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Background: Spinal zygapophysial, or facet, joints are a source of axial spinal pain and referred
pain in the extremities. Conventional clinical features and other noninvasive diagnostic modalities are
unreliable in diagnosing zygapophysial joint pain.

Study Design: A systematic review of the diagnostic accuracy of spinal facet joint nerve blocks.
Objective: To determine the diagnostic accuracy of spinal facet joint nerve blocks in chronic spinal pain.

Methods: A methodological quality assessment of included studies was performed using Quality
Appraisal of Reliability Studies (QAREL). Only diagnostic accuracy studies meeting at least 50% of the
designated inclusion criteria were utilized for analysis.

The level of evidence was classified as Level | to V based on the grading of evidence utilizing best
evidence synthesis.

Data sources included relevant literature identified through searches of PubMed and other electronic
searches published from 1966 through March 2015, Cochrane reviews, and manual searches of the
bibliographies of known primary and review articles.

Outcome Measures: Studies must have been performed utilizing controlled local anesthetic
blocks. The criterion standard must have been at least 50% pain relief from baseline scores and the
ability to perform previously painful movements.

Results: The available evidence is Level | for lumbar facet joint nerve blocks with the inclusion of
a total of 17 studies with dual diagnostic blocks, with at least 75% pain relief with an average
prevalence of 16% to 41% and false-positive rates of 25% to 44%.

The evidence for diagnosis of cervical facet joint pain with cervical facet joint nerve blocks is Level Il based
on a total of 11 controlled diagnostic accuracy studies, with significant variability among the prevalence
in a heterogenous population with internal inconsistency. The prevalence rates ranged from 36% to
67% with at least 80% pain relief as the criterion standard and a false-positive rate of 27% to 63%.

The level of evidence for the diagnostic accuracy of thoracic facet joint nerve blocks is Level Il with
80% or higher pain relief as the criterion standard with a prevalence ranging from 34% to 48% and
false-positive rates ranging from 42% to 48%.

Limitations: The shortcomings of this systematic review include a paucity of literature related to
the thoracic spine, continued debate on an appropriate gold standard, appropriateness of diagnostic
blocks, and utility.

Conclusion: The evidence is Level | for the diagnostic accuracy of lumbar facet joint nerve blocks,
Level Il for cervical facet joint nerve blocks, and Level Il for thoracic facet joint nerve blocks in
assessment of chronic spinal pain.

Key words: Chronic spinal pain, lumbar facet or zygapophysial joint pain, cervical facet or
zygapophysial joint pain, thoracic facet or zygapophysial joint pain, facet joint nerve blocks, medial
branch blocks, controlled comparative local anesthetic blocks
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espite the exponential growth of treatments,

disability secondary to spinal pain continues

to escalate resulting from multiple factors,
including the inherent difficulty in obtaining an accurate
diagnosis (1-15). An inaccurate or incomplete diagnosis
may lead not only to treatment failure and unnecessary
testing, but also may increase disease prevalence falsely,
resulting in fiscal waste and the diversion of health
care resources (6,7,10,11,16). The tests used to make
a diagnosis are fundamental to an accurate diagnosis
(7,17-26). Spinal pain without radiculitis is a common
complaint in primary and tertiary care and coming up
with a definitive diagnosis can be challenging (7,17-26).

Based on the literature, intervertebral discs, facet
joints, nerve root dura, and sacroiliac joints have all
been shown as potential sources of spinal pain and ex-
tremity pain (7,27). Controlled studies have established
intervertebral discs, facet joints, and sacroiliac joints as
sources of spinal pain (7,17,18,22-26). Despite recent
advances and multiple publications (28-34), apparently
facet joint pain is not being diagnosed accurately utiliz-
ing conventional clinical and radiological techniques
(7-18,22-26,28-37). Consequently, controlled diagnostic
blocks have been utilized (7,17,18,22-26). However,
debate continues on the accuracy and appropriateness
of diagnostic interventions and subsequent treatments
(7,17,18,22-26,28-61).

It has been postulated that facet joint degeneration
can result from abnormal motion associated with spon-
dylolisthesis, vertical loading from disc degeneration as
well as arthritis, similar to that seen in other synovial
joints (50-53,62-68). The following have been put forth
to be the basis for pain: an osteophyte impinging on
a nerve, a capsule being stretched, synovial villi being
trapped within articular surfaces, and chemicals that
cause an inflammatory reaction (64,66,68-77). Facet
joints also have been shown to be richly innervated by
the medial branches of the dorsal rami (35,70,78-91).
In addition to this innervation, neuroanatomic, neu-
rophysiologic, and biomechanical studies have shown
that facet joints have both free and encapsulated nerve
endings and that they also have nerves that contain
substance P as well as calcitonin gene-related peptide
(CGRP) (62,64,74,75,80,81,92-113).

