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Background: The prevalence of chronic, recurrent neck pain is approximately 15% 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, when disc herniation, radiculitis, and discogenic are not
pathognomic. 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: Systematic review of therapeutic cervical facet joint interventions.
Objective: To determine and update the clinical utility of therapeutic cervical facet joint interventions
in the management of chronic neck pain.
Methods: The available literature for utility of facet joint interventions in therapeutic management
of cervical facet joint pain was reviewed. The quality assessment and clinical relevance criteria utilized
were the Cochrane Musculoskeletal Review Group criteria as utilized for interventional techniques for
randomized trials and the criteria developed by the Newcastle-Ottawa Scale criteria for observational
studies.
The level of evidence was classified as good, fair, and limited or poor based on the quality of evidence
developed by the U.S. Preventive Services Task Force (USPSTF).
Data sources included relevant literature identified through searches of PubMed and EMBASE from
1966 to June 2012, and manual searches of the bibliographies of known primary and review articles.
Outcome Measures: The primary outcome measure was pain relief (short-term relief = up to 6
months and long-term > 6 months). Secondary outcome measures were improvement in functional
status, psychological status, return to work, and reduction in opioid intake.
Results: In this systematic review, 32 manuscripts were considered for inclusion. For final analysis,
4 randomized trials and 6 observational studies met the inclusion criteria and were included in the
evidence synthesis. Based on one randomized, sham-controlled, double-blind trial and 5 observational
studies, the indicated evidence for cervical radiofrequency neurotomy is fair. Based on one randomized,
double-blind, active-controlled trial and one prospective evaluation, the indicated evidence for
cervical medial branch blocks is fair. Based on 2 randomized controlled trials, the evidence for cervical
intraarticular injections is limited.
Limitations: Paucity of the overall published literature and specifically lack of literature for intraarticular
cervical facet joint injections.
Conclusions: The indicated evidence for cervical radiofrequency neurotomy is fair. The indicated
evidence for cervical medial branch blocks is fair. The indicated evidence for cervical intraarticular
injections with local anesthetic and steroids is limited.
Key words: Chronic neck pain, cervical facet or zygapophysial joint pain, cervical medial branch
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 (10-25).
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 (26) estimated 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. However, diagnosis
remained elusive in 32% of those patients who completed investigations. A significant proportion did not
complete investigation. 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 (27-37).
Systematic reviews (36,37) showed strong evidence
for diagnostic accuracy of cervical facet joint blocks. In
addition, Rubinstein and van Tulder (38) in a best-evidence review of diagnostic procedures for neck and low
back pain concluded that there was strong evidence for
the diagnostic accuracy of facet joint blocks in the diagnosis of neck pain. Even then, significant controversy
surrounds various treatments utilized in the management of chronic neck pain arising from cervical facet
joints (1,36,39-48). The evidence illustrated that longterm therapeutic benefits of intraarticular injection of
facet joints was limited (36,40,49). The recent systematic
review (36) showed the indicated evidence for therapeutic cervical medial branch blocks and radiofrequency
neurotomy of medial branches in the cervical spine was
moderate, or level II-1 (50-55). Cervical facet joint interventions for managing chronic neck pain are one of the
most commonly performed interventions in the United
States (56-67). 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 (68). Thus, this systematic review was undertaken
to evaluate and update the effectiveness of therapeutic
cervical facet joint interventions (36).
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Methods
The methodology utilized in this systematic review
followed the review process derived from evidence-based
systematic reviews and meta-analysis of randomized trials and observational studies (1,17,69-79), Consolidated
Standards of Reporting Trials (CONSORT) guidelines for
the conduct of randomized trials (80-83), Standards for
Reporting Observational Studies (STROBE) (84), Cochrane
guidelines (74,75,85), Chou and Huffman’s guidelines (86),
and quality of reporting of analysis (71).

1.1 Criteria for Considering Studies for This
Review
1.1.1 Types of Studies
Randomized controlled trials
Non-randomized observational studies
Case reports and reviews for adverse effects

1.1.2 Types of Participants
Participants of interest were adults aged at least 18
years with chronic upper and mid back pain of at least
3 months duration.
Participants must have failed previous pharmacotherapy, exercise therapy, etc., prior to starting interventional pain management techniques.

1.1.3 Types of Interventions
The interventions were therapeutic cervical facet
joint blocks appropriately performed with proper technique under fluoroscopic or computed tomography
(CT) guidance.

1.1.4 Types of Outcome Measures
♦
♦

♦

The primary outcome parameter was pain relief.
The secondary outcome measures were functional
improvement; change in psychological status; return
to work; reduction or elimination of opioid use, other drugs, or other interventions; and complications.
At least 2 of the review authors independently, in
an unblinded standardized manner, assessed the
outcomes measures. Any disagreements between
reviewers were resolved by a third author and
consensus.

1.2 Literature Search
Searches were performed from the following
sources without language restrictions:
1. PubMed from 1966
www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed
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2.
3.

EMBASE from 1980: www.embase.com
Cochrane Library
www.thecochranelibrary.com/view/0/index.html
4. U.S. National Guideline Clearinghouse (NGC)
www.guideline.gov
5. Previous systematic reviews and cross references
6. Clinical Trials: clinicaltrials.gov
The search period was from 1966 through June
2012.

1.3 Search Strategy
The search strategy emphasized chronic cervical
pain of facet joint origin with a focus on all types of
therapeutic interventions. Search terminology included
cervical facet joint, cervical facet joint pain, cervical facet joint intraarticular injections, medial branch blocks,
and radiofrequency neurotomy.
At least 2 of the review authors independently, in
an unblinded standardized manner, performed each
search. All searches were combined to obtain a unified
search strategy. Any disagreements between reviewers
were resolved by a third author and consensus.

♦

against the inclusion criteria.
All articles with possible relevance were then retrieved in full text for comprehensive assessment
of internal validity, quality, and adherence to inclusion criteria.

1.4.2 Inclusion and Exclusion Criteria
Inclusion criteria were studies which documented
the existence of cervical spinal pain of facet joint origin using controlled diagnostic facet joint injections
or medial branches. Three types of facet joint interventions were included in this review: intraarticular
facet joint injections, medial branch blocks, and medial branch radiofrequency neurotomy. All studies
must provide appropriate management with outcome
evaluations of at least 6 months and appropriate statistical analysis.
Reports without appropriate diagnosis and elimination of false-positive responses, abstracts beyond 2
years, non-systematic reviews, book chapters, and case
reports were excluded.

1.4.3 Clinical Relevance
1.4 Data Collection and Analysis
The review focused on randomized trials, observational studies, and reports of complications. The population of interest was patients suffering with chronic
neck and upper extremity pain for at least 3 months.
Only cervical facet joint interventions were evaluated.
All of the studies providing appropriate management
and with outcome evaluations of one month or longer and statistical evaluations were reviewed. Reports
without appropriate diagnosis, non-systematic reviews,
book chapters, and case reports were excluded.

1.4.1 Selection of Studies
♦

In an unblinded standardized manner, 2 review authors screened the abstracts of all identified studies

The clinical relevance of the included studies was
evaluated according to 5 questions recommended by
the Cochrane Back Review Group (Table 1) (87). Each
question was scored as 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.

1.4.4 Methodological Quality or Validity
Assessment
The quality of each individual article used in this
analysis was assessed by Cochrane review criteria (Table
2) (74) for randomized trials or the Newcastle-Ottawa
Scale for observational studies (Tables 3 and 4) (88,89).
Each study was evaluated by at least 2 authors for

Table 1. Clinical relevance questions.

P (+)

N (-) U (unclear)

A) Are the patients described in detail so that one can decide whether they are comparable to those who are
treated practice?
B) Are the interventions and treatment settings described in sufficient detail to apply its use in clinical practice?
C) Were clinically relevant outcomes measured and reported?
D) Is the size of the effect clinically meaningful?
E) Do the likely treatment benefits outweigh the potential harms?
Scoring adapted and modified from Staal JB, et al. Injection therapy for subacute and chronic low back pain. Cochrane Database Syst Rev 2008;
3:CD001824 (87).
www.painphysicianjournal.com
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Table 2. Randomized controlled trials quality rating system.
A

1. Was the method of
randomization adequate?

A random (unpredictable) assignment sequence. Examples of adequate methods are coin toss (for
studies with 2 groups), rolling a die (for studies with 2 or more groups), drawing of balls of different
colors, drawing of ballots with the study group labels from a dark bag, computer-generated random
sequence, pre-ordered sealed envelopes, sequentially-ordered vials, telephone call to a central office,
and pre-ordered list of treatment assignments. Examples of inadequate methods are: alternation, birth
date, social insurance/ security number, date in which they are invited to participate in the study, and
hospital registration number.

Yes/No/
Unsure

B

2. Was the treatment
allocation concealed?

Assignment generated by an independent person not responsible for determining the eligibility of the
patients. This person has no information about the persons included in the trial and has no influence
on the assignment sequence or on the decision about eligibility of the patient.

Yes/No/
Unsure

C

Was knowledge of the allocated interventions adequately prevented during the study?

D

3. Was the patient blinded to
the intervention?

This item should be scored “yes” if the index and control groups are indistinguishable for the patients or
if the success of blinding was tested among the patients and it was successful.

Yes/No/
Unsure

4. Was the care provider
blinded to the intervention?

This item should be scored “yes” if the index and control groups are indistinguishable for the care
providers or if the success of blinding was tested among the care providers and it was successful.

Yes/No/
Unsure

5. Was the outcome assessor
blinded to the intervention?

Adequacy of blinding should be assessed for the primary outcomes. This item should be scored “yes” if the
success of blinding was tested among the outcome assessors and it was successful or:
–for patient-reported outcomes in which the patient is the outcome assessor (e.g., pain, disability): the
blinding procedure is adequate for outcome assessors if participant blinding is scored “yes”
–for outcome criteria assessed during scheduled visit and that supposes a contact between participants and
outcome assessors (e.g., clinical examination): the blinding procedure is adequate if patients are blinded, and
the treatment or adverse effects of the treatment cannot be noticed during clinical examination
–for outcome criteria that do not suppose a contact with participants (e.g., radiography, magnetic resonance
imaging): the blinding procedure is adequate if the treatment or adverse effects of the treatment cannot be
noticed when assessing the main outcome
–for outcome criteria that are clinical or therapeutic events that will be determined by the interaction
between patients and care providers (e.g., co-interventions, hospitalization length, treatment failure), in
which the care provider is the outcome assessor: the blinding procedure is adequate for outcome assessors if
item “4” (caregivers) is scored “yes”
–for outcome criteria that are assessed from data of the medical forms: the blinding procedure is adequate if
the treatment or adverse effects of the treatment cannot be noticed on the extracted data.

Yes/No/
Unsure

Were incomplete outcome data adequately addressed?
6. Was the drop-out rate
described and acceptable?

The number of participants who were included in the study but did not complete the observation
period or were not included in the analysis must be described and reasons given. If the percentage
of withdrawals and drop-outs does not exceed 20% for short-term follow-up and 30% for long-term
follow-up and does not lead to substantial bias a “yes” is scored. (N.B. these percentages are arbitrary,
not supported by literature).

Yes/No/
Unsure

7. Were all randomized
participants analyzed in the
group to which they were
allocated?

All randomized patients are reported/analyzed in the group they were allocated to by randomization
for the most important moments of effect measurement (minus missing values) irrespective of noncompliance and co-interventions.

Yes/No/
Unsure

E

8. Are reports of the study
free of suggestion of selective
outcome reporting?

In order to receive a “yes,” the review author determines if all the results from all pre-specified outcomes Yes/No/
Unsure
have been adequately reported in the published report of the trial. This information is either obtained
by comparing the protocol and the report, or in the absence of the protocol, assessing that the published
report includes enough information to make this judgment.

F

Other sources of potential bias:
9. Were the groups similar
at baseline regarding the
most important prognostic
indicators?

In order to receive a “yes,” groups have to be similar at baseline regarding demographic factors, duration Yes/No/
Unsure
and severity of complaints, percentage of patients with neurological symptoms, and value of main
outcome measure(s).

10. Were co-interventions
avoided or similar?

This item should be scored “yes” if there were no co-interventions or they were similar between the
index and control groups.

Yes/No/
Unsure

11. Was the compliance
acceptable in all groups?

The reviewer determines if the compliance with the interventions is acceptable, based on the reported
intensity, duration, number and frequency of sessions for both the index intervention and control
intervention(s). For example, physiotherapy treatment is usually administered over several sessions;
therefore it is necessary to assess how many sessions each patient attended. For single-session
interventions (e.g., surgery), this item is irrelevant.

Yes/No/
Unsure

12. Was the timing of the
outcome assessment similar
in all groups?

Timing of outcome assessment should be identical for all intervention groups and for all important
outcome assessments.

Yes/No/
Unsure

Adapted and modified from Furlan AD. 2009 updated method guidelines for systematic reviews in the Cochrane Back Review Group. Spine (Phila
Pa 1976) 2009; 34:1929-1941 (74).
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Table 3. Newcastle-Ottawa quality assessment scale: Case control studies.

Selection
1) Is the case definition adequate?
a) yes, with independent validation ∗
b) yes, e.g. record linkage or based on self reports
c) no description
2) Representativeness of the cases
a) consecutive or obviously representative series of cases ∗
b) potential for selection biases or not stated
3) Selection of Controls
a) community controls ∗
b) hospital controls
c) no description
4) Definition of Controls
a) no history of disease (endpoint) ∗
b) no description of source

Comparability
1) Comparability of cases and controls on the basis of the design or analysis
a) study controls for _______________ (Select the most important factor.) ∗
b) study controls for any additional factor ∗ (This criteria could be modified to indicate specific control for a second important factor.)

Exposure
1) Ascertainment of exposure
a) secure record (eg surgical records) ∗
b) structured interview where blind to case/control status ∗
c) interview not blinded to case/control status
d) written self report or medical record only
e) no description
2) Same method of ascertainment for cases and controls
a) yes ∗
b) no
3) Non-Response rate
a) same rate for both groups ∗
b) non respondents described
c) rate different and no designation
Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure categories. A maximum of two
stars can be given for Comparability.
Wells GA, et al. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-analysis. www.ohri.ca/programs/
clinical_epidemiology/oxford.asp (88).

stated criteria and any disagreements were discussed
with a third reviewer. Authors with a perceived conflict
of interest for any manuscript were recused from reviewing the manuscript.
For adverse effects, confounding factors, etc., it
was not possible to use quality assessment criteria.
Thus, these were considered based on interpretation

www.painphysicianjournal.com

of the reports published and critical analysis of the
literature.
Only the randomized trials meeting the inclusion
criteria with at least 50% of applicable criteria were utilized for analysis. However, studies scoring lower were
described and provided with an opinion and critical
analysis.
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Table 4. Newcastle-Ottawa quality assessment scale for cohort studies.

Selection
1) Representativeness of the exposed cohort
a) truly representative of the average _______________ (describe) in the community *
b) somewhat representative of the average ______________ in the community *
c) selected group of users e.g. nurses, volunteers
d) no description of the derivation of the cohort
2) Selection of the non exposed cohort
a) drawn from the same community as the exposed cohort *
b) drawn from a different source
c) no description of the derivation of the non exposed cohort
3) Ascertainment of exposure
a) secure record (eg surgical records) *
b) structured interview *
c) written self report
d) no description
4) Demonstration that outcome of interest was not present at start of study
a) yes *
b) no

Comparability
1) Comparability of cohorts on the basis of the design or analysis
a) study controls for _____________ (select the most important factor) *
b) study controls for any additional factor * (This criteria could be modified to indicate specific control for a second important factor.)

