reported?
E) Are the likely treatment benefits worth the potential harms?

+
__
+

+
+
+

TOTAL CRITERIA MET

4/5

5/5

D) Is the size of the effect clinically important?

+ = positive; - = negative; ? = unclear
Scoring adapted from Staal JB et al. Injection therapy for subacute and chronic low-back pain. Cochrane Database Syst Rev 2008; 3:CD001824
(96).

Among the studies evaluating the effectiveness
of medial branch blocks, only one study was available
which met the inclusion criteria (59).
Among the 9 studies evaluating radiofrequency
neurotomy (62,63,110,114,117-121), 4 of the studies
met the inclusion criteria (62,63,110,121).
Cohen et al (120) analyzed their data retrospectively and attempted to identify factors influencing
the outcomes of cervical facet neurotomy with patients derived from 50% or 80% relief with a single
block. Schaerer (117) and Tzaan and Tasker and (118)
included patients with a single diagnostic block and
appropriate information was not available. Further,
Tzaan and Tasker also performed these procedures
under general anesthesia. Thus, they were excluded.
Shin et al (114) was excluded as they included
patients with controlled comparative local anesthetic
blocks, but 50% relief following the diagnostic blocks
rather than 80%. Lord et al (119) performed an audit
of the experience of the authors with 19 patients to
determine whether there was sufficient merit in the
amended procedure to justify a randomized, doubleblind, controlled trial, with 10 patients undergoing
third occipital neurotomy with only 4 patients obtaining long lasting relief. Thus, this study was excluded
from the methodologic quality assessment.

Intraarticular Facet Joint Blocks
There were no studies meeting the criteria for inclusion, either RCTs or observational studies.

Medial Branch Blocks
Our search strategy included 3 studies of medial
branch blocks with 2 of them meeting methodologic
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assessment criteria (59,60). Of these, one study was a
randomized trial (60) and the second study was an observational study (59). The methodologic quality assessment score of the randomized trial was 76 (60), whereas
for the observational evaluation (59) it was 69.
Study Characteristics
Manchikanti et al (60) in a double blind, randomized, controlled trial evaluated the role of therapeutic
cervical medial branch blocks in managing chronic cervical facet joint pain utilizing an active control equivalence or non-inferiority design (122,123). The study
was conducted based on the Consolidated Standards
of Reporting Trials (CONSORT) criteria (122,123), with
inclusion of 120 patients meeting the diagnostic criteria of cervical facet joint pain by means of comparative, controlled diagnostic blocks with 80% pain relief.
Group I consisted of medial branch blocks with bupivacaine, whereas Group II consisted of cervical medial branch blocks with bupivacaine and steroids. The
outcome assessments included numeric pain scores,
Neck Pain Disability Index (NDI), opioid intake, and
work status at baseline, 3 months, 6 months, and 12
months. Significant pain relief (≥ 50%) and functional
status improvement (≥ 40%) of NDI were observed at
3 months, 6 months, and 12 months in over 83% of the
patients. The average number of treatments for one
year was 3.5 ± 1.0 in the non-steroid group and 3.4
± 0.9 in the steroid group. Duration of average pain
relief with each procedure was 14 ± 6.9 weeks in the
non-steroid group and it was 16 ± 7.9 weeks in the steroid group. Significant relief and functional improvement was reported for 46 to 48 weeks in a one year
period. The authors concluded that therapeutic cervi-
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Table 7. Methodologic quality assessment criteria for observational studies of cervical facet joint interventions.
CRITERION
1. Study Question

Weighted
Score
(points)

Manchikanti
et al
(59)

Sapir and
Gorup
(62)

Barnsley
(110)

McDonald
et al (63)

Govind et
al (121)

2

2

2

2

2

2

• Clearly focused and appropriate question

2

2

2

2

2

2

2. Study Population

8

5

5

5

5

5

• Description of study population

5

5

5

5

5

5

• Sample size justification

3

––

––

––

––

––

3. Comparability of Subjects

22

14

22

14

17

5

• Specific inclusion/exclusion criteria for all groups

5

5

5

5

5

5

• Criteria applied equally to all groups

3

––

3

––

3

––

• C
 omparability of groups at baseline with regard
to disease status and prognostic factors