Based on postulates of Bogduk (114), spinal facet
joints have been shown to have an abundant nerve
supply (35,70,78-91); to be capable of causing persis-
tent pain (33,115-127); to be affected by osteoarthritis,
rheumatoid arthritis, spondylitis, degeneration, inflam-
mation, and injury which in turn leads to a restriction

of motion and pain upon motion (7,53,63-74,128,129);
and using reliable and valid diagnostic techniques have
been determined to be a source of pain (7,17,18,22-
24,26,34,36,37,39,41,42,130,131). Consequently, con-
trolled local anesthetic blocks of spinal facet joints or
medial branch blocks are employed to diagnose facet
joint pain.

The reasoning behind this is that a painful joint will
cease being painful for the local anesthetic’s duration
of action, whereas anesthetic blockade of a nonpain-
ful joint will not alter the pain report. By repeating
the block with an anesthetic agent that has a different
duration of action reproducing the analgesic response,
it increases the probability that the blocked joint is the
actual source of pain. Thus, to ensure accuracy and va-
lidity, these blocks must be controlled and verified for
delivery of a local anesthetic agents and eliminate pla-
cebo response (7,18,22-24,26,35). A single facet joint in-
jection is not recommended, since it cannot control for
a false-positive response (7,18,22-24,36,37,41,42,130),
even though some have advocated therapeutic in-
terventions without any diagnostic blocks (130). The
diagnostic accuracy of facet joint nerve blocks has
been demonstrated with long-term follow-up (7,131).
However, multiple manuscripts have been published
supporting and opposing the accuracy of diagnostic
facet joint nerve blocks (7,18,22-24,26,35-42,44-49,131).

A true placebo control for nerve blocks has been ex-
tremely difficult to achieve and thus far, true placebo con-
trol trials have not been performed. Further issues have
arisen from those who oppose diagnostic interventions
in general (7,38,40,47-49), as well as those who oppose
any positive clinical trials those including the Database of
Abstracts of Reviews of Effects (DARE), often without ap-
propriate analysis and interpretation (132-135).

Recent systematic reviews have shown the accuracy
for diagnostic facet joint nerve blocks with controlled
diagnostic blocks to have a prevalence of 15% to 45%
in the low back with a false-positive rate of 27% to 49%
(22); a prevalence of 36% to 60% with a false-positive
rate of 27% to 63% for cervical facet joint pain (23);
and a prevalence of 40% in the thoracic spine with a
false-positive rate of 42% (24). This systematic review
was undertaken to update the accuracy and utility of
diagnostic facet joint nerve blocks in managing chronic
spinal pain of facet joint origin.

1.0 METHODS

The methodology utilized in this systematic review
followed the review process derived from evidence-
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based systematic reviews and diagnostic accuracy stud-
ies (17,19,20,21,22,26,136-138).

1.1 Criteria for Considering Studies for This
Review

1.1.1 Types of Studies
Diagnostic accuracy studies evaluating spinal facet
joint pain of cervical, thoracic, and lumbar facet joints.

1.1.2 Types of Participants
Patients suffering with chronic neck pain, mid back
pain, upper back pain, and low back pain.

1.1.3 Types of Interventions
Diagnostic cervical, thoracic, and lumbar facet joint
injections.

1.1.4 Types of Outcome Measures

e  The primary outcome parameter was pain relief.

e The secondary outcome measure was functional
status improvement.

1.2 Literature Search
All available trials in all languages from all coun-
tries providing appropriate management with outcome
evaluations were considered for inclusion. Searches
were performed from the following sources without
language restrictions:
1. PubMed from 1966
www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed
2. Cochrane Library
www.thecochranelibrary.com/view/0/index.html
3. US National Guideline Clearinghouse (NGC)
www.guideline.gov/
4. Previous systematic reviews and cross references
5. Clinical Trials
clinicaltrials.gov/
6. All other sources including non-indexed journals
and abstracts
The search period was from 1966 through March
2015.

1.3 Search Strategy
The search strategy emphasized chronic cervical, mid
back, and low back pain, facet or zygapophysial joint
pain, cervical, thoracic, and lumbar facet injections, and
cervical, thoracic, and lumbar facet joint nerve blocks.
The key words searched were: (((((((((spinal pain,
chronic low back pain) OR chronic back pain) OR chronic

neck pain) OR facet joint pain) OR lumbosciatic pain)
OR postlaminectomy) OR lumbar surgery syndrome) OR
cervical post surgery syndrome OR spinal stenosis) OR
zygapophysial)) AND ((((((facet joint) OR zygapophy-
seal) OR zygapophysial) OR medial branch block) OR
diagnostic block) OR intraarticular).