Outcome
1) Assessment of outcome
a) independent blind assessment *
b) record linkage *
c) self report
d) no description
2) Was follow-up long enough for outcomes to occur
a) yes (select an adequate follow up period for outcome of interest) *
b) no
3) Adequacy of follow up of cohorts
a) complete follow up - all subjects accounted for *
b) subjects lost to follow up unlikely to introduce bias - small number lost - > ____ % (select an adequate %) follow up, or description provided
of those lost) *
c) follow up rate < ____% (select an adequate %) and no description of those lost
d) no statement

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Outcome categories. A maximum of two stars can be given for Comparability
Wells GA, et al. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-analysis. www.
ohri.ca/programs/clinical_epidemiology/oxford.asp (88).
Observational studies had to meet a minimum of
50% of the utilized criteria for cohort and case-control
studies. Studies scoring less were also described and
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provided with an opinion and a critical analysis.
If the literature search provided at least 5 randomized trials meeting the inclusion criteria and they were
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Table 5. Method for grading the overall strength of the evidence for an intervention.

Grade

Definition

Good

Evidence includes consistent results from well-designed, well-conducted studies in representative populations that directly
assess effects on health outcomes (at least 2 consistent, higher-quality RCTs or studies of diagnostic test accuracy).

Fair

Evidence is sufficient to determine effects on health outcomes, but the strength of the evidence is limited by the number,
quality, size, or consistency of included studies; generalizability to routine practice; or indirect nature of the evidence on health
outcomes (at least one higher-quality trial or study of diagnostic test accuracy of sufficient sample size; 2 or more higher-quality
trials or studies of diagnostic test accuracy with some inconsistency; at least 2 consistent, lower-quality trials or studies of
diagnostic test accuracy, or multiple consistent observational studies with no significant methodological flaws).

Limited or
Poor

Evidence is insufficient to assess effects on health outcomes because of limited number or power of studies, large and
unexplained inconsistency between higher-quality trials, important flaws in trial design or conduct, gaps in the chain of
evidence, or lack of information on important health outcomes.

Adapted and modified from methods developed by U.S. Preventive Services Task Force (86, 90-100).

homogenous for each modality (intraarticular injections, medial branch blocks, and radiofrequency neurotomy) evaluated, a meta-analysis was performed.

1.4.5 Data Extraction and Management
Two review authors independently, in an unblinded standardized manner, extracted the data from the
included studies. Disagreements were resolved by discussion between the 2 reviewers; if no consensus could
be reached, a third author was called in to break the
impasse.

STF) criteria as illustrated in Table 5, criteria which has
been utilized by multiple authors (86,90-100).
The analysis was conducted using 3 levels of evidence: good, fair, and limited or poor.
At least 2 of the review authors independently, in
an unblinded standardized manner, analyzed the evidence. Any disagreements between reviewers were resolved by a third author and consensus. If there were
any conflicts of interest (e.g., authorship), those reviewers were recused from assessment and analysis.

1.7 Outcome of the Studies
1.4.6 Assessment of Heterogeneity
Whenever meta-analyses were conducted, the Isquared (I2) statistic was used to identify heterogeneity
(89). Combined results with I2 > 50% were considered
substantially heterogenous.
Analysis of the evidence was based on the modality of treatment provided (i.e., intraarticular injections,
medial branch blocks, and radiofreqency neurotomy).

1.4.7 Measurement of Treatment Effect in Data
Synthesis (Meta-Analysis)
Data were summarized using meta-analysis when
at least 5 studies per type of treatment were available
that met the inclusion criteria.

1.5 Summary Measures
Summary measures included 50% or more reduction of pain in at least 40% of the patients, or at least
a 3 point decrease in pain scores with improvement in
functional status.

1.6 Analysis of Evidence
The analysis of the evidence was performed based
on United States Preventive Services Task Force (USP-

www.painphysicianjournal.com

In the randomized trials, a study was judged to be
positive if the therapeutic cervical facet joint intervention was clinically relevant and effective, either with a
placebo control or active control. This indicates that the
difference in effect for primary outcome measure is statistically significant on the conventional 5% level. In a
negative study, no difference between the study treatments or no improvement from baseline is identified.
Further, the outcomes were judged at the reference
point with positive or negative results reported at one
month, 3 months, 6 months, and one year.
For observational studies, a study was judged to
be positive if the intervention was effective, with outcomes reported at the reference point with positive or
negative results at one month, 3 months, 6 months, and
one year.
The minimum amount of change in pain score to
be clinically meaningful has been described as a 2-point
change on a scale of 0 to 10 (or 20 percentage points),
based on findings in trials studying general chronic pain
(101), chronic musculoskeletal pain (102), and chronic
low back pain (69,70,73,74,103,104), which have been
commonly utilized. However, later descriptions of clinically meaningful improvement showed either pain relief
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or functional status as 50% (52,105-124). Consequently,
for this analysis, we utilize clinically meaningful pain relief of at least a 3-point change on an 11-point scale of 0
to 10, or 50% pain relief from the baseline, or functional
status improvement of 40% as clinically significant.

2.0 Results
Figure 1 shows a flow diagram of study selection as recommended by Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
(72). There were 32 studies considered for inclusion
(49-55,125-149).
of the 32 studies identified, 19 were excluded
(55,125,127,130-133,135-141,143,146-149). Table 6
shows the reasons for exclusion. of these, 6 were randomized trials and 13 were non-randomized studies.
Tables 7 to 9 illustrate characteristics of studies considered for inclusion. There were 6 randomized trials
(49,51-53,126,145) with 3 duplicates (51,52,126) and 6
observational studies (50,54,128,129,142,144). There

was one randomized trial evaluating radiofrequency
neurotomy (53), one randomized trial evaluating cervical facet joint nerve blocks (51,52,126) with 3 duplicates (51,52,126), and 2 randomized trials evaluating
intraarticular injections (49,145).
There were 5 observational studies evaluating radiofrequency neurotomy (54,128,129,142,144) and one
observational study evaluating cervical facet joint nerve
blocks (50).
There were no observational studies meeting inclusion criteria evaluating intraarticular injections.

2.1 Methodological Quality Assessment
A methodological quality assessment of the randomized controlled trials meeting inclusion criteria was
carried out utilizing Cochrane review criteria as shown
in Table 10. Studies achieving Cochrane scores of 9 or
higher were considered as high quality, 6 to 8 were
considered as moderate quality, and studies scoring less
than 6 were excluded.

Computerized and manual
search of literature
1,780

Potential articles
940

Articles excluded by titles
840

Abstracts reviewed
940

Abstracts excluded
745

Full manuscripts reviewed
95

Manuscripts considered for inclusion
32

Fig. 1. The flow diagram illustrating literature evaluating therapeutic cervical facet joint interventions
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Table 6. List of excluded randomized trials and non-randomized studies evaluating cervical facet joint interventions.

Manuscript Author(s)

Comments

RANDOMIZED
1

Manchikanti et al (130)

This was an evaluation of effect of sedation on diagnostic validity of cervical facet joint pain.

2

Manchikanti et al (131)

This was an evaluation of effect of sedation on diagnostic validity of cervical facet joint pain.

3

Slappendel et al (135)

The authors evaluated the efficacy of radiofrequency lesioning of the cervical dorsal root ganglion.

4

Haspeslagh et al (136)

In this study, 30 patients with cervicogenic headache were evaluated. This study was problematic, not only
in the diagnosis but also in the application of technique.
The authors claim that they developed a sequence of various cervical radiofrequency neurotomies that
proved successful in a prospective pilot trial with 15 chronic headache patients. Their diagnosis was
not established by controlled diagnostic blocks; and the treatments targeted toward different structures:
cervical facet joints and dorsal root ganglion compared to occipital nerves.

5

Wallis et al (138)

The authors evaluated resolution of psychological distress of whiplash patients following treatment
by radiofrequency neurotomy in a randomized, double-blind, placebo controlled trial; however, the
follow-up was of short-term (3 months). The original manuscript is already included. The radiofrequency
neurotomy outcomes are included.

6

Schaerer (140)

Number of patients receiving cervical radiofrequency not known.

OBSERVATIONAL
1

McDonald et al (55)

The authors studied long-term effectiveness of percutaneous radiofrequency medial branch neurotomy in
the treatment of chronic neck pain in 28 patients.

2

Manchikanti et al (125)

The authors evaluated the value of Sarapin with each patient acting as their own control without longterm follow-up.

3

Barnsley (127)

The authors evaluated in 35 patients the effectiveness of percutaneous radiofrequency neurotomy for
chronic neck pain.

4

Shin et al (132)

Radiofrequency neurotomy of cervical medial branches for chronic neck pain was evaluated in 28
patients.

5

Mikeladze et al (133)

The study evaluated 114 patients retrospectively with chronic low back or neck pain from 2000 to 2001.
The study included 31 patients with neck pain failing to meet the criteria for inclusion with pulsed
radiofrequency neurotomy.

6

Siegenthaler et al (137)

Radiofrequency neurotomy was evaluated based on ultrasound localization of the nerves and 15
consecutive patients using a shortened radiofrequency procedure under fluoroscopic control.

7

Kim et al (139)

Authors evaluated 20 patients in each group with intraarticular injections with 20 patients diagnosed
with myofascial pain syndrome, 20 patients with herniated nucleus pulposus, and another 20 patients
with whiplash-associated disorders. There were 40 patients in myofascial pain syndrome and whiplash
associated disorders, thus, it is not known how many of these patients were suffering with facet joint pain.
There were no diagnostic blocks performed.

8

Tzaan & Tasker (141)

The authors evaluated only 13 patients for cervical facet joint neurolysis for chronic neck pain.

9

Lord et al (143)

Percutaneous radiofrequency neurotomy in the treatment of cervical zygapophysial joint pain was
evaluated in 19 patients in an audit of results.

10

Park et al (146)

The authors evaluated in 11 patients the effect of radiofrequency neurotomy of lower cervical medial
branches on cervicogenic headache.

11

Rambaransingh et al (147)

Twenty patients were evaluated to assess the effect of repeated zygapophysial joint radiofrequency
neurotomy on pain disability and improvement duration.

12

Lang & Buchfelder (148)

The authors evaluated radiofrequency neurotomy for headache stemming from the zygapophysial joints
C2/3 and C3/4 in an unknown number of patients. Full manuscript was not available.

13

Folman et al (149)

The authors evaluated 30 patients with intraarticular corticosteroids.

www.painphysicianjournal.com
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Retrospective

Cohen et al, 2007
(128)

60 patients with cervical whiplash who
remained symptomatic after 20 weeks of
conservative management were considered
for radiofrequency cervical medial
neurotomy. Patients were classified as
litigant or non-litigant based on whether the
potential for monetary gain via litigation
existed.

Prospective

The data was gathered from 3 academic
medical centers on 92 patients with chronic
neck pain who underwent radiofrequency
denervation after positive response to
diagnostic local anesthetic blocks with
bupivacaine 0.5%, 5 mL, per medial branch
with a single block with a criterion standard
of 50%

50 patients underwent radiofrequency
neurotomy and 46 patients completed the
study.

Inclusion criteria was 80% reduction in pain
with controlled comparative local anesthetic
blocks.

32 litigants and 18 non-litigants underwent
radiofrequency neurotomy.

24 patients selected in a specialty cervical
spine research unit in Australia suffering
with chronic pain of cervical facet joint
origin after whiplash injury and have failed
conservative management. The diagnosis
was confirmed with the use of double-blind,
placebo-controlled local anesthetics.

Participants

Sapir & Gorup,
2001 (54)

OBSERVATIONAL

Randomized,
sham control,
double-blind

Lord et al, 1996
(53)

RANDOMIZED

Study/
Characteristics

Radiofrequency denervation with
insertion of the electrode parallel to
the facet joints with confirmation of
position at 50 Hz sensory stimulation
achieved at 0.5 volts or less. 0.5 mL
of lidocaine 1% was injected through
each cannula to reduce thermal pain.

The details for radiofreqency
neurotomy were not provided.

Authors also produced multiple
lesions at each level.

Even though this is described as a
placebo-control treatment, maybe it is
better to be called sham control since
each patient received local anesthetic
block which has been shown to be
effective in itself (51,52).

Radiofrequency group lesion 90 sec
lesion at 80° C of medial branch;
Control group received sham
treatment with electrode insertion.

Intervention(s)

Radiofrequency
was carried out
for 90 seconds
with an 80° C
lesion.

Visual analog
scale and
self-report of
improvement.

3, 6, and 12
month followup; 0 to 5 of 100
on visual analog
scale; word
count 3 or less
on McGill Pain
questionnaire.

Outcome(s)

Result(s)

55% of the patients who had at
least 50%, but less than 80%,
relief from diagnostic blocks had
a successful procedure compared
with 58% who experienced at
least 80% relief from medial
branch blocks.

66% of the patients in the
litigation group and 71% of the
patients in the non-litigation
group reported relief for
more than one year. Time to
recurrence defined as 50%
return of pain was 8.0 ± 2.0
months. The frequency of
recurrence of pain was similar in
both groups.

Median time to return of pain
in treatment group was 263
days; 8 days in control group;
10 patients underwent second
procedures with varying results.

Table 7. Study characteristics of randomized trials and observational studies of cervical radiofrequency neurotomy.

Positive; however, conclusions may
not be accurate since the only clinical
variable associated with success was
paraspinal tenderness, which is a nonspecific finding. The sample was too
small to differentiate between 80% and
50% relief (153).

The results were positive in this study
in both litigants and non-litigants;
however, there were only 32 litigants
and 18 non-litigants undergoing
radiofrequency neurotomy. Further,
the difference between groups in
the degree of symptomatology or
response to treatment did not reach
significance.

Positive even though the study has
been criticized for small group size
and variations with creative statistical
analysis, this study continues to be the
landmark evaluation to show efficacy
of radiofrequency neurotomy in the
cervical spine (150-152).

Conclusion(s)
Short-term relief ≤ 6 months
Long-term relief > 6 months

Pain Physician: November/December 2012; 15:E839-E868
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A total 151 procedures were performed
in cervical spine on 130 patients. During
the period from 2001 to 2010, patients
were selected for radiofrequency thermal
neurotomy in whom a diagnosis of
cervical zygapophysial joint pain had been
established with at least 2 fluoroscopically
guided diagnostic medial branch nerve or
intraarticular injections providing at least
80% relief in the index pain for the duration
of the action of local anesthetic used.

Authors evaluated in a highly specialized
center in Australia 49 patients diagnosed as
suffering from third occipital headache on
the basis on controlled diagnostic blocks of
the third occipital nerve blocks.

Speldewinde,
2011 (142)

www.painphysicianjournal.com

Govind et al, 2003
(144)

Prospective

Prospective

Prospective

A total of 104 patients selected on the
basis of complete relief of pain following
controlled, diagnostic, medial branch
blocks were treated with radiofrequency
neurotomy. The study was performed at 2
centers in New Zealand. A heterogenous
group of patients were included with
suspicion of cervical zygapophysial joint
pain. Patients were selected following the
controlled comparative local anesthetic
blocks with 100% pain relief concordant
with duration of local anesthetic.

Participants

Macvicar et al,
2012 (129)

Study/
Characteristics
In the 2 practices, 74% and
61% of the patients achieved a
successful outcome. Relief lasted
17 to 20 months from the first
radiofrequency neurotomy and
15 months for repeat treatments.
Patients maintained relief for
a median duration of 20 to 26
months, with 60% still having
relief at follow-up.

Cervical radiofrequency
neurotomy was successful
in 76% of the patients. The
outcomes were similar in all 3
regions. A significant proportion
of patients had relief for longer
than one year. Average pain
relief was 12 months in the
cervical spine with average of
88% pain relief.
88% achieved a successful
outcome with a median duration
of relief of 297 days. 14 of 49
patients (29%) underwent a
repeat neurotomy to reinstate
relief, with 12 (86%) achieving a
successful outcome.