3

3

3

3

3

––

• S tudy groups comparable to non-participants
with regard to confounding factors

3

3

3

3

3

––

• Use of concurrent controls

5

0

5

––

––

––

• C
 omparability of follow-up among groups at each
assessment

3

3

3

3

3

––

4. Exposure or Intervention

11

8

11

8

11

8

• Clear definition of exposure

5

5

5

5

5

5

• Measurement method standard, valid and reliable

3

3

3

3

3

3

• Exposure measured equally in all study groups

3

––

3

––

3

––
15

5. Outcome measures

20

15

15

10

15

• Primary/secondary outcomes clearly defined

5

5

5

5

5

5

• Outcomes assessed blind to exposure or intervention

5

0

––

––

––

––

• M
 ethod of outcome assessment standard, valid
and reliable

5

5

5

––

5

5

• Length of follow-up adequate for question

5

5

5

5

5

5

6. Statistical Analysis

19

10

14

––

––

––

• Statistical tests appropriate

5

5

5

––

––

––

• Multiple comparisons taken into consideration

3

3

3

––

––

––

• M
 odeling and multivariate techniques
appropriate

2

2

2

––

––

––

• Power calculation provided

2

––

2

––

––

––

• Assessment of confounding

5

––

2

––

––

––

• Dose-response assessment if appropriate

2

––

––

––

––

––

7. Results

8

5

8

5

5

5

• M
 easure of effect for outcomes and appropriate
measure of precision

5

5

5

5

5

5

• Adequacy of follow-up for each study group

3

––

3

––

––

––

8. Discussion

5

5

5

5

5

5

• C
 onclusions supported by results with possible
biases and limitations taken into consideration

5

5

5

5

5

5

9. Funding or Sponsorship

5

5

5

5

5

5

• Type and sources of support for study
TOTAL SCORE =

5

5

5

5

5

5

100

69

87

54

65

50

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47.
AHRQ Publication No. 02-E016 (72).
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Recommendation
This systemic review found according to Guyatt et
al’s criteria (104) that the recommendation is strong
(1B or 1C) for the use of therapeutic facet joint medial
branch blocks to provide both short-term and longterm relief in the treatment of chronic cervical facet
joint neck pain.

cal medial branch nerve blocks, with or without steroids, may provide an effective management strategy
for chronic neck pain of facet joint origin. While limitations of this study include a lack of placebo control,
the study included an active control in a randomized
equivalence or non-inferiority controlled trial, and
the study met all the criteria with 60 patients in each
group with appropriate outcome measurements.
Manchikanti et al (59) studied the effectiveness of
cervical medial branch blocks in chronic neck pain in
an observational study. They studied 100 consecutive
patients meeting the diagnostic criteria of facet joint
pain by means of comparative, controlled diagnostic
blocks with 80% pain relief. They utilized multiple
outcome measures including pain relief, psychological status, work status, and functional status. The results showed significant differences in numeric pain
scores and significant pain relief (≥ 50%) at 3 months,
6 months, and 12 months compared to baseline measurements. Improvements were also seen in the functional status, employment status, and psychological
functioning. They reported successful outcome in 82%
of the patients at 6 months and 56% of the patients
at 12 months. This is an observational study and it was
the first study ever reported on the therapeutic effectiveness of medial branch blocks in the cervical spine.
The study included strict inclusion criteria and appropriate outcome measurements.
The therapeutic effectiveness of cervical facet
joint medial branch blocks is illustrated in Table 8 for
the randomized and observational studies.