This systematic review focused only on the diag-
nostic accuracy of facet joint injections. Only cervical,
thoracic, and lumbar facet joint nerve blocks performed
under fluoroscopy or computed tomography imaging
techniques were evaluated. If the blocks were performed
with any other imaging method, or if performed blindly,
the study was excluded. All studies using controlled
diagnostic blocks in all languages from all sources de-
scribing appropriate outcome evaluations with proper
statistical evaluations were reviewed. Reports without
an appropriate diagnosis, nonsystematic reviews, book
chapters, and case reports were excluded.

1.4 Data Collection and Analysis

The quality of each individual article used in this
assessment was based on the Quality Appraisal of Reli-
ability Studies (QAREL) checklist (Table 1) (19,139). This
checklist has been validated and utilized in multiple
systematic reviews (22-24). The final selected studies
had their quality and applicability assessed with a 12-
item checklist. Expert methodologists signed off on the
checklist’s face validity (19,139). It was compared to
other checklists for diagnostic reliability used in other
systematic reviews (139-142). This checklist was also
developed in accordance to the Standards for Report-
ing Studies of Diagnostic Accuracy (STARD) (20) and
the Quality Assessment of Diagnostic Accuracy Studies
(QUADAS) (138) appraisal tool. Each checklist item was
assessed independently and given a grade of “yes,”
“no,"” “unclear,” or “not applicable.”
1.4.1 Inclusion and Exclusion Criteria

Only studies utilizing controlled diagnostic blocks
either with placebo, comparative local anesthetic blocks
or single blocks, with appropriate assessment and statis-
tical evaluation were utilized. Further, studies scoring at
least 4 on a scale of 12 on the Quality Appraisal Tool for
Studies of Diagnostic Reliability (QAREL) were utilized
for diagnostic accuracy analysis (19,22-24,139).

1.4.2 Data Extraction and Management

Two review authors working independently, in
an unblinded standardized manner, developed search
criteria, searched for relevant literature, selected the
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Table 1. Quality Appraisal of Diagnostic Reliability (QAREL) checklist.

Item

Yes | No | Unclear | N/A

in clinical practice?

1. Was the test evaluated in a spectrum of subjects representative of patients who would normally receive the test

. Was the test performed by examiners representative of those who would normally perform the test in practice?

. Were raters blinded to the reference standard for the target disorder being evaluated?

. Were raters blinded to the findings of other raters during the study?

. Were raters blinded to their own prior outcomes of the test under evaluation?

. Were raters blinded to additional cues, not intended to form part of the diagnostic test procedure?

. Was the order in which raters examined subjects varied?

. Were appropriate statistical measures of agreement used?

2
3
4
5
6. Were raters blinded to clinical information that may have influenced the test outcome?
7
8
9

10. Was the application and interpretation of the test appropriate?

11. Was the time interval between measurements suitable in relation to the stability of the variable being measured?

12. If there were dropouts from the study, was this less than 20% of the sample.

TOTAL

Source: Lucas NP, Macaskill P, Irwing L, Bogduk N. The development of a quality appraisal tool for studies of diagnostic reliability (QAREL). J Clin

Epidemiol 2010; 63:854-861 (19).

manuscripts and extracted the data from the included
studies. Disagreements were resolved by discussion
between the 2 reviewers; if needed, another author
would resolve the dispute.

1.5 Methodological Quality Assessment

Methodological quality assessment was performed
by multiple review authors with groups of 2 authors
reviewing 4 to 6 manuscripts apiece. The assessment
was carried out independently in an unblinded stan-
dardized manner to assess the methodological quality
and internal validity of all the studies considered for
inclusion. The methodological quality assessment was
performed in a manner to avoid any discrepancies, but
if any occurred, they were evaluated by a third reviewer
and settled by consensus. Continued issues were also
discussed with the entire group and resolved.

If any conflict of interest arose, including a review-
er assigned to review a manuscript he had written, that
reviewer was not allowed to assess the manuscript’s
methodological quality.

The minimum acceptable relief was considered to
be >50% as the cutoff threshold for a positive block dur-
ing the performance of previously painful movements.

1.6 Summary Measures

Summary measures included > 50% pain relief with
the ability to perform previously painful movements
concordant with the duration of the local anesthetic
used.

1.7 Analysis of Evidence

The analysis of the evidence was performed based
on grading of evidence utilizing best evidence synthe-
sis, developed with modification of multiple available
criteria including those of the United States Preventive
Services Task Force (USPSTF) criteria as illustrated in
Table 2 (143).

The analysis was conducted using 5 levels of evi-
dence ranging from Level | to V.

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 review-
ers were recused from assessment and analysis.

2.0 ResuLts

Figure 1 shows the study selection flow diagram.
There were numerous studies considered for inclusion.
Among these, 61 met the inclusion criteria for assess-
ing diagnostic facet joint injections for accuracy and
outcomes (36,37,41-46,54-63,131,144-182). Studies as-
sessing factors influencing the diagnostic accuracy were
included with descriptions. Overall, 26 studies were
considered for inclusion for diagnostic accuracy, with 17
studies of lumbar facet joint pain (42,43,54,55,57,58,146-
154,176,177), 11 studies of cervical facet joint pain (36,150-
152,155,157,158,160-163), and 3 studies of thoracic facet
joint pain (151,152,164). Two studies (151,152) assessed
prevalence and false-positive rates in all 3 regions.