Successful
outcome was
defined as
complete relief
of pain, or
at least 80%
relief, for at
least 6 months,
with complete
restoration of
activities of
daily living, no
need for any
further health
care, and return
to work.
Numeric
Rating Scale,
Functional
Rating Index,
Activities of
Daily Living,
General Health
Questionnaire,
psychiatric
morbidity
The criteria
for successful
outcome were
complete relief
of pain for
least 90 days
associated with
restoration
of normal
activities of
daily living, and
no use of drug
treatment for
the headache.

Radiofreqency neurotomy was
performed by placing the needles
parallel to medial branches, with
creation of sufficient lesions in the
sagittal and in an oblique plain, with
16-gauge 10 cm electrodes with 5
mm exposed tips. Radiofrequency
was performed at 80° or 85° C for 90
seconds for each lesion.

Radiofrequency was performed at 80°
for 90 seconds for medial branches.

Controlled diagnostic blocks with 2%
lignocaine and 0.5% bupivacaine.
Radiofrequency lesioning was
performed at 80° for 90 seconds with
multiple lesions at each level.

Result(s)

Outcome(s)

Intervention(s)

Table 7 (cont.). Study characteristics of randomized trials and observational studies of cervical radiofrequency neurotomy.

The study shows positive results
without side effects with a revised
technique of percutaneous
radiofrequency neurotomy of third
occipital headache; however, this study
was performed in a highly specialized
and sophisticated setting producing
multiple lesions.

The study was performed in a
community setting giving more of
a practical setting in Australia. The
study also utilized 80% pain relief with
dual blocks as the criterion standard
rather than 100% or 50%, which is an
advantage.

Positive

This study was performed utilizing
a rigorous criteria in a practical
setting in New Zealand. Results are
impressive.

Positive

Conclusion(s)
Short-term relief ≤ 6 months
Long-term relief > 6 months

Therapeutic Effectiveness of Cervical Facet Joint Interventions
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100 consecutive patients meeting the
diagnostic criteria of facet joint pain by
means of comparative, controlled diagnostic
blocks, with disabling chronic neck pain of
various origins of at least 6 months duration
and have failed conservative management
were included.

120 patients were recruited from consecutive
new patients presenting to an interventional pain
management practice with neck pain without
suspected disc herniation or radiculitis. All the
patients have conservative management and
were judged to be positive for facet joint pain
utilizing controlled comparative local anesthetic
blocks with 80% pain relief and ability to perform
previously painful movements. Sixty patients
received local anesthetic with steroid and another
60 patients received local anesthetics alone. 30
patients in each group also received Sarapin with
local anesthetic and steroids.

Participants

Medial branch blocks
with fluoroscopy
with bupivacaine
with or without
methylprednisolone.
Patients had repeat
blocks as clinically
indicated.

Cervical medial
branch nerve blocks
with fluoroscopy were
performed utilizing
local anesthetic with
or without Sarapin or
steroid.

Intervention(s)

Intraarticular injections were
performed with 0.5 mL of 1% lidocaine
and 5 mg of triamcinolone and 187.5
international units of hyaluronidase.
Patients also received either Botox or
trigger point injections if they required;
however, these were of a small number.

This randomized trial was conducted in
Korea with recruitment of the patients
from March 2002 to February 2008. They
selected 200 patients in each group either
with therapeutic medial branch blocks or
conservative management. Patients were
selected for therapeutic medial branch
blocks if they were positive for facet joint
pain utilizing dual diagnostic blocks.

Park & Kim, 2012
(145)

Randomized, active
control

Intraarticular injection of 5.7 mg
betamethasone or 1 mL intraarticular
bupivacaine

Intervention(s)

41 patients with involvement of one or
more cervical zygapophysial joints after
automobile accidents with median duration
of pain of 39 months were randomly
assigned into 2 groups.

Participants

Result(s)

Negative
Authors injected local anesthetic
or steroid into the joint, thus this is
not placebo controlled, it is rather
an active-control trial.
Undetermined
This study shows positive results
of intraarticular injections. The
study is compounded with multiple
deficiencies including trigger point
injections and Botox injections
in some patients. There was also
higher than 20% withdrawal rate.

No significant difference in duration
of pain relief. Median duration of
time to return of pain to 50% was
3 days in the steroid group and 3.5
days in the local anesthetic group.
Patients receiving intraarticular
injections on one occasion showed
increased cervical range of motion,
increased mean numeric rating
scale pain reduction, and decreased
incidence of combined tension-type
headache compared with control
group receiving conservative
management during the follow-up.
Cervical range of
motion, numeric
rating scale for
pain, comorbid
tension type
headache

Conclusion(s)
Short-term relief ≤ 6 months
Long-term relief > 6 months

This was the first evaluation
ever published in cervical spine
evaluating the role of therapeutic
cervical medial branch blocks.

Positive

This is the first study conducted
evaluating therapeutic medial
branch blocks in a randomized
double-blind fashion.

Positive

Conclusion(s)
Short-term relief ≤ 6 months
Long-term relief > 6 months

Pain relief

Result(s)

Significant pain relief at 3, 6, and
12 months, compared to baseline
measurements. There was also significant
improvement in disability status,
psychological status, and return to work.
Significant pain relief was observed at
92% at 3 months, 82% at 6 months, and
56% at 12 months.

85% of the patients with local anesthetic
only and 92% of the patients with steroid
reported significant pain relief at 12
months, whereas the statistics were 85%
and 93% for Group I and Group II at
the end of 2 years. Functional status
improvement of 50% or more by Neck
Disability Index was seen in 63% and
68% at 12 months and 70% and 75% at 24
months in Group I and Group II.

Outcome(s)

Timing: 3 months, 6
months, and 12 months

Pain relief, Oswestry
Disability Index,
psychological status, work
status

Barnsley et al ,1994
(49)
Randomized,
double-blind,
active-control

RANDOMIZED

Study/
Characteristics

Outcome(s)

Measured numeric
pain scores, Neck Pain
index, opioid intake,
and employment status
at baseline, 3, 6, and 12
months. The procedures
were repeated upon
the return of pain
and deterioration in
functional status to less
than 50%.

Table 9. Study characteristics of randomized trial of cervical intraarticular injections.

Prospective

Manchikanti et al,
2004 (50)

OBSERVATIONAL

Randomized, doubleblind, active-control

Manchikanti et al,
2006, 2008, 2010
(51,52,126)

RANDOMIZED

Study/
Characteristics

Table 8. Study characteristics of randomized trials and observational studies of cervical facet joint nerve blocks.
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Table 10. Methodological quality assessment of randomized trials.

Barnsley et
al (49)

Manchikanti et
al (51,52,126)

Lord et al
(53)

Park &
Kim (145)

Randomization adequate

Y

Y

Y

N

Concealed treatment allocation

Y

Y

Y

N

Patient blinded

Y

Y

Y

N

Care provider blinded

Y

Y

Y

N

Outcome assessor blinded

Y

N

Y

N

Drop-out rate described

Y

Y

Y

Y

All randomized participants analyzed in the group

Y

Y

Y

Y

Reports of the study free of suggestion of selective outcome reporting

Y

Y

Y

Y

Groups similar at baseline regarding most important prognostic indicators

Y

Y

Y

Y

Co-interventions avoided or similar

Y

Y

Y

Y

Compliance acceptable in all groups

Y

Y

Y

N

Time of outcome assessment in all groups similar

Y

Y

N

Score 12/12

11/12

11/12

Y

6/12

Y=yes; N=no; U=unclear

There were 3 randomized trials scoring high quality (49,51-53,126) and one trial scoring moderate quality (145).
A methodological quality assessment of the observational studies meeting inclusion criteria was carried
out utilizing Newcastle-Ottawa Scales as illustrated in
Tables 11 and 12. For cohort studies, studies achieving
scores of 67% or higher were considered high quality; 50% or higher were considered as moderate quality; studies scoring less than 50% were considered low
quality and were excluded.
For case-control studies, 67% or higher was considered as high quality, 50% or higher was considered
as moderate quality, and less than 50% was considered
low quality and those studies were excluded.
There
were
6
observational
studies
(50,54,128,129,142,144) which were considered of moderate quality.

2.2 Clinical Relevance
of the 10 studies assessed for clinical relevance
(49,50-54,126,128,129,142,144,145) with 3 duplicates
(51,52,126), all studies met criteria with score of 3 of
5 or greater. Table 13 illustrates assessment of clinical
relevance.

2.3 Meta-Analysis
No meta-analysis was feasible due to only one
or 2 randomized trials in each category of radiofrequency neurotomy, medial branch nerve blocks, and
intraarticular injections.

www.painphysicianjournal.com

2.4 Analysis of Evidence
The evidence was synthesized based on the specific
condition provided. Tables 14-16 illustrate the results of
cervical facet joint interventions.

2.5 Summary of Evidence
In summary, the evidence is fair for radiofreqency neurotomy and therapeutic cervical medial branch
blocks, whereas, it is limited for intraarticular injections.

3.0 Complications
Complications from intraarticular injections, or medial branch blocks or radiofrequency thermoneurolysis
in the cervical spine are exceedingly rare (1,36,41-43,4955,126,127,132-149,154-186). However, serious complications with cervical facet joint injections may occur.
Complications include those related to placement of
the needle, the temperature, and those related to the
administration of various drugs.
Proximity of the needle to the vertebral artery,
spinal cord, and nerve root creates risk for injury and
makes precise and accurate needle placement exceedingly important. Complications may include dural puncture, spinal cord trauma, subdural injection, neural
trauma, injection into the intervertebral foramen and
intravertebral arteries; intravascular injection into veins
or vertebral arteries; infectious complications including
epidural abscess and bacterial meningitis; and side effects related to the administration of steroids, local anesthetics, and other drugs.
Okada (166) showed that in a series of cervical
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Table 11. Methodologic quality assessment of case control studies utilizing Newcastle-Ottawa quality assessment scale.

Sapir &
Gorup (54)
Selection
1) Is the case definition adequate?

X

a) yes, with independent validation *
b) yes, e.g. record linkage or based on self reports
c) no description
2) Representativeness of the cases
a) consecutive or obviously representative series of cases *

X

b) potential for selection biases or not stated
3) Selection of Controls
a) community controls *

X

b) hospital controls
c) no description
4) Definition of Controls
a) no history of disease (endpoint) *
b) no description of source

Comparability
1) Comparability of cases and controls on the basis of the design or analysis
a) study controls for _______________ (Select the most important factor.) *

X

b) study controls for any additional factor * (This criteria could be modified to indicate specific control for a second important factor.)

Exposure
1) Ascertainment of exposure
a) secure record (eg surgical records) *

X

b) structured interview where blind to case/control status *
c) interview not blinded to case/control status
d) written self report or medical record only
e) no description
2) Same method of ascertainment for cases and controls
a) yes *

X

b) no
3) Non-Response rate
a) same rate for both groups *

X

b) non respondents described
c) rate different and no designation

SCORE

7/12

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure categories. A maximum of two
stars can be given for Comparability.
Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, Tugwell P. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-analysis. www.ohri.ca/programs/clinical_epidemiology/oxford.asp (88).

facet joint injections, a communicating pathway existed in 80% of subjects between the facet joint and
interlaminar space, the opposite facet joint, extradural
space, and interspinous space when volumes in excess

E852

of 1 mL were used. Others (156) also have shown that
extraarticular leaks have been observed in up to 7% of
the cases, even with low volumes.
Manchikanti et al (183) in a prospective, non-ran-
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Table 12. Methodological quality assessment of cohort studies utilizing Newcastle-Ottawa quality assessment scale.

Manchikanti
et al (50)

Cohen et
al (128)

Macvicar et Speldewinde Govind et
al (129)
(142)
al (144)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

7/12

7/12

7/12

7/12

7/12

Selection
1) Representativeness of the exposed cohort
a) truly representative of the average _______________ (describe) in
the community ∗
b) somewhat representative of the average pain patients in the
community ∗
c) selected group of users e.g. nurses, volunteers
d) no description of the derivation of the cohort
2) Selection of the non exposed cohort
a) drawn from the same community as the exposed cohort *
b) drawn from a different source
c) no description of the derivation of the non exposed cohort
3) Ascertainment of exposure
a) secure record (eg surgical records) *
b) structured interview *
c) written self report
d) no description
4) D
 emonstration that outcome of interest was not present at start of study
a) yes *
b) no

Comparability
1) Comparability of cohorts on the basis of the design or analysis
a) study controls for _____________ (select the most important factor)*
b) study controls for any additional factor * (This criteria could be
modified to indicate specific control for a second important factor.)

Outcome (Exposure)
1) Assessment of outcome
a) independent blind assessment *

X

b) record linkage *
c) self report
d) no description
2) Was follow-up long enough for outcomes to occur
a) yes (select an adequate follow up period for outcome of interest)*
b) no
3) Adequacy of follow up of cohorts
a) complete follow up - all subjects accounted for *
b) subjects lost to follow up unlikely to introduce bias - small number
lost - > ____ % (select an adequate %) follow up, or description
provided of those lost)*
c) follow up rate < ____% (select an adequate %) and no description
of those lost
d) no statement

SCORE

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure categories. A maximum of two
stars can be given for Comparability.
Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, Tugwell P. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-analysis. www.ohri.ca/programs/clinical_epidemiology/oxford.asp (88).
www.painphysicianjournal.com
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Table 13. Clinical relevance of included studies.

Manuscript Author(s)
A) Patient
description

B) Description
of interventions
and treatment
settings

C) Clinically
relevant
outcomes

D) Clinical
importance

E) Benefits versus
potential harms

Total
Criteria Met

+

+

+

+

+

5/5

Barnsley et al (49)
Manchikanti et al (50)

+

+

+

+

+

5/5

Manchikanti et al (51,52,126)

+

+

+

+

+

5/5

Lord et al (53)

+

+

+

+

+

5/5

Sapir & Gorup (54)

+

+

+

+

+

5/5

Cohen et al (128)

+

+

+

–

+

4/5
5/5

Macvicar et al (129)

+

+

+

+

+

Speldewinde (142)

+

+

+

+

+

5/5

Govind et al (144)

+

+

+

+

+

5/5

Park & Kim (145)

+

+

+

+

+

5/5

+ = positive; - = negative; U = unclear
Scoring adapted from Staal JB, et al. Injection therapy for subacute and chronic low-back pain. Cochrane Database Syst Rev 2008; 3:CD001824
(87).

Table 14. Results of randomized trials and observational studies of cervical conventional radiofreqency neurotomy.

Pain Relief
Study

Study
Characteristics

Methodological
Quality Scoring

Participants

Results

3 mos.

6 mos.

12 mos.

Shortterm
relief ≤ 6
months

Longterm
relief > 6
months

58% in
active
treatment
group

P

P

RA, Sham
control, DB

11/12

24

NA

1 of sham
7 of
active

Sapir and Gorup,
2001 (54)

P

7/12

46

NA

NA

Mean VAS
change
4.6 ± 1.8

P

P

Macvicar et al,
2012 (129)

P

7/12

104

NA

74% &
61%

74% & 61%

P

P

Speldewinde, 2011
(142)

P

7/12

130

NA

76%

76%

P

P

Govind et al, 2003
(144)

P

7/12

49

NA

88%

88%

P

P

Cohen et al, 2007
(128)

R

7/12

92

NA

55%

55%

P

P

Lord et al, 1996
(53)

RA = randomized; DB = double-blind; P = prospective; R = retrospective; vs = versus; P = positive
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Table 15. Results of randomized trials and observational studies of cervical facet joint interventions.
Pain Relief
Study
Characteristics

Methodological
Quality Scoring

Participants

Manchikanti et al,
2008, 2010, 2006
(51,52,126)

RA, DB, AC

11/12

Manchikanti et al,
2004 (50)

P

7/12

Study

Results

3 mos.