Radiofrequency Neurotomy
The literature search revealed 22 studies of radiofrequency neurotomy. Of these, one randomized trial
(61) and 4 observational studies (62,63,110,121) met
the inclusion criteria for methodologic quality assessment and also for evidence synthesis with methodologic quality scores of 69, 87, 54, 65, and 50.
Study Characteristics
In 1996 Lord et al (61) evaluated the effectiveness
of percutaneous radiofrequency neurotomy for chronic cervical zygapophyseal joint pain in 24 patients.
This randomized, double blind clinical trial compared
percutaneous radiofrequency neurotomy to a sham
treatment wherein the procedural technique was the
same but radiofrequency was not applied in the control group. Patients with cervical spine pain from automobile accidents were included in the study after
comparative diagnostic blocks identified those with
cervical facet joint derived neck pain. Subjects then
received either the real or sham radiofrequency procedure according to their randomization. Post radiofrequency assessments were performed at 3 to 5 days
and at 2 to 3 weeks after the procedure by the same
surgeon who was blinded to the treatment groups. At
3 months all patients were formally interviewed by
completing the visual-analogue scale and the McGill
Pain Questionnaire. Also recorded were the duration

Level of Evidence
The indicated level of evidence is Level II-1 based
on the quality of evidence using the USPSTF criteria
(80).

Table 8. Results of published studies of effectiveness of cervical medial branch blocks.
Pain Relief

Results

Shortterm
3 mos. 6 mos. 12 mos.
relief ≤ 6
months

Longterm
relief > 6
months

Study
Characteristics

Methodological
Quality Scoring

Participants

Manchikanti et
al 2008 (60)

RA, DB

76

Group I-no steroid = 60
Group II-steroid = 60

83% vs
85%

87% vs
95%

85% vs
92%

P

P

Manchikanti et
al 2004 (59)