E500
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Table 2. Modified grading of qualitative evidence with best evidence synihests for diagnostic accuracy and therapeutic interventions.

Evidence obtained from multiple relevant high quality randomized controlled trials

Level I or
Evidence obtained from multiple high quality diagnostic accuracy studies

Evidence obtained from at least one relevant high quality randomized controlled trial or multiple relevant moderate or low
quality randomized controlled trials

Level 11 or

Evidence obtained from at least one high quality diagnostic accuracy study or multiple moderate or low quality diagnostic
accuracy studies

Evidence obtained from at least one relevant moderate or low quality randomized controlled trial study

or

Evidence obtained from at least one relevant high quality non-randomized trial or observational study with multiple moderate
or low quality observational studies

or

Evidence obtained from at least one moderate quality diagnostic accuracy study in addition to low quality studies

Level IIT

Evidence obtained from multiple moderate or low quality relevant observational studies

Level IV or

Evidence obtained from multiple relevant low quality diagnostic accuracy studies

Level V Opinion or consensus of large group of clinicians and/or scientists.

Source: Manchikanti L, Falco FJE, Benyamin RM, Kaye AD, Boswell MV, Hirsch JA. A modified approach to grading of evidence. Pain Physician
2014; 17:E319-E325 (143).

Computerized and manual search of literature
N=2551

Articles excluded by title Potential articles

N = 2,081 N =870

Abstracts reviewed

N =870

Abstracts excluded

N =706

Full manuscripts reviewed
N =164

Manuscripts considered for Inclusion = 59

Diagnostic accuracy studies = 25

Studies evaluating influence of various factors = 36

1

Included diagnostic accuracy and
confounding factors studies: 26

Lumbar = 17
Cervical = 11
Thoracic=3

Fig. 1. Flow diagram illustrating published literature evaluating the accuracy of spinal facet joint nerve blocks in the diagnosis of
chronic facet joint pain.
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2.1 Methodological Quality Assessment
Table 1 lists the QAREL criteria for carrying out the

methodological quality assessment of included studies.
Studies achieving at least 4 of 12 or higher scores were
included. Scores of 8 of 12 or higher were considered

to be high quality, while 4 to 7 were considered to be

moderate quality.

The methodological quality assessment performedis
detailedinTables3and 4. Atotal of 26 studies meetingin-
clusion criteria were assessed (36,42,43,54,55,57,58,146-
155,157,158, 160-164,176,177).

One study was of moderate quality (160); the re-

maining studies were of high quality.

Table 3. Quality appraisal of the diagnostic accuracy of lumbar facet joint nerve block diagnostic studies.

Manchikanti
et al (42)

Pang et
al (43)

Schwarzer
et al

(54,55)

Schwarzer

et al (57)

Manchikanti
et al (58)

DePalma
et al 2011
(154)

Manchikanti
et al (176)

1. Was the test evaluated

in a spectrum of subjects
representative of patients who
would normally receive the test in
clinical practice?

2. Was the test performed by
examiners representative of those
who would normally perform the
test in practice?

3. Were raters blinded to the
reference standard for the target
disorder being evaluated?

4. Were raters blinded to the
findings of other raters during
the study?

5. Were raters blinded to their
own prior outcomes of the test
under evaluation?

6. Were raters blinded to clinical
information that may have
influenced the test outcome?

7. Were raters blinded to
additional cues, not intended to
form part of the diagnostic test
procedure?

8. Was the order in which raters
examined subjects varied?

9. Were appropriate statistical
measures of agreement used?

10. Was the application and
interpretation of the test
appropriate?

11. Was the time interval between
measurements suitable in relation
to the stability of the variable
being measured?

12. If there were dropouts from
the study, was this less than 20%
of the sample.

Y

Y

Y

Y

Y

Y Y

TOTAL

9/12

8/12

9/12

9/12

9/12

9/12 9/12

Y=yes; N=no; U=unclear; N/A=not applicable
Source: Lucas NP, Macaskill P, Irwing L, Bogduk N. The development of a quality appraisal tool for studies of diagnostic reliability (QAREL). J Clin

Epidemiol 2010; 63:854-861 (19).
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Table 3 (cont.). Quality appraisal of the diagnostic accuracy of lumbar facet joint nerve block diagnostic studies.