6 mos.

12 mos.

Short-term
relief ≤ 6
months

Long-term
relief > 6
months

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

83%
versus
85%

87%
versus
95%

85%
versus
92%

P

P

100

92%

82%

56%

P

P

RA = randomized; DB = double-blind; AC = active-control; P = prospective; P = positive

Table 16. Results of randomized trials of cervical intraarticular injections.

Pain Relief
3 mos.

6 mos.

12 mos.

Shortterm
relief ≤ 6
months

200

SPP

SPP

SPP

U

U

41

20%

20%

20%

N

N

Study
Characteristics

Methodological
Quality Scoring

Participants

Park & Kim, 2012
(145)

RA, AC

6/12

Barnsley et al, 1994
(49)

RA, DB, AC

12/12

Study

Results
Longterm
relief > 6
months

RA = randomized; DB = double-blind; AC = active-control; SPP = significant proportion of patients; N = negative; U = Unclear

domized study of patients undergoing interventional
techniques from May 2008 to December 2009 investigated the incidence in characteristics of adverse effects
and complications of facet joint nerve blocks. The study
was carried out over a period of 20 months including
almost 7,500 episodes of 43,000 facet joint nerve blocks
with 3,370 episodes in the cervical region. The results
showed there were no major complications. Multiple
side effects and complications observed included overall intravascular penetration in the cervical region of
20%, local bleeding in 66.9%, oozing with 28.9% of encounters, local hematoma seen only in 2.3% of the patients with profuse bleeding, bruising, soreness, nerve
root irritation, and all other effects such as vasovagal
reactions observed in 1% or less of the episodes. They
concluded that the study illustrated that major complications are extremely rare and minor side effects are
common.
Vertebral artery and ventral ramus damage, along
with a risk of embolus resulting in serious neurological
sequelae with spinal cord damage and cerebral infarction, are exceedingly rare, but are potential complications with cervical facet joint injections.

www.painphysicianjournal.com

Other minor complications include lightheadedness, flushing, sweating, nausea, hypotension, syncope,
pain at the injection site, and headaches. Side effects
related to the administration of steroids are generally
attributed to the chemistry or to the pharmacology
of the steroids (1,163). These include suppression of
pituitary-adrenal axis, hyperadrenocorticism, Cushing’s
syndrome, osteoporosis, avascular necrosis of the bone,
steroid myopathy, epidural lipomatosis, weight gain,
fluid retention, and hyperglycemia.
Reported complications of radiofrequency thermoneurolysis include a worsening of the usual pain, burning or dysesthesias, decreased sensation and allodynia
in the skin in the region of the facets denervated, transient leg pain, persistent leg weakness, and inadvertent
lesioning of the spinal nerve or ventral ramus resulting in motor deficits, sensory loss, and deafferentation
pain.
A spinal cord lesion can lead to quadriplegia, motor weakness, loss of proprioception and sensory function, bowel and bladder dysfunction, Brown-Sequard
syndrome, and spinal cord infarction.
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4.0 Discussion
The evidence for radiofrequency neurotomy is
fair based on one high quality randomized trial (53)
and multiple moderate quality observational studies (54,128,129,142,144). The evidence for therapeutic
medial branch blocks is fair based on one high quality
randomized trial (51,52,126) and one moderate quality observational study (50). However, the evidence
for intraarticular injections is poor. The results showed
no change from the previous review (36), based on 2
randomized trials (49,145) with one high quality randomized trial (49) showing negative evidence and one
moderate quality randomized trial (145) showing undetermined results.
Even though there are multiple studies evaluating
various aspects of cervical facet joint interventions, most
studies failed to meet the inclusion criteria. In addition,
the evidence appears to be the best when the patients
are selected with controlled local anesthetic blocks specifically utilizing 80% or high pain relief as the criterion
standard. However, this aspect has not been systematically evaluated in the cervical spine. Similar to previous
evaluations, radiofreqency neurotomy showed significant evidence even though it has not reached the good
evidence level due to the lack of high quality randomized trials for both short-term and long-term improvement. Similarly, therapeutic medial branch blocks also
continue to show fair evidence with limited high quality randomized trials. Further, intraarticular injections
continue to show limited evidence even though there
was an additional moderate quality randomized trial
(145), which is opposed by a high quality randomized
trial (49) revealing negative results. Thus, the evidence
from this systematic review, applying contemporary
and strict criteria with robust outcomes, provides appropriate and sound guidance in managing chronic cervical facet joint pain in practical settings.
The results of this systematic review are similar to
some previous systematic reviews (36,40), while it is discordant with others (47,150). Further, this is updated
evidence using the latest trials with strict adherence to
systematic assessment of the evaluation. Disappointingly, there were not enough homogenous studies to
provide meta-analysis in an appropriate manner. In this
systematic assessment, one randomized trial and 5 observational studies were included in assessing the effectiveness of radiofrequency neurotomy. The randomized
trials pertain to Lord et al’s (53) percutaneous radiofrequency neurotomy study published in 1996. This randomized, double-blind clinical trial includes 24 patients
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comparing 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. At 3 months
all patients were formally interviewed by completing
the visual analogue scale and the McGill Pain Questionnaire. 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 preoperative 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 (150)
criticized the differences in baseline characteristics of
patients among both groups and the nature of the
blinding. Carragee et al (150) 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 (53) 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 (151) supported Lord et al
(53) for maintaining blinding of subjects admirably well
and the evidence of the 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 (152) maintained their
criticism. The small number of patients included in this
study also has been an issue; however, the study met
inclusion criteria.
All other radiofrequency neurotomy studies were
of observational nature. Sapir and Gorup (54) in 2001
examined the efficacy of radiofrequency medial branch
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neurotomy to treat 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 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.
The results of the observational study by Cohen
et al (128) showed the only clinical variable associated
with success was paraspinal tenderness. Factors associated with treatment failure included radiation to the
head, opioid use, and pain exacerbated by neck extension and/or rotation. They concluded that selecting patients based on key clinical variables may increase the
chance of treatment success for cervical facet radiofrequency denervation.
The results of the study by MacVicar et al (129)
showed that in the 2 practices, 74% and 61% of patients achieved a successful outcome. Relief lasted 17-20
months from the first radiofrequency, and 15 months
for repeat treatments. Allowing for repeat treatment,
patients maintained relief for a median duration of 20-
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26 months, with some 60% still having relief at followup. They concluded that cervical radiofrequency can be
very effective when performed in a rigorous manner
in appropriately selected patients. Chronic neck pain,
mediated by the cervical medial branches, can be temporarily, but completely, relieved and patients fully restored to desired activities of daily living, if treated with
radiofrequency neurotomy.
The results of the study by Speldewinde (142)
showed that of 379 procedures, 272 (72%) were regarded as successful by the patients, irrespective of region
treated. The results were highly significant by t-test,
and the effect size was large as determined by the Cohen’s d. Adverse events were infrequent and relatively
minor. Repetitions of the procedure were highly successful. They concluded that neurotomy of the cervical,
thoracic, lumbar, and sacroiliac joints were uniformly
successful with 72% recipients obtaining an average of
86% reduction in pain for a period of 12 months.
Govind et al (144) 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 (143).
Among the excluded studies, the studies by McDonald et al (55) and Barnsley (127) are noteworthy as they
showed significant progress on a long-term basis, even
though they failed to meet the inclusion criteria. Thus,
radiofrequency neurotomy showed fair evidence overall even though described as fair on the strict criteria.
In reference to medial branch blocks, 2 manuscripts
were published by the same group of authors, a high
quality randomized trial (51,52,126) and a moderate
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quality observational study (50).
The outcome results of the randomized, doubleblind controlled trial of therapeutic cervical medial
branch nerve blocks in patients with function-limiting
chronic neck pain showed significant improvement with
decreased pain and improvement in functional status at
completion of the 2-year follow-up in 85% of patients
treated with local anesthetic only and 93% of the patients with local anesthetics and steroids (51,52,126).
Over a period of 2 years, the average pain relief per
procedure ranged from 17 to 19 weeks, with an average number of procedures of 5.7 with total relief of 83
± 27.5 weeks in Group I and 89 ± 21.1 weeks in Group II.
Opioid intake and employment status showed clinically
important improvement, though it was not statistically
significant. The results of this study were similar to lumbar and thoracic facet joint nerve blocks (105,117,118).
There were no other studies available, either observational or randomized, evaluating the therapeutic
outcomes of cervical medial branch blocks with a longterm follow-up of at least 2 years.
This randomized trial (51,52,126) was designed to
reflect everyday clinical practice. The authors found that
the 2 drugs used in combination with a local anesthetic,
namely Sarapin, and a steroid did not differ significantly in their response. The small differences between the
2 treatments were unlikely to be of clinical importance
even in larger studies. This is one of the largest studies
with the longest follow-up of an interventional technique, specifically for facet joint nerve blocks, in managing chronic neck pain. This study resolves the issue of
the addition of Sarapin and a steroid to local anesthetic
to therapeutic cervical medial branch blocks.
The observational study by Manchikanti et al (50)
also showed significant improvement differences in
numeric pain scores and significant pain relief (50% or
greater) at 3 months, 6 months, and 12 months, compared to baseline measurements. Functional improvement was demonstrated at 12 months from baseline.
There was significant improvement with an increase in
employment among the patients eligible for employment (employed and unemployed) from baseline to 12
months, and improved psychological functioning.
In reference to therapeutic intraarticular injections, the 2 studies showed contradictory results. The
one high quality study by Barnsley et al (49) showed
rather negative results, whereas one moderate quality
randomized trial (145) showed undetermined results. It
is rather surprising that one single intraarticular steroid
injection provided significant relief for as long as one
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year. However, this study has numerous flaws and was
not of high quality.
Multiple problems related to interventional techniques include the role of steroids versus local anesthetic, placebo response, and technical aspects in performing a procedure. Overall there is no significant evidence
that steroids provide long-term relief compared to local anesthetic only. For medial branch blocks, there has
been lack of additional effectiveness with the addition
of a steroid (50-52,105,126,142,143).
The lack of additional effectiveness with the addition of a steroid beyond the effect provided by local
anesthetic blocks with bupivacaine provides information that there is no significant role for steroids in cervical medial branch blocks. The basis for intraarticular
injections has been that there is inflammation and steroids are used to treat the inflammation. The literature
is replete with descriptions of epidural corticosteroids
providing a certain level of efficacy by their anti-inflammatory, immuno-suppressive, anti-edema effects
and inhibition of neurotransmission within the C-fibers
(105-121,187-195). Similarly, local anesthetics also have
been described to provide long-term symptomatic relief, even though the mechanism of this relief remains
an enigma. It has been postulated that local anesthetics
provide relief by suppression of nociceptive discharge
(196), the block of the axonal transport (197,198), the
block of the sympathetic reflex arc, the block of sensitization (199,200), and anti-inflammatory effects (201).
The long-term effectiveness of local anesthetics has
been shown in a host of previous studies following local anesthetic nerve blocks or epidural injections (187195).
Lack of placebo in active control trials is a major
misunderstanding and a limitation. However, the placebo control has been misunderstood in many cases.
The reviewers have considered a local anesthetic injection as a placebo control, thus it is a well known fact
that placebo control in any neural blockade is a difficult task. Further, it also adds ethical issues and difficulty with recruitment in the United States. However,
multiple investigations performed in interventional
pain management with descriptions of placebo control have been met with design flaws (202-210). The
effect of any solution injected into a closed space such
as an intraarticular space or epidural space or over a
nerve has not been appropriately evaluated. Carrette
et al (187,188), in widely acclaimed studies, showed
that patients responded similarly to an intraarticular
injection or epidural injection whether it contained a
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sodium chloride solution or local anesthetic with a steroid; however, the response was low in both groups.
Thus, their study (187) shows that sodium chloride solution injected into an intraauricular space has similar
effects as local anesthetic with a steroid; the conclusion is that intraarticular steroids are not an effective
therapy. The issue is also exemplified by Birkenmaier
et al (211), utilizing either pericapsular injections or
medial branch blocks, who went on to perform cryoneurolysis. Not surprisingly, the results were superior
in patients who were diagnosed using medial branch
blocks rather than pericapsular injections of local anesthetic. This study was the basis for Chou and Huffman (86) to discard the value of diagnostic lumbar facet joint nerve blocks. In addition, the literature shows
differing effects with injections of various solutions
such as local anesthetic, normal saline, or dextrose
and also shows differing effects by injection into the
disc, facet joint, or multifidus muscle (212-219). It has
been shown that a small volume of local anesthetic
or normal saline abolishes muscle twitch induced by a
low current (0.5 mA) during electrode location (212215). Further, there is direct evidence for spinal cord
involvement in placebo analgesia (216). It also has
been shown that epidurally administered sodium chloride solution provides significant improvement in the
pain and function (220-222). The evidence cited above
leads to the conclusion that the effect of local anesthetic on cervical facet joint nerve blocks cannot be
attributed to placebo effect, even though some have
mistakenly misinterpreted this to be the case for facet
joint nerve blocks (204,205,223,224). Placebo effects
are not expected to be seen in a high proportion of
patients, nor are they expected to be long lasting with
repeat interventions over a period of 2 years. However, the limitations of the lack of placebo must not
be underestimated. If feasible, a placebo-controlled
study with appropriate design that includes not injecting the placebo solution over the facet joint nerves,
and subsequent results, would be highly valid and
provide conclusive knowledge on the issue of placebocontrolled blocks. The issues related to placebo have
been discussed extensively in recent years ultimately
leading to the opinion that placebo effect is an inconsistent measure in clinical studies, unless it is designed
appropriately (225-234).
Another issue is related to the reliability of the
controlled, comparative local anesthetic blocks, which
have been criticized, and their validity as precision diagnostic techniques has been questioned and debated
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(202,203,235-239). The issues related to the accuracy
of diagnostic facet joint nerve blocks include the reference standard, prior exposure to opioids, sedation,
systemic local anesthetic effect, and non-specific effect
resulting in positive results (27,28,30,31,36,130,131,240242). The validity of controlled facet joint nerve blocks
as a gold standard or reference standard in the diagnosis of lumbar facet joint pain has been established
(243,244). Reference standard is established in surgical
situations via biopsy or autopsy. However, these are difficult to apply in the diagnosis of chronic spinal pain
of facet joint origin. Thus, the long-term or dedicated
clinical follow-up of the subjects appears to be the only
solution in establishing a reference standard with controlled facet joint nerve blocks (245). Based on the criterion standard of long-term follow-up, controlled diagnostic lumbar facet joint nerve blocks have been shown
to be valid utilizing the criteria of 80% pain relief and
the ability to perform previously painful movements,
with a sustained diagnosis of lumbar facet joint pain
in at least 89.5% of the patients at the end of 2-year
follow-up (243). However, the diagnosis was sustained
in only 51% of the patients with 50% relief at the end
of 2 years (243). Thus, the controlled diagnostic blocks
utilized in this study appear to be reliable.
Overall the results of this systematic review are
applicable to real world settings describing patients in
real world settings; however, the results are not applicable unless controlled diagnostic blocks are performed
prior to therapeutic modalities.

5.0 Conclusion
Based on the review of the included therapeutic
studies described herein, the indicated evidence for
cervical radiofrequency neurotomy is fair. The indicated
evidence for cervical medial branch blocks is fair. The
indicated evidence for cervical intraarticular injections
with local anesthetic and steroids is limited.

Acknowledgments
The authors wish to thank Vidyasagar Pampati,
MSc, for statistical assistance; Sekar Edem for assistance
in the search of the literature; Laurie Swick, BS, for
manuscript review; and Tonie M. Hatton and Diane E.
Neihoff, transcriptionists, for their assistance in preparation of this manuscript. The authors also thank Pain
Physician for permission to reproduce Falco et al’s manuscript from 2009 (36). We would like to thank the editorial board of Pain Physician for review and criticism in
improving the manuscript.