O

69

100

92%

82%

56%

P

P

Study

RA = randomized; DB = double-blind; O = observational; vs = versus; P = positive
www.painphysicianjournal.com
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of their pain, side effects, complications, and any sensation of numbness. At 27 weeks, one patient in the
control group and 7 in the active treatment group remained free of pain. The median time for return of
pain to at least 50% of the pre-operative level was
263 days in the active group and 8 days in the placebo
group. This study found that radiofrequency neurotomy can provide pain relief for a moderate proportion
of patients lasting from months to over a year.
This is a meticulously performed study on a small
number of patients; however, the technique is not
commonly utilized in the United States. Carragee et
al (124) criticized the differences in baseline characteristics of patients among both groups and the nature
of the blinding. Carragee et al reported that blinding
was in doubt, as 42% of the active group developed
long-term anesthetic or dysesthetic areas of skin and
none of the patients in the control group developed
changes. They stated that these changes revealed the
treatment assigned in nearly half of the active treatment group. With regards to the baseline characteristics the results showed no significant differences
based on these differences and also based on litigation. The results showed that 58% of patients in the
control group and 25% in the active-treatment group
had a return of their accustomed pain in the period
immediately after the radiofrequency procedure at
the 3-month follow-up. Lord et al (61) were unable
to avoid such an issue and in fact, this is a problem
with any of the sham procedures in interventional
pain management. In fact, Dreyfuss and Baker (125)
supported Lord et al (61) for maintaining blinding of
subjects admirably well and the evidence of difficulty
of performing such a study is demonstrated by an extremely limited number of published sham studies involving an invasive treatment. However, Carragee et
al (126) maintained their criticism. The small number
of patients included in this study also has been an issue, however the study met inclusion criteria.
A study was conducted in 1999 by McDonald et al
(63) to determine the long-term efficacy of percutaneous radiofrequency medial branch neurotomy in the
treatment of chronic neck pain. This study was created
in response to the report by The Quebec Task Force on
Whiplash-Associated Disorders (127) that reported there
are no valid diagnostic techniques for chronic neck pain
and no proven therapy. McDonald et al (63) stated that
the report was based on literature that terminated in
1993 and therefore missed the research published since
1993 demonstrating a diagnostic cause and treatment
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for neck pain following whiplash. Radiofrequency neurotomy was performed between 1991 and 1996 in 28
patients diagnosed with cervical facet joint neck pain
by controlled diagnostic blocks. The patients’ pain was
recorded using a visual analog scale and the McGill
Pain Questionnaire (MPQ) prior to radiofrequency neurotomy. Subjects also described 4 activities of daily living that were eliminated or impeded by their pain and
that they would want restored if they could be relieved
of their pain. One operator performed 30 procedures
and another performed 16 procedures during the study.
Two other operators performed 3 to 5 procedures for
training purposes. Results were tabulated according to
operator and the duration of relief obtained to determine whether the outcome was operator dependent.
A successful result was defined as complete pain relief
for a minimum of 90 days. Twenty-eight patients underwent cervical medial branch neurotomy between March
1991 and October 1996. Initially, 18 of the 28 patients
had greater than 3 months of complete pain relief with
421.5 days of median pain relief. The median duration
of pain relief for all 28 patients was 218.5 days. Four of
the 10 patients who failed to obtain pain relief from
the neurotomy did so because of failed radiofrequency
equipment, osteophytes preventing correct probe placement, a second pain generator, and a patient who was
diagnosed based on comparative diagnostic blocks who
later responded to a placebo injection. Repeat radiofrequency neurotomy was performed in 6 of the 10 patients
who obtained no relief from the initial treatment and 2
of the patients had greater than 3 months of complete
pain relief. Therefore, 20 of the 28 patients (71%) obtained complete relief after one or more attempts from
radiofrequency neurotomy. Eleven of the 20 subjects
underwent repeat neurotomy after pain reoccurrence.
This study found that patients can expect between 223
and 730 days of complete relief after an initial procedure
and between 144 and 478 days of relief after repeat procedures. This study confirmed again that the relief obtained from radiofrequency medial branch neurotomy
should not be expected to be permanent. Repeat radiofrequency neurotomy procedures have been shown to
be successful but it is still unknown how many times the
operation can be repeated and whether the duration of
relief will change. The limitations of this study include inclusion of patients from previous studies and even then a
small number of patients with a technique described by