Manchikanti | Manchikanti | Manchikanti | Manchikanti
et al (177) et al (147) et al (148) et al (146)
1. Was the test evaluated in a spectrum of subjects representative of
. . e . Y Y Y Y
patients who would normally receive the test in clinical practice?
2. Was the test performed by examiners representative of those who
. . Y Y Y Y
would normally perform the test in practice?
3. Were raters blinded to the reference standard for the target disorder
. N N N N
being evaluated?
4. Were raters blinded to the findings of other raters during the study? Y Y Y Y
5. Were raters blinded to their own prior outcomes of the test under
. N N N N
evaluation?
6. Were raters blinded to clinical information that may have influenced
N N N N
the test outcome?
7. Were raters blinded to additional cues, not intended to form part of
. . Y Y Y Y
the diagnostic test procedure?
8. Was the order in which raters examined subjects varied?
9. Were appropriate statistical measures of agreement used?
10. Was the application and interpretation of the test appropriate? Y Y Y
11. Was the time interval between measurements suitable in relation to
- . . Y Y Y Y
the stability of the variable being measured?
12. If there were dropouts from the study, was this less than 20% of the Y v v v
sample.
TOTAL 9/12 9/12 9/12 9/12
Manchikanti | Manchikanti | Manchikanti | Manchukonda | Manchikanti
et al (149) et al (150) etal (151) etal (152) etal (153)
1. Was the test evaluated in a spectrum of subjects
representative of patients who would normally receive the | Y Y Y Y Y
test in clinical practice?
2. Was the test performed by examiners representative of
. . Y Y Y Y Y
those who would normally perform the test in practice?
3. Were.raters bhr%ded to the reference standard for the N N N N N
target disorder being evaluated?
4. Were raters blinded to the findings of other raters during Y v Y Y v
the study?
5. Were raters bllr{ded to their own prior outcomes of the N N N N N
test under evaluation?
§. Were raters blinded to clinical information that may have N N N N N
influenced the test outcome?
7. Were raters blinded to additional cues, not intended to
. . Y Y Y Y Y
form part of the diagnostic test procedure?
8. Was the order in which raters examined subjects varied? | Y Y Y Y Y
9. Were appropriate statistical measures of agreement used? | Y Y Y Y Y
10. Was 'the application and interpretation of the test v v v v v
appropriate?
11. Was the time interval between measurements suitable in
. - . . Y Y Y Y Y
relation to the stability of the variable being measured?
12. If there were dropouts from the study, was this less than v v v v v
20% of the sample.
TOTAL | 9/12 9/12 9/12 9/12 9/12

Y=yes; N=no; U=unclear; N/A=not applicable
Source: Lucas NP, Macaskill P, Irwing L, Bogduk N. The development of a quality appraisal tool for studies of diagnostic reliability (QAREL). J Clin
Epidemiol 2010; 63:854-861 (19).
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2.2 Characteristics of Diagnostic Accuracy

Studies

Table 5 shows the characteristics of diagnostic
accuracy studies of lumbar facet joint nerve blocks

(42,43,54,55,57,58,146-154,176,177). Only one study
utilized single blocks with > 90% relief as the criterion
standard (43). Four studies utilized controlled diagnos-
tic blocks with > 50% relief as the criterion standard

Table 5. Characteristics of studies assessing the accuracy of diagnostic facet joint nerve blocks in lumbar spine with = 50% pain relief.

(54,55)

Prospective, controlled

with chronic low back
pain after some type of
injury.

joint nerve blocks
or intraarticular
injections were

relief concordant with
the duration of local
anesthetic injected.

Study
Study Characteristics Partici Intervention(s) Outcome Measures Results .
articipants Conclusion(s)
Methodological Quality Injectate Volume
Scoring
Pang et al, 1998 (43) In a prospective Single block was Verbal analog scale Prevalence This is the first study
evaluation, 100 performed by Only facet joint evaluating application
Prospective, single block | consecutive adult injecting 2% lidocaine | Pain mapping pain = 24% of diagnostic blocks
patients with chronic into facet joints Lumbar nerve root | in the diagnosis of
Quality Score: low back pain with 90% pain relief and facet disease intractable low back
QAREL: 8/12 undetermined etiology | <2mL =24% pain of undetermined
were evaluated with Total = 48% etiology with facet joint
spinal mapping. disease in potentially
48% of patients with a
single block.
Schwarzer et al, 1994 176 consecutive patients | Zygapophysial At least 50% pain Prevalence = 15% | First study of

False-positive rate
=38%

evaluation of
controlled prevalence
and false-positive

Retrospective, controlled
diagnostic blocks

Quality Score:
QAREL: 9/12

concordant pain relief
were evaluated with dual
blocks.

491 patients with
chronic low back pain
undergoing evaluation
for facet joint pain.

joint nerves with

1% preservative-free
lidocaine or 0.25%
preservative-free
bupivacaine.