E859

Pain Physician: November/December 2012; 15:E839-E868

Author

affiliations

Dr. Falco is Medical Director of the Mid Atlantic
Spine & Pain Physicians of Newark, DE; Director, Pain
Medicine Fellowship, Temple University Hospital, Philadelphia, PA; and Associate Professor, Department of
PM&R, Temple University Medical School, Philadelphia,
PA.
Dr. Manchikanti is Medical Director of the Pain
Management Center of Paducah, Paducah, KY, and
Clinical Professor, Anesthesiology and Perioperative
Medicine, University of Louisville, Louisville, KY.
Dr. Datta is Medical Director, Laser Spine & Pain Institute, New York, NY; and Professorial Lecturer, Mount
Sinai School of Medicine, Department of Anesthesiology, New York, NY.
Dr. Wargo is an interventional pain physician the
McFarland Clinic, Mary Greeley Medical Center, Ames,
IA.
Ms. Geffert is Director of Research and Education
and Administrative Assistant at Mid Atlantic Spine &
Pain Physicians of Newark, DE, and Fellowship Coordinator at Temple University Hospital, Philadelphia, PA.
Dr. Bryce, Advanced Pain Management, Madison,
WI.
Dr. Atluri is Medical Director, Tri-State Spine Care
Institute, Cincinnati, OH
Dr. Singh is Medical Director, Spine Pain Diagnostics
Associates, Niagara, WI.
Dr. Benyamin is the Medical Director, Millennium
Pain Center, Bloomington, IL, and Clinical Assistant Professor of Surgery, College of Medicine, University of Illinois, Urbana-Champaign, IL.
Dr. Sehgal is Medical Director, Interventional Pain
Program, University of Wisconsin School of Medicine
and Public Health and Associate Professor, Rehabilita-

tion Medicine, Madison, WI.
Dr. Ward is a consultant in Pain Medicine, Brighton
and Sussex University Hospitals NHS Trust, Council Member of the British Pain Society, a Fellow of the Faculty
of Pain Medicine of the Royal College of Anaesthetists
and Secretary of the British Pain Society Interventional
Pain Medicine Special Interest Group, United Kingdom.
Dr. Helm is Medical Director, The Helm Center for
Pain Management, Laguna Hills, CA.
Dr. Gupta is a Consultant in Pain Medicine and
Anaesthesia, Bradford Teaching Hospital NHS Foundation Trust, Bradford Royal Infirmary, Bradford, United
Kingdom
Dr. Boswell is Chairman, Department of Anesthesiology and Perioperative Medicine, University of Louisville, Louisville, KY

Disclosures:
Dr. Falco is a consultant for St. Jude Medical Inc. and
Joimax Inc. Dr. Datta receives research support from Sucampo Pharmaceuticals and an honorarium from Smith
and Nephew. Dr. Benyamin is a consultant with Bioness and Nevro, serves on the advisory boards of Vertos
Medical and Nuvo Pharma, teaches/lectures for Vertos
Medical, Boston Scientific, Neurotherm, and Bioness,
and receives research/grants from Alfred Mann Foundation, Teknon Foundation, Spinal Restoration, Inc.,
Bioness, Boston Scientific, Vertos Medical, Medtronic,
Kimberly Clarke, Epimed, BioDelivery Sciences International, Inc., Theravance, Mundipharma Research, Cephalon/Teva, AstraZeneca, and Purdue Pharma, LP.
Dr. Helm is a clinical investigator with Epimed and
receives research support from Cephalon/Teva, AstraZeneca, and Purdue Pharma, LP. He has attended an
advisory group meeting for Activas.

References
1.

2.

Manchikanti L, Boswell MV, Singh V,
Benyamin RM, Fellows B, Abdi S, Buenaventura RM, Conn A, Datta S, Derby
R, Falco FJE, Erhart S, Diwan S, Hayek
SM, Helm S, Parr AT, Schultz DM, Smith
HS, Wolfer LR, Hirsch JA. Comprehensive evidence-based guidelines for interventional techniques in the management of chronic spinal pain. Pain Physician 2009; 12:699-802.
Hogg-Johnson S, van der Velde G, Carroll LJ, Holm LW, Cassidy JD, Guzman
J, Côté P, Haldeman S, Ammendolia C,
Carragee E, Hurwitz E, Nordin M, Pelo-

E860

3.

4.

so P, Bone and Joint Decade 2000-2010
Task Force on Neck Pain and Its Associated Disorders. The burden and determinants of neck pain in the general population: Results of the Bone and Joint Decade 2000-2010 Task Force on Neck Pain
and Its Associated Disorders. Spine (Phila
Pa 1976) 2008; 33:S39-S51.
Côté P, Cassidy JD, Carroll L. The Saskatchewan Health and Back Pain Survey.
The prevalence of neck pain and related
disability in Saskatchewan adults. Spine
(Phila Pa 1976) 1998; 23:1689-1698.
Peloso PMJ, Gross A, Haines T, Trinh

5.

6.

K, Goldsmith CH, Burnie SJ, Cervical Overview Group. Medicinal and injection therapies for mechanical neck
disorders. Cochrane Database Syst Rev
2007; 3:CD000319.
Linton SJ, Hellsing AL, Hallden K. A
population based study of spinal pain
among 35–45-year old individuals. Spine
(Phila Pa 1976) 1998; 23:1457-1463.
Bot SD, van der Waal JM, Terwee CB,
van der Windt DA, Schellevis FG, Bouter
LM, Dekker J. Incidence and prevalence
of complaints of the neck and upper extremity in general practice. Ann Rheum

www.painphysicianjournal.com

Therapeutic Effectiveness of Cervical Facet Joint Interventions

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Dis 2005; 64:118-123.
Croft PR, Lewis M, Papageorgiou AC,
Thomas E, Jayson MI, Macfarlane GJ,
Silman AJ. Risk factors for neck pain: A
longitudinal study in the general population. Pain 2001; 93:317-325.
Côté P, Cassidy JD, Carroll LJ, Kristman
V. The annual incidence and course of
neck pain in the general population: A
population-based cohort study. Pain
2004; 112:267-273.
Enthoven P, Skargren E, Oberg B. Clinical course in patients seeking primary
care for back or neck pain: A prospective
5-year follow-up of outcome and health
care consumption with subgroup analysis. Spine (Phila Pa 1976) 2004; 29:24582465.
Côté P, Kristman V, Vidmar M, Van Eerd
D, Hogg-Johnson S, Beaton D, Smith
PM. The prevalence and incidence of
work absenteeism involving neck pain:
A cohort of Ontario lost-time claimants.
Spine (Phila Pa 1976) 2008; 33:S192-S198.
Côté P, van der Velde G, Cassidy JD, Carroll LJ, Hogg-Johnson S, Holm LW, Carragee EJ, Haldeman S, Nordin M, Hurwitz EL, Guzman J, Peloso PM, Bone
and Joint Decade 2000-2010 Task Force
on Neck Pain and Its Associated Disorders. The burden and determinants
of neck pain in workers. Results of the
Bone and Joint Decade 2000–2010 Task
Force on Neck Pain and Its Associated
Disorders. Spine (Phila Pa 1976) 2008;
33:S60-S74.
Palmer KT, Walker-Bone K, Griffin MJ,
Syddall H, Pannett B, Coggon D, Cooper C. Prevalence and occupational associations of neck pain in the British
population. Scand J Work Environ Health
2001; 27:49-56.
Leroux I, Dionne CE, Bourbonnais R,
Brisson C. Prevalence of musculoskeletal pain and associated factors in the
Quebec working population. Int Arch
Occup Environ Health 2005; 78:379-386.
Saskatchewan Workers’ Compensation
Board. Statistical Supplement 2005.
www.wcbsask.com/WCBPortal/ShowProperty/WCBRepository/formsPublications/publications/annualPubs/2005Sta
tisticalSummary//pdfContent. Accessed
date: October 15, 2008.
Brattberg G, Thorslund M, Wikman A.
The prevalence of pain in a general population. The results of a postal survey in
a county of Sweden. Pain 1989; 37:215222.
Spitzer WO, Leblanc FE, Dupuis M. Scientific approach to the assessment and

www.painphysicianjournal.com

management of activity related spinal disorders. Spine (Phila Pa 1976) 1987;
7:S1-59.
17. Manchikanti L, Abdi S, Atluri S, Balog
CC, Benyamin RM, Boswell MV, Brown
KR, Bruel BM, Bryce DA, Burks PA, Burton AW, Calodney AK, Caraway DL, Cash
KA, Christo PJ, Damron KS, Datta S,
Deer TR, Diwan S, Eriator I, Falco FJE,
Fellows F, Geffert S, Gharibo CG, Glaser SE, Grider JS, Hameed H, Hameed
M, Hansen H, Harned ME, Hayek SM,
Helm II S, Hirsch JA, Janata JW, Kaye AD,
Kaye AM, Kloth DS, Koyyalagunta D, Lee
M, Malla Y, Manchikanti KN, McManus
CD, Pampati V, Parr AT, Pasupuleti R, Patel VB, Sehgal N, Silverman SM, Singh
V, Smith HS, Snook LT, Solanki DR, Tracy DH, Vallejo R, Wargo BW. American
Society of Interventional Pain Physicians
(ASIPP) guidelines for responsible opioid prescribing in chronic non-cancer
pain: Part I – Evidence assessment. Pain
Physician 2012; 15:S1-S66.
18. Institute of Medicine (IOM). Relieving
Pain in America: A Blueprint for Transforming Prevention, Care, Education, and
Research. The National Academies Press,
Washington, DC, 2011.
19. Martin BI, Turner JA, Mirza SK, Lee
MJ, Comstock BA, Deyo RA. Trends in
health care expenditures, utilization,
and health status among US adults with
spine problems, 1997-2006. Spine (Phila
Pa 1976) 2009: 34:2077-2084.
20. Harkness EF, Macfarlane GJ, Silman AJ,
McBeth J. Is musculoskeletal pain more
common now than 40 years ago?: Two
population-based cross-sectional studies. Rheumatology (Oxford) 2005; 44:890895.
21. Hoy DG, Protani M, De R, Buchbinder
R. The epidemiology of neck pain. Best
Pract Res Clin Rheumatol 2010; 24:783792.
22. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic
pain in Europe: Prevalence, impact on
daily life, and treatment. Eur J Pain 2006;
10:287-333.
23. Leboeuf-Yde C, Nielsen J, Kyvik KO, Fejer R, Hartvigsen J. Pain in the lumbar,
thoracic or cervical regions: Do age or
gender matter? A population-based
study of 34,902 Danish twins 20–71 years
of age. BMC Musculoskeletal Disorders
2009; 10:39.
24. Manchikanti L, Benyamin R, Datta S,
Vallejo R, Smith HS. Opioids in chronic noncancer pain. Expert Rev Neurother
2010; 10:775-789.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Manchikanti L, Fellows B, Ailinani H,
Pampati V. Therapeutic use, abuse, and
nonmedical use of opioids: A ten-year
perspective. Pain Physician 2010; 13:401435.
Yin W, Bogduk N. The nature of neck
pain in a private pain clinic in the United States. Pain Medicine 2008; 9:196-203.
Barnsley L, Lord SM, Wallis BJ, Bogduk
N. The prevalence of chronic cervical
zygapophyseal joint pain after whiplash.
Spine (Phila Pa 1976) 1995; 20:20-26.
Lord SM, Barnsley L, Wallis BJ, Bogduk N. Chronic cervical zygapophysial
joint pain with whiplash: A placebo-controlled prevalence study. Spine (Phila Pa
1976) 1996; 21:1737-1745.
Manchukonda R, Manchikanti KN, Cash
KA, Pampati V, Manchikanti L. Facet joint pain in chronic spinal pain: An
evaluation of prevalence and false-positive rate of diagnostic blocks. J Spinal
Disord Tech 2007; 20:539-545.
Manchikanti L, Boswell MV, Singh V,
Pampati V, Damron KS, Beyer CD. Prevalence of facet joint pain in chronic spinal pain of cervical, thoracic, and lumbar regions. BMC Musculoskelet Disord
2004; 5:15.
Manchikanti L, Manchikanti K, Cash
KA, Singh V, Giordano J. Age-related
prevalence of facet joint involvement
in chronic neck and low back pain. Pain
Physician 2008; 11:67-75.
Manchikanti L, Singh V, Pampati V,
Damron KS, Beyer CD, Barnhill RC. Is
there correlation of facet joint pain in
lumbar and cervical spine? An evaluation of prevalence in combined chronic low back and neck pain. Pain Physician
2002; 5:365-371.
Manchikanti L, Manchikanti K, Pampati V, Brandon D, Giordano J. The prevalence of facet joint-related chronic neck
pain in postsurgical and non-postsurgical patients: A comparative evaluation.
Pain Pract 2008; 8:5-10.
Manchikanti L, Singh V, Rivera J, Pampati V. Prevalence of cervical facet joint
pain in chronic neck pain. Pain Physician
2002; 5:243-249.
Speldewinde GC, Bashford G, Davidson I. Diagnostic cervical zygapophyseal joint blocks for chronic cervical pain.
Med J Aust 2001; 174:174-176.
Falco FJE, Manchikanti L, Datta S, Wargo BW, Geffert S, Bryce DA, Atluri S,
Singh V, Benyamin RM, Sehgal N, Ward
S, Helm II S, Gupta S, Boswell MV. Sys-

E861

Pain Physician: November/December 2012; 15:E839-E868

tematic review of therapeutic effectiveness of cervical facet joint interventions:
An update. Pain Physician 2012; 15E838E868.
37. Falco FJE, Datta S, Manchikanti L, Sehgal N, Geffert S, Singh V, Smith HS, Boswell MV. An updated review of diagnostic utility of cervical facet joint injections. Pain Physician 2012; 15:E807-E838.
38. Rubinstein SM, van Tulder M. A best-evidence review of diagnostic procedures
for neck and low-back pain. Best Pract
Res Clin Rheumatol 2008; 22:471-482.
39. Manchikanti L, Singh V, Derby R, Schultz D, Benyamin R, Prager J, Hirsch J. Reassessment of evidence synthesis of occupational medicine practice guidelines
for interventional pain management.
Pain Physician 2008; 11:393-482.
40. Boswell M, Colson J, Sehgal N, Dunbar, E Epter R. A systematic review of
therapeutic facet joint interventions in
chronic spinal pain. Pain Physician 2007;
10:229-253.
41. Geurts JW, van Wijk RM, Stolker RJ,
Groen GJ. Efficacy of radiofrequency
procedures for the treatment of spinal
pain: A systematic review of randomized
clinical trials. Reg Anesth Pain Med 2001;
26:394-400.
42. Niemistö L, Kalso E, Malmivaara A, Seitsalo S, Hurri H, Cochrane Collaboration Back Review Group. Radiofrequency denervation for neck and back pain: A
systematic review within the framework
of the Cochrane collaboration back review group. Spine (Phila Pa 1976) 2003;
28:1877-1888.
43. Manchikanti L, Singh V, Vilims BD,
Hansen HC, Schultz DM, Kloth DS.
Medial branch neurotomy in management of chronic spinal pain: Systematic review of the evidence. Pain Physician
2002; 5:405-418.
44. American College of Occupational and
Environmental Medicine. Low Back Disorders Chapter. In: Occupational Medicine Practice Guidelines: Evaluation and
Management of Common Health Problems and Functional Recovery of Workers.
Second Edition. American College of
Occupational and Environmental Medicine, Elk Grove Village, 2007.
45. American College of Occupational and
Environmental Medicine. Chronic Pain
Chapter (revised 2008). In: Occupational Medicine Practice Guidelines: Evaluation and Management of Common Health
Problems and Functional Recovery of
Workers. Second Edition. American College of Occupational and Environmen-