Lord et al (61) which is not universally applied.
Sapir and Gorup (62) in 2001 examined the efficacy
of radiofrequency medial branch neurotomy to treat
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cervical zygapophysial joint pain from whiplash in an
observational study comparing the results of litigants
and non-litigants. All patients were involved in an automobile accident at least 20 weeks prior to inclusion
in the study and had failed conservative treatment.
Those subjects with a positive response to confirmatory diagnostic blocks were enrolled into the study and
divided into groups of litigants and non-litigants. Pain
was evaluated prior to treatment based on the visual
analogue scale (VAS) as well as other outcome measures such as self-report of improvement and change
in medication usage. The administration of all questionnaires to the subjects was blind to their legal status, but the treatment operator was not blind to the
legal status of the patient. Fifty patients were included
in the study meeting the criterion of at least 80% pain
relief from comparative diagnostic blocks and underwent radiofrequency neurotomy. Forty-six patients
completed the study consisting of 29 (63%) litigants
and 17 (37%) non-litigants. Twenty-one patients (14
litigants and 7 non-litigants) reported a recurrence
of pain within one year and 25 patients (15 litigants
and 10 non-litigants) remained asymptomatic at one
year. Time to pain recurrence defined as 50% return
of pain was approximately 8.3 ± 2.3 months in the 21
patients whose pain returned within one year. There
was an overall VAS pain reduction of 4.6 ± 1.8 from radiofrequency neurotomy at one year with a small but
statistically significant difference with litigants having
a slightly greater reduction in pain. There were no
clinically discernible treatment outcome differences
between the litigant and non-litigant groups. In this
study radiofrequency neurotomy of cervical facet joint
neck pain was found to be an effective treatment for
chronic cervical whiplash independent of litigation.
Barnsley (110) assessed outcomes in a series of
consecutive patients with percutaneous radiofrequency neurotomy for chronic neck pain. All patients undergoing radiofrequency neurotomy had completed
a diagnostic work-up using multiple cervical medial
branch blocks, including placebo injections for levels below C2/3. Eligibility criteria included definite or
complete relief of pain with both anesthetic agents
and no response to placebo under double blind conditions. Electrode positioning was performed in accordance with the protocol of Lord et al (61). The objective of the treatment was to provide complete relief
of pain and the primary outcome was the duration
of pain relief. The endpoint adapted was the return
of any patients usual neck pain, secondary outcomes
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were the duration of any postoperative pain and any
other adverse effects. Outcomes were determined by
an independent assessor who had no prior knowledge
of the patient and no involvement in the treatment or
routine follow-up of patients. Forty-seven procedures
were performed on 35 patients, 2 patients were lost
to follow-up, 12 patients had 2 procedures, 36 of 45
assessable procedures (80%) achieved significant pain
relief. These 36 procedures achieved a mean duration
of pain relief of 35 weeks, with a median of 35 weeks.
Repeat procedures usually achieved reproducible pain
relief. Most patients had significant post-procedure
pain for about one week. They concluded that radiofrequency neurotomy is an effective palliative treatment for chronic cervical zygapophysial joint pain
when performed in routine clinical practice utilizing
the technique described by Lord et al (61). Limitations
of this study include the lack of generalizability due
to utilization of placebo-controlled treatments and
the radiofrequency neurotomy technique described
by Lord et al (61) which is not universal practice, specifically in the United States, and the small number of
patients.
Govind et al (121) evaluated radiofrequency neurotomy for the treatment of third occipital headache
with a revised technique using a large gauge electrode
ensuring minimum separation between the 3 electrode placements, and holding the electrode in place
by hand. The revised technique was used to treat 51
nerves in 49 patients diagnosed as suffering from third
occipital headache on the basis of controlled diagnostic blocks of the third occipital nerve. The criteria for
successful outcome was complete relief of pain for at
least 90 days associated with restoration of normal activities of daily living, and no use of drug treatment
for headache. Of the 49 patients, 43 (88%) achieved a
successful outcome. The median duration of relief in
these patients was 297 days, with 8 patients continuing to have ongoing relief. Fourteen patients underwent a repeat neurotomy to reinstate relief with 12
(86%) achieving a successful outcome with a median
duration of relief in these patients of 217 days, with 6
patients having ongoing relief. This revised technique
apparently improved the success rate greatly compared to the previous technique by Lord et al (119).
Results of medial branch neurotomy in the cervical spine are illustrated in Table 9. All studies had
a methodological quality of ≥ 50 of 100 points. The
included studies showed positive short-term and longterm results.