0.5mL

to perform previously
painful movements.

diagnostic blocks performed with either rates.
2% lignocaine or 0.5%
Quality Score: bupivacaine.
QAREL: 9/12
0.5mL
Schwarzer et al, 1995 (57) | 63 patients with low A placebo injection At least 50% Prevalence =40% | This study shows that
back pain lasting for followed by reduction in pain computed tomography
Randomized, impure longer than 3 months intraarticular maintained for has no place in the
placebo, controlled underwent computed zygapophysial joint minimum of 3 hours. diagnosis of lumbar
diagnostic blocks tomography and blocks | injections with 1.5 mL zygapophysial joint
of the zygapophysial of 0.5% bupivacaine. pain, with an impure
Quality Score: joints placebo design.
QAREL: 9/12 1.5mL
Manchikanti et al, 2010 | 181 patients with atleast | Controlled diagnostic | Atleast 50% or 80% | = 50% pain relief An unusually high
(42) 50% pain relief with blocks of lumbar facet | pain relief and ability | Prevalence =61% | proportion of positive

False-positive rate
=17%

> 80% pain relief
Prevalence = 31%

False-positive rate
=42%

rate for facet joint
prevalence with single
blocks and > 50% pain
relief as the criterion
standard.

Manchikanti et al, 2000
(58)

Prospective, controlled
diagnostic blocks

Quality Score:
QAREL: 9/12

200 consecutive patients
with chronic low back
pain were evaluated.

Controlled diagnostic
blocks with 1%
lidocaine or 0.25%
bupivacaine.

0.5 mL

75% pain relief with
ability to perform
previously painful
movements.

Prevalence = 42%

False-positive rate
=37%

The study showed that
the clinical picture
failed to diagnose facet
joint pain.

DePalma et al, 2011
(154)

Retrospective, controlled
diagnostic blocks

Quality Score:
QAREL: 9/12

In a retrospective
evaluation, a total of 156
patients with chronic low
back pain were assessed
for the source of chronic
low back pain including
discogenic pain, facet
joint pain, and sacroiliac
joint pain.

Controlled diagnostic
blocks with 1%
lidocaine or 0.5%
bupivacaine.

0.5mL

Concordant relief
with 2 hours for
lidocaine and 8 hours
for bupivacaine

with > 75% pain
relief as the criterion
standard.

Prevalence = 31%

This is the third study
evaluating various
structures implicated
in the cause of low
back pain with
controlled diagnostic
blocks .
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Table 5 (cont.). Characteristics of studies assessing the accuracy of diagnostic facet joint nerve blocks in lumbar spine with = 50%
pain relief.

Study
Study Characteristics Partici Intervention(s) Outcome Measures Results .
articipants Conclusion(s)
Methodological Quality Injectate Volume
Scoring
Manchikanti et al, 2001 | Controlled comparative | Controlled diagnostic | 75% pain relief with | Prevalence: This study showed
(176) prevalence study in 100 | blocks with 1% ability to perform < 65 years = 30% higher prevalence of
patients with 50 patients | lidocaine or 0.25% previously painful > 65 years = 52% facet joint pain in the
Prospective, controlled | below age of 65 and 50 bupivacaine. movements was elderly compared to
diagnostic blocks patients aged 65 or over. utilized as the False-positive rate: | the younger age group
0.4 mL to 0.6 mL criterion standard. < 65 years = 26% in contrast to the latest
Quality Score: > 65 years = 33% study by Manchikanti
QAREL: 9/12 et al which showed no
differences (171).
Manchikanti et al, 2001 | Authors evaluated 100 Diagnostic blocks A definite response Prevalence: This study showed no
(177) patients with low back with lidocaine 1% or | was defined as relief | Non-obese significant difference

Prospective, controlled
diagnostic blocks

Quality Score:
QAREL: 9/12

pain. Patients were
divided into 2 groups,
Group I was normal
weight and Group II was
obese.

bupivacaine 0.25%.

0.4 mL to 0.6 mL

of at least 75% in the
symptomatic area.

individuals = 36%
Obese individuals
=40%

False-positive rate:

Non-obese
individuals = 44%
Obese individuals
=33%

between obese and
non-obese individuals
either with prevalence
or false-positive rate
of diagnostic blocks
in chronic facet joint
pain.

Manchikanti et al, 2001
(146)

Prospective, controlled
diagnostic blocks

Quality Score:
QAREL: 9/12

120 patients were
evaluated with a chief
complaint of chronic low
back pain to evaluate
relative contributions

of various structures

in chronic low back
pain. All 120 patients
underwent facet joint
nerve blocks.

Controlled diagnostic
blocks with 1%
lidocaine followed by
0.25% bupivacaine.

0.3 mL to 0.6 mL

80% pain relief with
ability to perform
previously painful
movements

Prevalence = 40%

False-positive rate
=47%

This study evaluated
all the patients with
low back pain, even
with suspected
discogenic pain.