E862

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

tal Medicine, Elk Grove Village, 2008.
Dennison PL, Kennedy CW. Official Disability Guidelines. 16th ed. Work Loss
Data Institute, Encinitas, 2011.
American Society of Anesthesiologists
Task Force on Chronic Pain Management; American Society of Regional Anesthesia and Pain Medicine. Practice
guidelines for chronic pain management: An updated report by the American Society of Anesthesiologists Task
Force on Chronic Pain Management
and the American Society of Regional
Anesthesia and Pain Medicine. Anesthesiology 2010; 112:810-833.
Manchikanti L, Singh V, Helm S, Trescot
AM, Hirsch JA. A critical appraisal of
2007 American College of Occupational
and Environmental Medicine (ACOEM)
practice guidelines for interventional pain management: An independent
review utilizing AGREE, AMA, IOM,
and other criteria. Pain Physician 2008;
11:291-310.
Barnsley L, Lord SM, Wallis BJ, Bogduk
N. Lack of effect of intra-articular corticosteroids for chronic pain in the cervical zygapophyseal joints. N Engl J Med
1994; 330:1047-1050.
Manchikanti L, Manchikanti K, Damron K, Pampati V. Effectiveness of cervical medial branch blocks in chronic neck
pain: A prospective outcome study. Pain
Physician 2004; 7:195-201.
Manchikanti L, Singh V, Falco FJ, Cash
KA, Fellows B. Cervical medial branch
blocks for chronic cervical facet joint
pain: A randomized double-blind, controlled trial with one-year follow-up.
Spine (Phila Pa 1976) 2008; 33:1813-1820.
Manchikanti L, Singh V, Falco FJE, Cash
KA, Fellows B. Comparative outcomes
of a 2-year follow-up of cervical medial branch blocks in management of
chronic neck pain: A randomized, double-blind controlled trial. Pain Physician
2010; 13:437-450.
Lord S, Barnsley L, Wallis B, McDonald
G, Bogduk N. Percutaneous radio-frequency neurotomy for chronic cervical
zygapophyseal-joint pain. N Engl J Med
1996; 335:1721-1726.
Sapir DA, Gorup JM. Radiofrequency medial branch neurotomy in litigant
and non-litigant patients with cervical whiplash. Spine (Phila Pa 1976) 2001;
26:E268-E273.
McDonald G, Lord S, Bogduk N. Longterm follow-up of patients treated with
cervical radiofrequency neurotomy for

chronic spinal pain. Neurosurgery 1999;
45:61-67.
56. Department of Health and Human Services. Office of Inspector General (OIG).
Medicare Payments for Facet Joint Injection Services (OEI-05-07-00200). September 2008. www.oig.hhs.gov/oei/reports/oei-05-07-00200.pdf
57. Specialty Utilization data files from
CMS: www.cms.hhs.gov/
58. Manchikanti L, Singh V, Pampati V,
Smith HS, Hirsch J. Analysis of growth
of interventional techniques in managing chronic pain in Medicare population: A 10-year evaluation from 1997 to
2006. Pain Physician 2009; 12:9-34.
59. Manchikanti L, Pampati V, Singh V, Boswell MV, Smith HS, Hirsch JA. Explosive growth of facet joint interventions
in the Medicare population in the United States: A comparative evaluation of
1997, 2002, and 2006 data. BMC Health
Serv Res 2010; 10:84.
60. Manchikanti L, Pampati V, Boswell MV,
Smith HS, Hirsch JA. Analysis of the
growth of epidural injections and costs
in the Medicare population: A comparative evaluation of 1997, 2002, and 2006
data. Pain Physician 2010; 13:199-212.
61. Manchikanti L, Pampati V, Falco FJE,
Hirsch JA. Growth of spinal interventional pain management techniques:
Analysis of utilization trends and medicare expenditures 2000 to 2008. Spine
(Phila Pa 1976) 2012 July 7 [Epub ahead
of print].
62. Manchikanti L, Singh V, Caraway DL,
Benyamin RM, Hirsch JA. Medicare physician payment systems: Impact of 2011
schedule on interventional pain management. Pain Physician 2011; 14:E5-E33.
63. Manchikanti L, Singh V, Caraway DL,
Benyamin RM, Falco FJE, Hirsch JA.
Physician payment outlook for 2012:
Déjà Vu. Pain Physician 2012; 15:E27-E52.
64. Manchikanti L, Parr AT, Singh V, Fellows B. Ambulatory surgery centers
and interventional techniques: A look at
long-term survival. Pain Physician 2011;
14:E177-E215.
65. Manchikanti L, Singh V, Hirsch JA. Saga
of payment systems of ambulatory surgery centers for interventional techniques: An update. Pain Physician 2012;
15:109-130.
66. Manchikanti L, Singh V, Boswell MV. Interventional pain management at crossroads: The perfect storm brewing for a
new decade of challenges. Pain Physician
2010; 13:E111-E140.

www.painphysicianjournal.com

Therapeutic Effectiveness of Cervical Facet Joint Interventions

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Benyamin RM, Datta S, Falco FJE. A perfect storm in interventional pain management: Regulated, but unbalanced.
Pain Physician 2010; 13:109-116.
Shojania KG, Sampson M, Ansari MT,
Ji J, Doucette S, Moher D. How quickly do systematic reviews go out of date?
A survival analysis. Ann Intern Med 2007;
147:224-233.
Manchikanti L, Hirsch JA, Smith HS. Evidence-based medicine, systematic reviews, and guidelines in interventional
pain management: Part 2: Randomized
controlled trials. Pain Physician 2008;
11:717-773.
Manchikanti L, Benyamin RM, Helm
S, Hirsch JA. Evidence-based medicine,
systematic reviews, and guidelines in interventional pain management: Part 3:
Systematic reviews and meta-analysis of
randomized trials. Pain Physician 2009;
12:35-72.
Moher D, Cook DJ, Eastwood S, Olkin
I, Rennie D, Stroup DF. Improving the
quality of reports of meta-analyses of
randomised controlled trials: The QUOROM statement. Quality of reporting of
meta-analyses. Lancet 1999; 354:18961900.
Liberati A, Altman DG, Tetzlaff J, Mulrow
C, Gøtzsche PC, Ioannidis JP, Clarke M,
Devereaux PJ, Kleijnen J, Moher D. The
PRISMA statement for reporting systematic reviews and meta-analyses of
studies that evaluate health care interventions: Explanation and elaboration.
Ann Intern Med 2009; 151:W65-W94.
van Tulder M, Furlan A, Bombardier C,
Bouter L; Editorial Board of the Cochrane Collaboration Back Review
Group. Updated method guidelines for
systematic reviews in the Cochrane Collaboration Back Review Group. Spine
(Phila Pa 1976) 2003; 28:1290-1299.
Furlan AD, Pennick V, Bombardier C,
van Tulder M; Editorial Board, Cochrane Back Review Group. 2009 updated method guidelines for systematic reviews in the Cochrane Back Review Group. Spine (Phila Pa 1976) 2009;
34:1929-1941.
van Tulder MW, Suttorp M, Morton S,
Bouter LM, Shekelle P. Empirical evidence of an association between internal validity and effect size in randomized controlled trials of low-back pain.
Spine (Phila Pa 1976) 2009; 34:1685-1692.
Manchikanti L, Singh V, Smith HS,
Hirsch JA. Evidence-based medicine,
systematic reviews, and guidelines in
interventional pain management: Part

www.painphysicianjournal.com

4: Observational studies. Pain Physician
2009; 12:73-108.
77. Manchikanti L, Datta S, Smith HS,
Hirsch JA. Evidence-based medicine,
systematic reviews, and guidelines in
interventional pain management: Part
6. Systematic reviews and meta-analyses
of observational studies. Pain Physician
2009; 12:819-850.
78. Manchikanti L, Singh V, Helm S, Schultz
DM, Datta S, Hirsch J. An introduction
to an evidence-based approach to interventional techniques in the management of chronic spinal pain. Pain Physician 2009; 12:E1-E33.
79. Stroup DF, Berlin JA, Morton SC, Olkin
I, Williamson GD, Rennie D, Moher D,
Becker BJ, Sipe TA, Thacker SB. Metaanalysis of observational studies in epidemiology: A proposal for reporting.
Meta-analysis of Observational Studies
in Epidemiology (MOOSE) group. JAMA
2000; 283:2008-2012.
80. Altman DG, Schulz KF, Moher D, Egger M, Davidoff F, Elbourne D, Gøtzsche
PC, Lang T; CONSORT GROUP (Consolidated Standards of Reporting Trials). The revised CONSORT statement
for reporting randomized trials: Explanation and elaboration. Ann Intern Med
2001; 134:663-694.
81. Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Devereaux PJ, Elbourne D, Egger M, Altman DG. CONSORT 2010 explanation and elaboration:
Updated guidelines for reporting parallel group randomised trials. BMJ 2010;
340:c869.
82. Moher D, Schulz KF, Altman DG; CONSORT Group (Consolidated Standards
of Reporting Trials). The CONSORT
statement: Revised recommendations
for improving the quality of reports of
parallel-group randomized trials. J Am
Podiatr Med Assoc 2001; 91:437-442.
83. Moher D, Schulz KF, Altman DG; CONSORT. The CONSORT statement: Revised recommendations for improving
the quality of reports of parallel group
randomized trials. BMC Med Res Methodol 2001; 1:2.
84. Vandenbroucke JP, von Elm E, Altman
DG, Gøtzsche PC, Mulrow CD, Pocock
SJ, Poole C, Schlesselman JJ, Egger M;
STROBE Initiative. Strengthening the
Reporting of Observational Studies in
Epidemiology (STROBE): Explanation
and elaboration. Ann Intern Med 2007;
147:W163-W194.
85. Staal JB, de Bie RA, de Vet HC, Hildeb-

randt J, Nelemans P. Injection therapy
for subacute and chronic low back pain:
An updated Cochrane review. Spine (Phila Pa 1976) 2009; 34:49-59.
86. Chou R, Huffman L. Guideline for the
Evaluation and Management of Low Back
Pain: Evidence Review. American Pain Society, Glenview, IL, 2009.
www.ampainsoc.org/pub/pdf/LBPEvidRev.pdf
87. Staal JB, de Bie R, de Vet HC, Hildebrandt J, Nelemans P. Injection therapy for subacute and chronic low-back
pain. Cochrane Database Syst Rev 2008;
3:CD001824.
88. Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, Tugwell P. The
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized
studies in meta-analysis. www.ohri.ca/
programs/clinical_epidemiology/oxford.asp
89. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in
meta-analyses. BMJ 2003; 327:557-560.
90. Harris RP, Helfand M, Woolf SH, Lohr
KN, Mulrow CD, Teutsch SM, Atkins D;
Methods Work Group, Third US Preventive Services Task Force. Current methods of the US Preventive Services Task
Force. Am J Prevent Med 2001; 20:21-35.
91. Chou R, Huffman L. Use of Chronic Opioid Therapy in Chronic Noncancer Pain:
Evidence Review. American Pain Society;
Glenview, IL: 2009.
www.ampainsoc.org/library/pdf/Opioid_Final_Evidence_Report.pdf
92. Parr AT, Manchikanti L, Hameed H,
Conn A, Manchikanti KN, Benyamin
RM, Diwan S, Singh V, Abdi S. Caudal
epidural injections in the management
of chronic low back pain: A systematic
appraisal of the literature. Pain Physician
2012; 15:E159-E198.
93. Manchikanti L, Buenaventura RM,
Manchikanti KN, Ruan X, Gupta S,
Smith HS, Christo PJ, Ward SP. Effectiveness of therapeutic lumbar transforaminal epidural steroid injections in
managing lumbar spinal pain. Pain Physician 2012; 15:E199-E245.
94. Benyamin RM, Manchikanti L, Parr AT,
Diwan SA, Singh V, Falco FJE, Datta S,
Abdi S, Hirsch JA. The effectiveness of
lumbar interlaminar epidural injections
in managing chronic low back and lower extremity pain. Pain Physician 2012;
15:E363-E404.
95. Diwan SA, Manchikant L, Benyamin
RM, Bryce DA, Geffert S, Hameed H,
Sharma ML, Abdi S, Falco FJE. Effectiveness of cervical epidural injections in the

E863

Pain Physician: November/December 2012; 15:E839-E868

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

management of chronic neck and upper extremity pain. Pain Physician 2012;
15:E405-E434.
Benyamin RM, Wang VC, Vallejo R,
Singh V, Helm S II. A systematic evaluation of thoracic interlaminar epidural
injections. Pain Physician 2012; 15:E497E514.
Helm S II, Deer TR, Manchikanti L, Datta S, Chopra P, Singh V, Hirsch JA. Effectiveness of thermal annular procedures
in treating discogenic low back pain.
Pain Physician 2012; 15:E279-E304.
Manchikanti KN, Atluri S, Singh V, Geffert S, Sehgal N, Falco FJE. An update of
evaluation of therapeutic thoracic facet
joint interventions. Pain Physician 2012;
15:E463-E481.
Falco FJE, Manchikanti L, Datta S, Sehgal N, Geffert S, Onyewu O, Zhu J, Coubarous S, Hameed M, Ward SP, Sharma M, Boswell MV. An update of effectiveness of therapeutic lumbar facet
joint interventions. Pain Physician 2012;
15:E909-E953.
Hansen H, Manchikanti L, Simopoulous
TT, Christo PJ, Gupta S, Smith HS, Hameed H, Cohen SP. A systematic evaluation of the therapeutic effectiveness of
sacroiliac joint interventions. Pain Physician 2012; 15:E247-E278.
Farrar JT. What is clinically meaningful:
Outcome measures in pain clinical trials. Clin J Pain 2000; 16:S106-S112.
Salaffi F, Stancati A, Silvestri CA, Ciapetti A, Grassi W. Minimal clinically important changes in chronic musculoskeletal
pain intensity measured on a numerical
rating scale. Eur J Pain 2004; 8:283-291.
Bombardier C. Outcome assessments
in the evaluation of treatment of spinal disorders: Summary and general
recommendations. Spine (Phila Pa 1976)
2000; 25:3100-3103.
Hagg O, Fritzell P, Nordwall A. The clinical importance of changes in outcome
scores after treatment for chronic low
back pain. Eur Spine J 2003; 12:12-20.
Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V. Evaluation of lumbar facet joint nerve blocks in managing chronic low back pain: A randomized, doubleblind, controlled trial with a 2-year follow-up. Int J Med Sci 2010; 7:124-135.
Manchikanti L, Singh V, Cash KA, Pampati V, Damron KS, Boswell MV. A randomized, controlled, double-blind trial of fluoroscopic caudal epidural injections in the treatment of lumbar disc
herniation and radiculitis. Spine (Phila

E864

Pa 1976) 2011; 36:1897-1905.
107. Manchikanti L, Singh V, Cash KA, Pampati V, Datta S. Management of pain of
post lumbar surgery syndrome: Oneyear results of a randomized, doubleblind, active controlled trial of fluoroscopic caudal epidural injections. Pain
Physician 2010; 13:509-521.
108. Manchikanti L, Cash RA, McManus CD,
Pampati V, Fellows B. Fluoroscopic caudal epidural injections with or without steroids in managing pain of lumbar spinal stenosis: One year results of
randomized, double-blind, active-controlled trial. J Spinal Disord 2012; 25:226234.
109. Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V. Evaluation of the effectiveness of lumbar interlaminar epidural injections in managing chronic pain
of lumbar disc herniation or radiculitis:
A randomized, double-blind, controlled
trial. Pain Physician 2010; 13:343-355.
110. Manchikanti L, Cash KA, McManus CD,
Pampati V, Benyamin RM. Preliminary
results of a randomized, double-blind,
controlled trial of fluoroscopic lumbar
interlaminar epidural injections in managing chronic lumbar discogenic pain
without disc herniation or radiculitis.
Pain Physician 2010; 13:E279-E292.
111. Manchikanti L, Cash KA, Pampati V,
Wargo BW, Malla Y. Cervical epidural injections in chronic discogenic neck
pain without disc herniation or radiculitis: Preliminary results of a randomized,
double-blind, controlled trial. Pain Physician 2010; 13:E265-E278.
112. Manchikanti L, Cash KA, Pampati V,
Wargo BW, Malla Y. The effectiveness of
fluoroscopic cervical interlaminar epidural injections in managing chronic cervical disc herniation and radiculitis: Preliminary results of a randomized,
double-blind, controlled trial. Pain Physician 2010; 13:223-236.
113. Manchikanti L, Cash KA, McManus CD,
Pampati V, Benyamin RM. A preliminary
report of a randomized double-blind,
active controlled trial of fluoroscopic
thoracic interlaminar epidural injections
in managing chronic thoracic pain. Pain
Physician 2010; 13:E357-E369.
114. Manchikanti L, Cash KA, McManus CD,
Damron KS, Pampati V, Falco FJE. Lumbar interlaminar epidural injections in
central spinal stenosis: Preliminary results of a randomized, double-blind,
active control trial. Pain Physician 2012;
15:51-63.