337

Pain Physician: March/April 2009:12:323-344
Table 9. Published results of studies of cervical medial branch neurotomy.

Study

Methodological
Study
Quality
Characteristics
Score(s)

Number of
Patients

Pain Relief
(months)

Results

6 mos.

12 mos.

Short term
relief
≤ 6 mos

Long term
relief
> 6 mos

RA,DB

67

24

1 of sham
7 of active

58%
in active treatment group

P

P

Sapir and
Gorup (62)

O

87

46

NA

Mean VAS change
4.6 ± 1.8

P

P

McDonald et
al (63)

O

65

28

NA

71%

P

P

Barnsley (110)

O

54

35

NA

74%

P

P

Lord et al (61)

RA = randomized; DB = double blind; O = Observational; NA = not available; VAS = visual analog scale; P = positive

Govind et al’s study (121) was not included in Table 9 as this was specific for third occipital nerve neurotomy with a specialized technique not applicable to
the general population in the United States.

Level of Evidence
The indicated level of evidence for radiofrequency
neurotomy is Level II-1 to II-2 based on one randomized
trial (61), and 3 (62,63,105) observational studies. However, the evidence is based on arriving at the diagnosis
with at least 80% pain relief with controlled diagnostic
blocks of either placebo or comparative local anesthetic
and utilizing at least 2 lesions at each level based on the
descriptions of Lord et al (61), Barnsley et al (110), Sapir
and Gorup (62), and McDonald et al (63).

Recommendation
The systemic review found that according to
Guyatt et al’s criteria (104), the recommendation is 1B
or C/strong for radiofrequency neurotomy.