Manchikanti et al, 1999 | 120 patients with chronic | Controlled diagnostic | Concordant pain Prevalence =45% | This was the first
(147) low back pain after blocks with 1% relief with 75% or study performed in

failure of conservative lidocaine followed by | greater criterion False-positive rate | the United States in
Prospective, controlled | management were 0.25% bupivacaine. standard with ability | =41% the heterogenous
diagnostic blocks evaluated. to perform previously population as

0.4 mL to 0.6 mL painful movements. previous studies were

Quality Score: performed in only
QAREL: 9/12 post-injury patients.
Manchikanti et al, 2000 | 180 consecutive Controlled diagnostic | 75% pain relief with | Prevalence = 36% | This study showed no
(148) patients with chronic blocks with lidocaine | ability to perform significant difference if

low back pain were and 1% lidocaine and | previously painful False-positive rate | the steroids were used
Prospective, controlled | evaluated after having 0.25% bupivacaine movements =25% or not
diagnostic blocks failed conservative with or without

management Sarapin and/or
Quality Score: steroids
QAREL: 9/12

0.4 mL to 0.6 mL

Manchikanti et al, 2003 | At total of 300 patients Controlled diagnostic | 80% pain relief with | Single region: This study shows a
(149) with chronic low back blocks with 1% ability to perform Prevalence =21% | higher prevalence

pain were evaluated to lidocaine followed by | previously painful False-positive rate | when multiple regions
Prospective, controlled | assess the difference 0.25% bupivacaine. movements. =17% are involved.

diagnostic blocks based on involvement of
single or multiple spinal | 0.5mL Multiple regions:
QAREL: 9/12 regions. Prevalence = 41%
False-positive rate
=27%
E506 www.painphysicianjournal.com




Diagnostic Accuracy and Utility of Facet (Zygapophysial) Joint Injections

Table 5 (cont.). Characteristics of studies assessing the accuracy of diagnostic facet joint nerve blocks in lumbar spine with = 50%

pain relief.

Study
Study Characteristics Partici Intervention(s) Outcome Measures Results .
articipants Conclusion(s)
Methodological Quality Injectate Volume
Scoring
Manchikanti et al, 2002 | 120 consecutive patients | Controlled diagnostic | 80% pain relief with | Prevalence =40% | The results are similar
(150) with chronic low back blocks with 1% ability to perform to involvement of
pain and neck pain lidocaine followed by | previously painful False-positive = multiple regions with
Prospective, controlled | were evaluated to 0.25% bupivacaine. movements. 30% a prevalence of 40% as
diagnostic blocks assess involvement of illustrated in another
facet joints as causative | 0.5mL study.
Quality Score: factors.
QAREL: 9/12
Manchikanti et al, 2004 | 500 consecutive patients | Controlled diagnostic | 80% pain relief with | Prevalence =31% | Largest study
(151) with chronic, non- blocks with 1% ability to perform performed involving
specific spinal pain were | lidocaine followed by | previously painful False-positive rate | all regions of the spine.
Prospective, controlled | evaluated of which 397 0.25% bupivacaine. movements. =27%
diagnostic blocks patients suffered with
chronic low back pain. 0.5mL
Quality Score:
QAREL: 9/12
Manchukonda et al, 500 consecutive patients | Controlled diagnostic | 80% pain relief with | Prevalence =27% | Second largest study
2007 (152) with chronic spinal blocks with 1% ability to perform performed involving
pain were evaluated of lidocaine followed by | previously painful False-positive rate | all regions of the spine
Retrospective, controlled | which 303 patients were | 0.25% bupivacaine. movements. =45% by the same group of
diagnostic blocks evaluated for chronic low authors (42).
back pain. 0.5mL
Quality Score:
QAREL: 9/12
Manchikanti et al, 2007 | A total of 117 Controlled, 80% relief as the Prevalence = 16% Lower prevalence of
(153) consecutive patients with | comparative, local criterion standard facet joint pain in post
chronic non-specific anesthetic blocks with False-positive rate | surgery patients.
Prospective, controlled | low back pain were 1% lidocaine and =49%
diagnostic blocks evaluated, after lumbar | 0.25% bupivacaine.
surgical interventions,
Quality Score: with postsurgery 0.5mL
QAREL: 9/12 syndrome and continued
axial low back pain with
controlled, comparative
local anesthetic blocks.

(42,54,55,57). Six studies utilized controlled diagnos-
tic blocks with 75% relief as the criterion standard
(58,147,148,154,176,177). In addition, 7 studies utilized
80% or greater pain relief as the criterion standard
(42,146,149-153).

Table 6 shows the characteristics of the di-
agnostic accuracy of cervical and thoracic facet
joint nerve blocks considered for inclusion
(36,150-152,155,157,158,160-164).