115. Manchikanti L, Malla Y, Cash KA, McManus CD, Pampati V. Fluoroscopic cervical interlaminar epidural injections in
managing chronic pain of cervical postsurgery syndrome: Preliminary results
of a randomized, double-blind active
control trial. Pain Physician 2012; 15:1326.
116. Manchikanti L, Malla Y, Cash KA, McManus CD, Pampati V. Fluoroscopic epidural injections in cervical spinal stenosis: Preliminary results of a randomized,
double-blind, active control trial. Pain
Physician 2012; 15:E59-E70.
117. Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V, Fellows B. Comparative
effectiveness of a one-year follow-up of
thoracic medial branch blocks in management of chronic thoracic pain: A randomized, double-blind active controlled
trial. Pain Physician 2010; 13:535-548.
118. Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V, Fellows B. The role of
thoracic medial branch blocks in managing chronic mid and upper back pain:
A randomized, double-blind, activecontrol trial with a 2-year follow-up. Anesthesiol Res Pract 2012; 2012:585806.
119. Manchikanti L, Cash KA, McManus CD,
Pampati V, Benyamin R. Fluoroscopic
lumbar interlaminar epidural injections
in managing chronic lumbar axial or
discogenic pain. J Pain Res 2012; 5:301311.
120. Manchikanti L, Cash KA, Pampati V,
Wargo BW, Malla Y. Management of
chronic pain of cervical disc herniation
and radiculitis with fluoroscopic cervical interlaminar epidural injections. Int
J Med Sci 2012; 9:424-434.
121. Manchikanti L, Cash KA, Pampati V,
Malla Y. Fluoroscopic cervical epidural
injections in chronic axial or disc-related
neck pain without disc herniation, facet
joint pain, or radiculitis. J Pain Res 2012;
227-236.
122. Manchikanti L, Singh V, Cash KA, Pampati V, Damron KS, Boswell MV. Effect
of fluoroscopically guided caudal epidural steroid or local anesthetic injections in the treatment of lumbar disc
herniation and radiculitis: A randomized, controlled, double blind trial with a
two-year follow-up. Pain Physician 2012;
15:273-286.
123. Manchikanti L, Cash KA, McManus CD,
Pampati V, Singh V, Benyamin RM. The
preliminary results of a comparative effectiveness evaluation of adhesiolysis
and caudal epidural injections in man-

www.painphysicianjournal.com

Therapeutic Effectiveness of Cervical Facet Joint Interventions

124.

125.

126.

127.

128.

129.

130.

131.

132.

aging chronic low back pain secondary
to spinal stenosis: A randomized, equivalence controlled trial. Pain Physician
2009; 12:E341-E354.
Manchikanti L, Singh V, Cash KA, Pampati V, Datta S. A comparative effectiveness evaluation of percutaneous adhesiolysis and epidural steroid injections
in managing lumbar post surgery syndrome: A randomized, equivalence
controlled trial. Pain Physician 2009;
12:E355-E368.
Manchikanti KN, Pampati V, Damron
KS, McManus CD. A double-blind, controlled evaluation of the value of Sarapin
in neural blockade. Pain Physician 2004;
7:59-62.
Manchikanti L, Damron K, Cash K,
Manchukonda R, Pampati V. Therapeutic cervical medial branch blocks in
managing chronic neck pain: A preliminary report of a randomized, doubleblind, controlled trial: Clinical trial NCT
0033272. Pain Physician 2006; 9:333-346.
Barnsley L. Percutaneous radiofrequency neurotomy for chronic neck pain:
Outcomes in a series of consecutive patients. Pain Med 2005; 6:282-286.
Cohen SP, Bajwa ZH, Kraemer JJ, Dragovich A, Williams KA, Stream J, Sireci A, McKnight G, Hurley RW. Factors
predicting success and failure for cervical facet radiofrequency denervation:
A multi-center analysis. Reg Anesth Pain
Med 2007; 32:495-503.
Macvicar J, Borowczyk JM, Macvicar AM,
Loughnan BM, Bogduk N. Cervical medial branch radiofrequency neurotomy
in New Zealand. Pain Med 2012; 13:647654.
Manchikanti L, Pampati V, Damron KS,
McManus CD, Jackson SD, Barnhill RC,
Martin JC. A randomized, prospective,
double-blind, placebo-controlled evaluation of the effect of sedation on diagnostic validity of cervical facet joint pain.
Pain Physician 2004; 7:301-309.
Manchikanti L, Pampati V, Damron
KS, McManus CD, Jackson SD, Barnhill RC, Martin JC. The effect of sedation on diagnostic validity of facet joint
nerve blocks: An evaluation to assess
similarities in population with involvement in cervical and lumbar regions (ISRCTNo:76376497). Pain Physician 2006;
1:47-52.
Shin WR, Kim HI, Shin DG, Shin DA.
Radiofrequency neurotomy of cervical
medial branches for chronic cervicobrachialgia. J Korean Med Sci 2006; 21:119-

www.painphysicianjournal.com

125.
133. Mikeladze G, Espinal R, Finnegan R,
Routon J, Martin D. Pulsed radiofrequency application in treatment of
chronic zygapophyseal joint pain. Spine
J 2003; 3:360-362.
134. van Kleef M, Liem L, Lousberg R, Barendse G, Kessels F, Sluijter M. Radiofrequency lesion adjacent to the dorsal
root ganglion for cervicobrachial pain:
A prospective double blind randomized
study. Neurosurgery 1996; 38:1127-1131.
135. Slappendel R, Crul BJ, Braak GJ, Geurts
JW, Booij LH, Voerman VF, de Boo T.
The efficacy of radiofrequency lesioning
of the cervical spinal dorsal root ganglion in a double blinded randomized
study: No difference between 40°C and
67°C treatments. Pain 1997; 73:159-163.
136. Haspeslagh SR, Van Suijlekom HA,
Lame IE, Kessels AG, van Kleef M, Weber WE. Randomised controlled trial of cervical radiofrequency lesions
as a treatment for cervicogenic headache: ISRCTN07444684. BMC Anesthesiol 2006; 6:1.
137. Siegenthaler A, Eichenberger U, Curatolo M. A shortened radiofrequency denervation method for cervical zygapophyseal joint pain based on ultrasound localization of the nerves. Pain
Med 2011; 12:1703-1709.
138. Wallis B, Lord S, Bogduk N. Resolution
of psychological distress of whiplash patients following treatment by radiofrequency neurotomy: A randomized, double-blind, placebo-controlled trial. Pain
1997; 73:15-22.
139. Kim KH, Choi SH, Shin SW, Kim CH,
Kim JI. Cervical facet joint injections in
the neck and shoulder pain. J Korean
Med Sci 2005; 20:659-662.
140. Schaerer JP. Radiofrequency facet rhizotomy in the treatment of chronic neck
and low back pain. Int Surg 1978; 63:5359.
141. Tzaan WC, Tasker RR. Percutaneous radiofrequency facet rhizotomy – experience with 118 procedures and reappraisal of its value. Can J Neurol Sci 2000;
27:125-130.
142. Speldewinde GC. Outcomes of percutaneous zygapophysial and sacroiliac joint
neurotomy in a community setting. Pain
Med 2011; 12:209-218.
143. Lord SM, Barnsley L, Bogduk N. Percutaneous radiofrequency neurotomy in
the treatment of cervical zygapophysial
joint pain: A caution. Neurosurgery 1995;
35:732-739.

144. Govind J, King W, Bailey B, Bogduk
N. Radiofrequency neurotomy for the
treatment of third occipital headache. J
Neurol Neurosurg Psychiatry 2003; 74:8893.
145. Park SC, Kim KH. Effect of adding cervical facet joint injections in a multimodal treatment program for long-standing
cervical myofascial pain syndrome with
referral pain patterns of cervical facet
joint syndrome. J Anesth 2012; Published
online May 31, 2012.
146. Park SW, Park YS, Nam TK, Cho TG. The
effect of radiofrequency neurotomy of
lower cervical medial branches on cervicogenic headache. J Korean Neurosurg
Soc 2011; 50:507-511.
147. Rambaransingh B, Stanford G, Burnham R. The effect of repeated zygapophysial joint radiofrequency neurotomy on
pain, disability, and improvement duration. Pain Med 2010; 11:1343-1347.
148. Lang JK, Buchfelder M. Radiofrequency neurotomy for headache stemming
from the zygapophysial joints C2/3 and
C3/4. Cent Eur Neurosurg 2010; 71:75-79.
149. Folman Y, Livshitz A, Shabat S, Gepstein
R. Relief of chronic cervical pain after selective blockade of zygapophyseal joint.
Harefuah 2004; 143:339-341, 391.
150. Carragee EJ, Hurwitz EL, Cheng I, Carroll LJ, Nordin M, Guzman J, Peloso P,
Holm LW, Côté P, Hogg-Johnson S, van
der Velde G, Cassidy JD, Haldeman S,
Bone and Joint Decade 2000-2010 Task
Force on Neck Pain and Its Associated
Disorders. Treatment of neck pain: Injections and surgical interventions: Results of the Bone and Joint Decade
2000-2010 Task Force on Neck Pain and
Its Associated Disorders. Spine (Phila Pa
1976) 2008; 33:S153-S169.
151. Dreyfuss P, Baker R. In response to
treatment of neck pain. Eur Spine J 2008;
17:1270-1272.
152. Carragee EJ, Hurwitz EL, Cheng I, Carroll LJ, Nordin M, Guzman J, Peloso P,
Holm LW, Côté P, Hogg-Johnson S, van
der Velde G, Cassidy JD, Haldeman S,
Secretariat of the Bone and Joint Decade
2000-2010 Task Force on Neck Pain and
Its Associated Disorders. The authors’
reply to the letter to the editor by Paul
Dreyfuss et al. Eur Spine J 2008; 17:12731275.
153. Manchikanti L, Singh V. Are the results
of a multicenter analysis of radiofrequency denervation success as a function of single diagnostic block reliable?
Spine J 2009; 9:704-5; author reply 705-

E865

Pain Physician: November/December 2012; 15:E839-E868

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

706.
Barnsley L, Bogduk N. Medial branch
blocks are specific for the diagnosis of
cervical zygapophyseal joint pain. Reg
Anesth 1993; 18:343-350.
Cramer GD. The cervical region. In: Cramer GD, Darby SA (eds). Basic and Clinical Anatomy of the Spine, Spinal Cord, and
ANS, 2nd ed. Elsevier, St. Louis, 2005,
pp 142-209.
Dreyfuss P, Kaplan M, Dreyer SJ. Zygapophysial joint injection techniques
in the spinal axis. In: Lennard TA (ed).
Pain Procedures in Clinical Practice. 2nd
ed. Hanley & Belfus, Inc., Philadelphia,
2000, pp 276-308.
Rathmell
JP.
Facet
injection:
Intraarticular injection, medial branch
block, and radiofrequency treatment. In:
Atlas of Image-Guided Intervention in Regional Anesthesia and Pain Medicine. Lippincot Williams & Wilkins, Philadelphia,
2006, pp 65-92.
Heckmann JG, Maihofner C, Lanz S,
Rauch C, Neundorfer B. Transient tetraplegia after cervical facet joint injection for chronic neck pain administered
without imaging guidance. Clin Neurol
Neurosurg 2006; 108:709-711.
Manchikanti L, Cash KA, Moss TL, Pampati V. Effectiveness of protective measures in reducing risk of radiation exposure in interventional pain management: A prospective evaluation. Pain
Physician 2003; 6:301-305.
Manchikanti L, Cash KA, Moss TL, Pampati V. Radiation exposure to the physician in interventional pain management. Pain Physician 2002; 5:385-393.
Manchikanti L, Cash K, Moss T, Rivera
JJ, Pampati V. Risk of whole body radiation exposure and protective measures
in fluoroscopically guided interventional techniques: A prospective evaluation.
BMC Anesthesiol 2003; 3:2.
Smith M, Ferretti G, Mortazavi S. Radiographic changes induced after cervical
facet radiofrequency denervation. Spine
J 2005; 5:668-671.
Manchikanti L. Role of neuraxial steroids in interventional pain management. Pain Physician 2002; 5:182-199.
Kornick CA, Kramarich SS, Sitzman BT,
Marshall KA, Santiago-Palma J, Lamer TJ. Complication rate associated with
facet joint radiofrequency denervation
procedures. Pain Med 2002; 3:175-176.
Manchikanti L, Pampati V, Beyer C,
Damron KS, Cash KA, Moss TL. The effect of neuraxial steroids on weight and

E866

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

bone mass density: A prospective evaluation. Pain Physician 2000; 3:357-366.
Okada K. Studies on the cervical facet
joints using arthrography of the cervical facet joint. J Jpn Orthop Assoc 1981;
55:563-580.
Kapoor R, Liu J, Devasenapathy A, Gordin V. Gadolinium encephalopathy after
intrathecal gadolinium injection. Pain
Physician 2010; 13:E321-E326.
Lima RM, Navarro LH, Carness JM, Barros GA, Marques ME, Solanki D, Ganem
EM. Clinical and histological effects of
the intrathecal administration of methylprednisolone in dogs. Pain Physician
2010; 13:493-501.
Kim SY, Han SH, Jung MW, Hong JH.
Generalized infection following facet
joint injection -A case report. Korean J
Anesthesiol 2010; 58:401-404.
Ghosh PS, Loddenkemper T, Blanco
MB, Marks M, Sabella C, Ghosh D. Holocord spinal epidural abscess. J Child
Neurol 2009; 24:768-771.
Hoelzer BC, Weingarten TN, Hooten
WM, Wright RS, Wilson WR, Wilson PR.
Paraspinal abscess complicated by endocarditis following a facet joint injection. Eur J Pain 2008; 12:261-265.
Park MS, Moon SH, Hahn SB, Lee HM.
Paraspinal abscess communicated with
epidural abscess after extra-articular
facet joint injection. Yonsei Med J 2007;
48:711-714.
Weingarten TN, Hooten WM, Huntoon
MA. Septic facet joint arthritis after a
corticosteroid facet injection. Pain Med
2006; 7:52-56.
Dizdar O, Alyamaç E, Onal IK, Uzun O.
Group B streptococcal facet joint arthritis: Case report. Spine (Phila Pa 1976)
2005; 30:E414-E416.
Sebesta P, Stulík J, Kryl J, Vyskocil T. Purulent arthritis of the spinal facet joint.
Acta Chir Orthop Traumatol Cech 2005;
72:387-389.
Takeno K, Kobayashi S, Miyazaki T, Shimada S, Kubota M, Meir A, Urban J,
Baba H. Lidocaine cytotoxicity to the
zygapophysial joints in rabbits: Changes
in cell viability and proteoglycan metabolism in vitro. Spine (Phila Pa 1976) 2009;
34:E945-E951.
Magee M, Kannangara S, Dennien B,
Lonergan R, Emmett L, Van der Wall
H. Paraspinal abscess complicating facet joint injection. Clin Nucl Med 2000;
25:71-73.
Marks RC, Semple AJ. Spinal anaesthesia after facet joint injection. Anaesthesia