Discussion
This systematic review provides current evidence
for the effectiveness of cervical facet or zygapophysial joint interventions in managing chronic pain of
facet joint origin. Based on the results of this evaluation, the evidence for diagnostic facet joint blocks
utilizing 80% pain relief with controlled diagnostic
blocks as the criterion standard is Level I or II-1 based
on USPSTF criteria. Utilizing 9 studies which met the
inclusion criteria, the prevalence of chronic cervical
facet joint pain related to neck pain is very common
ranging from 36% to 67%. However, this systematic
review based on multiple studies has shown that a
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single uncontrolled injection is found to be unreliable
with a false-positive rate ranging from 27% to 63%.
The prevalence and false-positive rate with a single
block was studied in 9 controlled diagnostic evaluations meeting the inclusion criteria with methodologic
quality assessment scores ≥ 50. They showed CI ranging from 27% to 75%, for the prevalence, and 15%
to 78% for false-positive rate with a single block. One
large study (20) showed prevalence of 39% (95% CI,
32%,45%) with a false-positive rate of 45% (95% CI
37%, 52%) with a single block.
This systematic review found variable evidence
for therapeutic facet joint interventions. There was no
evidence available for therapeutic intraarticular cervical facet joint injections. Further, the only study evaluating short-term relief provided negative evidence.
Thus, the evidence is strong not to use intraarticular
injections for the treatment of chronic facet joint pain
in the cervical spine, specifically related to motor vehicle injuries.
In contrast, the evidence is reasonably strong for
therapeutic medial branch blocks and radiofrequency
neurotomy.
Based on the results of one randomized trial (60)
and one observational study (59), the indicated evidence for medial branch blocks has been shown to be
Level II-1 with 1B/1C strong recommendation for both
short-term and long-term improvement of chronic
neck pain. Similarly, based on the radiofrequency
neurotomy technique described by multiple investigators (61-63,110) the indicated evidence is Level II-1 to
II-2 based on one randomized trial (61) and 3 observational studies (62,63,110). For both therapeutic modalities the patients were selected based on a positive
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response to controlled diagnostic blocks and 80% pain
relief as the criterion standard.
Assessment and grading quality of evidence and
providing recommendations for diagnostic tests and
strategies is important in all branches of medicine,
but specifically in interventional pain management
(72,79-81,128). Clinicians often use diagnostic tests
as a package or strategy. Interventional pain physicians use a diagnostic strategy which includes signs
and symptoms and imaging to identify physiological
derangements, establish prognosis, monitor illness,
and diagnose (128,129). Consequently, it has been
recommended by Schünemann et al (128) that guideline panels considering a diagnostic test or strategy
should begin by identifying the patients, diagnostic
intervention (strategy), comparison, and outcomes of
interest (130,131). The accuracy of a diagnostic test
based on the sensitivity and specificity classifies patients correctly as having or not having a disease. The
underlying assumption is, however, that obtaining a
better idea of whether a target condition is present
or absent will result in an improved outcome. Thus,
if a test is already available, a new test presumably
with superior accuracy must be tested in a randomized controlled trial in which investigators randomize patients to experimental or control diagnostic approaches and measure pain relief, functional status,
quality of life improvement, and morbidity (132). To
compare the impact of alternative diagnostic strategies on patient-important outcomes, guideline
panels can use the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach (133,134). Further, when such studies are not
available, guideline panels must focus on studies of
test accuracy and make inferences about the likely
impact on patient-important outcomes (135). Thus
far in the diagnosis of cervical facet joint pain only
one diagnostic strategy is available — controlled diagnostic blocks. This strategy has been proven to be
accurate since conventional clinical and radiological
techniques, pain patterns, and physical examination
findings have been shown to be less than reliable
in the diagnosis of facet joint pain (136-140). Even
then, controlled comparative local anesthetic blocks
have faced significant criticism often based on personal philosophy (137). Further, all the diagnostic
and therapeutic evidence included in this systematic
review is based on 80% relief with controlled diagnostic blocks. Thus, at present there is no evidence
with 50% pain relief to maintain diagnostic accu-
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racy or therapeutic effectiveness (120,141). Factors
that decrease the quality of evidence for studies of
diagnostic accuracy include study design and risk of
bias. Other indirect factors include outcomes, patient populations, diagnostic tests, comparison tests
and indirect comparisons, important inconsistency
in study results, imprecise evidence, and high probability of publication bias (128). We have attempted
in our systematic review to consider all these aspects
with utilization of appropriate and strict inclusion
criteria and methodologic quality assessment. However, the weakness continues to be with the lack of a
criterion standard based on the tissue biopsy. The criterion standard utilized here is a controlled diagnostic block with at least 80% pain relief and the ability
to perform painful movements. This has been supported by significant improvement in patients when
the diagnosis was made appropriately and treatment
with either medial branch blocks or radiofrequency
neurotomy was provided (59-63,108-110).
The diagnosis of facet joint pain by controlled local anesthetic blocks is considered as valid. Controlled
diagnostic blocks with 2 local anesthetics with placebo
control are the only means of confirming the diagnosis
of facet joint pain. The face validity of cervical medial
branch blocks has been established by injecting small
volumes of local anesthetic and contrast material onto
the target points. Construct validity of cervical facet
joint blocks is important to eliminate placebo effect
as a source of confounding results and to secure truepositive results (17-25,44,55-57,142,143). Further, the
hypothesis that testing a patient first with lidocaine
and subsequently with bupivacaine provides a means
of identifying that the placebo responses have been
tested and eliminated (142-145).
Controlled comparative local anesthetic blocks
are easier to implement in conventional practice and,
therefore, are likely to be preferred and used by physicians unable to perform placebo-controlled blocks specifically in the United States. Further, when compared
with placebo-controlled blocks, the false-positive rate
has been shown to be very low (143). Therefore, a diagnosis based on comparative blocks is unlikely to be
wrong. Cohen et al (120), by proposing a single block,
only strengthened the value of comparative local anesthetic blocks rather than weakening it (141). Further,
the lack of influence of psychological variables (105),
age (22), and sedation (146,147) have been published.
Consequently, we believe that the present systematic review provides strong evidence in favor of con-
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trolled diagnostic blocks in diagnosing cervical facet
joint pain with a criterion standard of 80% pain relief
and the ability to perform multiple maneuvers which
were painful prior to diagnostic blockade.
Therapeutic medial branch blocks demonstrated
effective short- and long-term pain relief for chronic
cervical facet joint neck pain. The results for cervical
facet joint radiofrequency neurotomy were also positive for short- and long-term pain relief for chronic
cervical facet joint neck pain.
This systematic review is different from various
systematic reviews performed in the past. First, this
systematic review evaluated only cervical facet joint
interventions. Second, this systematic review not only
evaluated therapeutic facet joint interventions, but also
evaluated diagnostic interventions. Third, this systematic review provides evidence which can be applicable
with utilization of all 3 techniques. Finally, this systematic review provides a correlation between diagnostic
strategy and therapeutic application of the procedure.
In addition, this systematic review has utilized both
randomized and observational studies with strict inclusion criteria with the application of methodologic quality assessment criteria with a weighted scoring system.
Clinical relevance was also evaluated for randomized
trials. Consequently, the evidence derived from this systematic review applying strict criteria and robust out-

comes, will provide appropriate and sound guidance in
managing chronic cervical facet joint pain.

Conclusion
Diagnostic cervical facet joint nerve blocks are
safe, valid, and reliable. Based on the review of available studies that met inclusion criteria, the strength of
evidence for diagnostic facet joint techniques is Level
I or II-1.
Based on the review of the included therapeutic studies described herein, no evidence is available
for cervical intraarticular facet joint injections. The
indicated evidence for cervical medial branch blocks
is Level II-1 with a strong recommendation of 1B or
1C. The indicated evidence for cervical radiofrequency
neurotomy is Level II-1 to Level II-2 with a strong recommendation of 1B or 1C.
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