1988; 43:65-66.
179. Negoro K, Kobayashi S, Takeno K, Uchida K, Baba H. Effect of osmolarity on
glycosaminoglycan production and cell
metabolism of articular chondrocyte
under three-dimensional culture system. Clin Exp Rheumatol 2008; 26:534541.
180. Alcock E, Regaard A, Browne J. Facet joint injection: A rare form cause of
epidural abscess formation. Pain 2003;
103:209-210.
181. Bouchez B, Arnott G, Delfosse JM. Acute
spinal epidural abscess. J Neurol 1985;
231:343-344.
182. Verrills P, Mitchell B, Vivian D, Nowesenitz G, Lovell B, Sinclair C. The incidence of intravascular penetration in
medial branch blocks: Cervical, thoracic,
and lumbar spines. Spine (Phila Pa 1976)
2008; 33:E174-E177.
183. Manchikanti L, Malla Y, Wargo BW, Cash
KA, Pampati V, Fellows B. Complications
of fluoroscopically directed facet joint
nerve blocks: A prospective evaluation of
7,500 episodes with 43,000 nerve blocks.
Pain Physician 2012; 15:E143-E150.
184. Manchikanti L, Malla Y, Wargo BW, Cash
KA, McManus CD, Damron KS, Jackson
SD, Pampati V, Fellows B. A prospective
evaluation of bleeding risk of interventional techniques in chronic pain. Pain
Physician 2011; 14:317-329.
185. Manchikanti L, Malla Y, Wargo BW, Fellows B. Infection control practices (safe
injection and medication vial utilization) for interventional techniques: Are
they based on relative risk management
or evidence? Pain Physician 2011; 14:425434.
186. Manchikanti L, Malla Y, Wargo BW, Fellows B. Preoperative fasting before interventional techniques: Is it necessary
or evidence-based? Pain Physician 2011;
14:459-467.
187. Carette S, Marcoux S, Truchon R, Grondin C, Gagnon J, Allard Y, Latulippe M.
A controlled trial of corticosteroid injections into facet joints for chronic low
back pain. N Engl J Med 1991; 325:10021007.
188. Carette S, Leclaire R, Marcoux S, Morin F, Blaise GA, St-Pierre A, Truchon R,
Parent F, Levesque J, Bergeron V, Montminy P, Blanchette C. Epidural corticosteroid injections for sciatica due to herniated nucleus pulposus. N Engl J Med
1997; 336:1634-1640.
189. Karppinen J, Malmivaara A, Kurunlahti
M, Kyllönen E, Pienimäki T, Nieminen

www.painphysicianjournal.com

Therapeutic Effectiveness of Cervical Facet Joint Interventions

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

P, Ohinmaa A, Tervonen O, Vanharanta
H. Periradicular infiltration for sciatica:
A randomized controlled trial. Spine (Phila Pa 1976) 2001; 26:1059-1067.
Hayashi N, Weinstein JN, Meller ST, Lee
HM, Spratt KF, Gebhart GF. The effect
of epidural injection of betamethasone
or bupivacaine in a rat model of lumbar
radiculopathy. Spine (Phila Pa 1976) 1998;
23:877-885.
Lee HM, Weinstein JN, Meller ST,
Hayashi N, Spratt KF, Gebhart GF. The
role of steroids and their effects on
phospholipase A2. An animal model of
radiculopathy. Spine (Phila Pa 1976) 1998;
23:1191-1196.
Johansson A, Hao J, Sjölund B. Local
corticosteroid application blocks transmission in normal nociceptive C-fibres.
Acta Anaesthesiol Scand 1990; 34:335-338.
Pasqualucci A, Varrassi G, Braschi A,
Peduto VA, Brunelli A, Marinangeli F,
Gori F, Colò F, Paladín A, Mojoli F. Epidural local anesthetic plus corticosteroid for the treatment of cervical brachial radicular pain: Single injection verus
continuous infusion. Clin J Pain 2007;
23:551-557.
Sato C, Sakai A, Ikeda Y, Suzuki H, Sakamoto A. The prolonged analgesic effect
of epidural ropivacaine in a rat model
of neuropathic pain. Anesth Analg 2008;
106:313-320.
Tachihara H, Sekiguchi M, Kikuchi S,
Konno S. Do corticosteroids produce
additional benefit in nerve root infiltration for lumbar disc herniation. Spine
(Phila Pa 1976) 2008; 33:743-747.
Arner S, Lindblom U, Meyerson BA, Molander C. Prolonged relief of neuralgia
after regional anesthetic block. A call
for further experimental and systematic clinical studies. Pain 1990; 43:287-297.
Lavoie PA, Khazen T, Filion PR. Mechanisms of the inhibition of fast axonal
transport by local anesthetics. Neuropharmacology 1989; 28:175-181.
Bisby MA. Inhibition of axonal transport
in nerves chronically treated with local
anesthetics. Exp Neurol 1975; 47:481-489.
Katz WA, Rothenberg R. The nature of
pain: Pathophysiology. J Clin Rheumatol
2005; 11:S11-15.
Melzack R, Coderre TJ, Katz J, Vaccarino AL. Central neuroplasticity and pathological pain. Ann N Y Acad Sci 2001;
933:157-174.
Cassuto J, Sinclair R, Bonderovic M. Anti-inflammatory properties of local an-

www.painphysicianjournal.com

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

esthetics and their present and potential clinical implications. Acta Anaesthesiol Scand 2006; 50:265-282.
Manchikanti L, Datta S, Derby R, Wolfer
LR, Benyamin RM, Hirsch JA. A critical
review of the American Pain Society clinical practice guidelines for interventional techniques: Part 1. Diagnostic interventions. Pain Physician 2010; 13:E141E174.
Manchikanti L, Datta S, Gupta S, Munglani R, Bryce DA, Ward SP, Benyamin
RM, Sharma ML, Helm II S, Fellows B,
Hirsch JA. A critical review of the American Pain Society clinical practice guidelines for interventional techniques: Part
2. Therapeutic interventions. Pain Physician 2010; 13:E215-E264.
Manchikanti L, Shah RV, Datta S, Singh
V. Critical evaluation of interventional pain management literature provides
inaccurate conclusions. Spine J 2009;
9:706-708.
Smuck M, Levin JH: RE: Manchikanti L,
Singh V, Falco FJE, Cash KA, Fellows B.
Cervical medial branch blocks for chronic cervical facet joint pain: A randomized double-blind, controlled trial with
one-year follow-up. Spine (Phila Pa 1976)
2008; 33:1813-20. Spine (Phila Pa 1976)
2009; 34:1116.
Chou R, Atlas SJ, Stanos SP, Rosenquist
RW. Nonsurgical interventional therapies for low back pain: A review of the
evidence for an American Pain Society
clinical practice guideline. Spine (Phila
Pa 1976) 2009; 34:1078-1093.
Manchikanti L, Falco FJE, Boswell MV,
Hirsch JA. Facts, fallacies, and politics of
comparative effectiveness research: Part
1. Basic considerations. Pain Physician
2010; 13:E23-E54.
Manchikanti L, Falco FJE, Boswell MV,
Hirsch JA. Facts, fallacies, and politics
of comparative effectiveness research:
Part 2. Implications for interventional
pain management. Pain Physician 2010;
13:E55-E79.
Chou R, Atlas SJ, Loeser JD, Rosenquist RW, Stanos SP. Guideline warfare
over interventional therapies for low
back pain: Can we raise the level of discourse? J Pain 2011; 12:833-839.
Manchikanti L, Benyamin RM, Falco FJE, Caraway DL, Datta S, Hirsch JA.
Guidelines warfare over interventional
techniques: Is there a lack of discourse
or straw man? Pain Physician 2012; 15:E1E26.
Birkenmaier C, Veihelmann A, Trouil-

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

lier HH, Hausdorf J, von Schulze Pellengahr C. Medial branch blocks versus pericapsular blocks in selecting patients for percutaneous cryodenervation
of lumbar facet joints. Reg Anesth Pain
Med 2007; 32:27-33.
Pham Dang C, Lelong A, Guilley J,
Nguyen JM, Volteau C, Venet G, Perrier
C, Lejus C, Blanloeil Y. Effect on neurostimulation of injectates used for perineural space expansion before placement of a stimulating catheter: Normal
saline versus dextrose 5% in water. Reg
Anesth Pain Med 2009; 34:398-403.
Indahl A, Kaigle AM, Reikeräs O, Holm
SH. Interaction between the porcine
lumbar intervertebral disc, zygapophysial joints, and paraspinal muscles. Spine
(Phila Pa 1976) 1997; 22:2834-2840.
Indahl A, Kaigle A, Reikerås O, Holm S.
Electromyographic response of the porcine multifidus musculature after nerve
stimulation. Spine (Phila Pa 1976) 1995;
20:2652-2658.
Johnson CR, Barr RC, Klein SM. A computer model of electrical stimulation of
peripheral nerves in regional anesthesia.
Anesthesiology 2007; 106:323-330.
Eippert F, Finsterbusch J, Bingel U,
Büchel C. Direct evidence for spinal
cord involvement in placebo analgesia.
Science 2009; 326:404.
Tsui BC, Kropelin B, Ganapathy S, Finucane B. Dextrose 5% in water: Fluid medium maintaining electrical stimulation
of peripheral nerve during stimulating
catheter placement. Acta Anaesthesiol
Scand 2005; 49:1562-1565.
Holm I, Friis A, Brox JI, Gunderson R,
Steen H. Minimal influence of facet joint anesthesia on isokinetic muscle performance in patients with chronic degenerative low back disorders. Spine
(Phila Pa 1976) 2000; 25:2091-2094.
Kang YM, Choi WS, Pickar JG. Electrophysiologic evidence for an intersegmental reflex pathway between lumbar
paraspinal tissues. Spine (Phila Pa 1976)
2002; 27:E56-E63.
Bhatia MT, Parikh LCJ. Epidural saline
therapy in lumbo-sciatic syndrome. J Indian Med Assoc 1966; 47:537-542.
Gupta AK, Mital VK, Azmi RU. Observations of the management of lumbosciatic syndromes (sciatica) by epidural saline. J Indian Med Assoc 1970; 54:194-196.
Wittenberg RH, Greskötter KR, Steffen
R, Schoenfeld BL. Is epidural injection
treatment with hypertonic saline solution in intervertebral disk displacement
useful? (The effect of NaCl solution on

E867

Pain Physician: November/December 2012; 15:E839-E868

223.

224.

225.

226.

227.

228.

229.

intervertebral disk tissue). Z Orthop Ihre
Grenzgeb 1990; 128:223-226.
Levin JH. Prospective, double-blind,
randomized placebo-controlled trials in
interventional spine: What the highest
quality literature tells us. Spine J 2009;
9:690-703.
O’Neill C. Re: Manchikanti L, Singh V,
Falco FJE, et al. Cervical medial branch
blocks for chronic cervical facet joint
pain. A randomized, double-blind, controlled trial with one-year follow-up.
Spine 2008, 33:1813-20. Spine (Phila Pa
1976) 2009; 34:1117-1118.
Manchikanti L, Giordano J, Fellows B,
Hirsch JA. Placebo and nocebo in interventional pain management: A friend
or a foe – or simply foes? Pain Physician
2011; 14:E157-E175.
Manchikanti L, Pampati V, Damron
KS. The role of placebo and nocebo effects of perioperative administration of
sedatives and opioids in interventional
pain management. Pain Physician 2005;
8:349-355.
Häuser W, Bartram C, Bartram-Wunn
E, Tölle T. Adverse events attributable
to nocebo in randomized controlled
drug trials in fibromyalgia syndrome
and painful diabetic peripheral neuropathy: Systematic review. Clin J Pain 2012;
28:437-451.
Lyby PS, Forsberg JT, Asli O, Flaten MA.
Induced fear reduces the effectiveness
of a placebo intervention on pain. Pain
2012; 153:1114-1121.
Louhiala P, Puustinen R. Rethinking the

E868

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

placebo effect. J Med Ethics 2008; 34:107109.
Louhiala P. The ethics of the placebo in
clinical practice revisited. J Med Ethics
2009; 35:407-409.
Concato J. When to randomize, or “Evidence-based medicine needs medicine-based evidence.” Pharmacoepidemiol Drug Saf 2012; 21:6-12.
Quill TE, Holloway RG. Evidence, preferences, recommendations--finding the
right balance in patient care. N Engl J
Med 2012; 366:1653-1655.
Gelijns AC, Gabriel SE. Looking beyond translation--integrating clinical
research with medical practice. N Engl J
Med 2012; 366:1659-1661.
Blease C. The principle of parity: The
“placebo effect” and physician communication. J Med Ethics 2012; 38:199-203.
King W, Lau P, Lees R, Bogduk N. The
validity of manual examination in assessing patients with neck pain. Spine J
2007; 7:22-26.
Carragee EJ, Haldeman S, Hurwtiz E.
The pyrite standard: The Midas touch in
the diagnosis of axial pain syndromes.
Spine J 2007; 7:27-31.
Bogduk N. In defense of King et al: The
validity of manual examination in assessing patients with neck pain. Spine J
2007; 7:749-752.
Carragee EJ, Haldeman S, Hurwtiz E.
Response to Bogduk. Letter to the Editor. Spine J 2007; 7:752-753.
Bogduk N, McGuirk B. Causes and

240.

241.

242.

243.

244.

245.

sources of chronic low back pain. In:
Bogduk N, McGuirk B (eds). Medical
Management of Acute and Chronic Low
Back Pain. An Evidence-Based Approach:
Pain Research and Clinical Management.
Volume 13. Elsevier Science BV, Amsterdam, 2002, pp 115-126.
Barnsley L, Lord S, Wallis B, Bogduk
N. False-positive rates of cervical zygapophysial joint blocks. Clin J Pain 1993;
9:124-130.
Manchikanti L, Cash KA, Pampati V, Fellows B. Influence of psychological variables on the diagnosis of facet joint involvement in chronic spinal pain. Pain
Physician 2008; 11:145-160.
Manchikanti L, Boswell MV, Manchukonda R, Cash KA, Giordano J. Influence
of prior opioid exposure on diagnostic
facet joint nerve blocks. J Opioid Manage
2008; 4:351-360.
Pampati S, Cash KA, Manchikanti L. Accuracy of diagnostic lumbar facet joint
nerve blocks: A 2-year follow-up of 152
patients diagnosed with controlled diagnostic blocks. Pain Physician 2009;
12:855-866.
Manchikanti L, Pampati S, Cash KA.
Making sense of the accuracy of diagnostic lumbar facet joint nerve blocks:
An assessment of implications of 50%
relief, 80% relief, single block or controlled diagnostic blocks. Pain Physician
2010; 13:133-143.
Saal JS. General principles of diagnostic testing as related to painful lumbar spine disorders. A critical appraisal
of current diagnostic techniques. Spine
(Phila Pa 1976) 2002; 27:2538-2545.

www.painphysicianjournal.com