In the cervical spine, only one study (160) utilized >
50% relief as the criterion standard or cutoff threshold
for a positive block. One study evaluated controlled
diagnostic blocks with > 75% relief as the criterion stan-
dard (157). Three studies utilized controlled diagnostic
blocks with > 80% as the criterion standard (150-152).
Six studies utilized 100% pain relief as the criterion
standard (36,155,158,161-163).

In the thoracic spine, there were no studies evalu-
ating single blocks. Three studies utilized > 80% relief
as the criterion standard with controlled diagnostic
blocks (151,152,164).

2.3 Characteristics of Studies of Factors
Influencing Diagnosis

Table 7 shows the characteristics of studies of fac-
tors influencing the diagnosis of facet joint pain. The
effect of age was considered in 3 studies (167,171,176),
2 studies assessed psychological variables (165,166), 6
studies assessed the clinical picture (44-46,58-60), one
study with 2 publications (44,45), one study assessed
the ability of computed tomography to identify pain-
ful facet joints (56), 2 studies assessed the influence
of body mass index (167,177), 6 studies assessed the
influence of surgery (153,168-170,172,174), 2 studies
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Table 6. Studies assessing the accuracy of diagnostic facet joint nerve blocks in cervical and thoracic spine with 50% pain relief.

Study
Study Characteristics

Methodological
Quality Scoring

Aprill & Bogduk,
1992 (160)

Prospective, single
block

Quality Score:
QAREL: 5/12

Participants

The records were
reviewed of 318 patients

with chronic neck pain of
at least 6 months without
myelopathy from January

1989 to April 1990 in a

radiology practice in New

Orleans.

Intervention(s)

Injectate Volume

Intraarticular
lidocaine injection
after contrast injection
with provocation

with assessment of
provocation and pain
relief.

0.2 mL to 0.3 mL
iohexol
0.5 mL betamethasone

Outcome Measures

Provocation and
pain relief > 50%)

Results

Approximate
prevalence = 63%.
A 25% positive rate
with the possibility
that an additional
38% suffered with
zygapophysial joint
pain.

Conclusion(s)

CERVICAL SPINE

The study was
performed in a
radiology setting and
only with patients
who were involved in
a motor vehicle injury.
Only a single block
was performed.

Barnsley et al, 1993
(36)

Randomized, double-
blind, controlled
diagnostic blocks

Quality Score:
QAREL: 9/12

47 consecutive patients

with chronic neck pain

following motor vehicle
accidents.

Cervical medial
branch blocks utilizing
comparative local
anesthetics with 2%
lidocaine or 0.5%
bupivacaine.

0.5 mL

Definite or complete
relief of pain (100%)
following the medial
branch blocks.

Prevalence=60%

Comparative local
anesthetic medial
branch blocks

were used in the
diagnosis of cervical
zygapophysial joint
pain.

Yin and Bogduk, 2008
(155)

Retrospective,
controlled diagnostic
blocks

143 patients with chronic

neck pain of various
origins of at least 3
months duration were
included. A total of 84
patients underwent
cervical medial branch

Cervical controlled,
comparative local
anesthetic medial
branch blocks with
either 4% lignocaine or
0.75% bupivacaine.

Complete pain relief
(100%)

Prevalence = 55%
Positive responses
were determined
with duration of
relief based on the
local anesthetic with
concordant response

In this evaluation a
large proportion of
patients (36%) did not
pursue investigations,
which diluted the
crude prevalence of
various conditions. A

disc-related pain with

There were no

Quality Score: blocks. 0.5mL (i.e., patients diagnosis remained
QAREL: 9/12 were required to elusive in 32%
have long-lasting of those patients
relief when 0.75% who completed
bupivacaine was investigations.
administered and
short-lasting relief
when 4% lignocaine
was administered).
Manchukonda etal, | A total of 251 consecutive | Controlled diagnostic A positive response | Prevalence = 39% This is the second
2007 (152) patients receiving medial branch blocks was considered at largest study following
controlled, comparative using 1% lidocaine or least 80% pain relief | False-positive rate the previous one
Retrospective, local anesthetic blocks 0.25% bupivacaine. with the ability to =45% (151) with inclusion
controlled diagnostic | with chronic neck pain perform previously of the heterogenous
blocks were included. Patients 0.5 mL painful movements. population and
had pain for at least There were no 251 patients with
Quality Score: 6 months, which was withdrawals. neck pain yielding a
QAREL: 9/12 nonspecific without a moderate prevalence
radicular component. of 39% with a false-
positive rate of 45%.
Manchikanti et al, The study evaluated 255 | Controlled diagnostic A positive response | Prevalence = 55% This is the largest
2004 (151) consecutive patients medial branch blocks was considered at study until 2004 with
presenting with chronic using 1% lidocaine or least 80% pain relief patients with neck
Prospective, neck pain. Patients 0.25% bupivacaine. with the ability to False-positive rate pain, yielding a 55%
controlled diagnostic | suffered with chronic perform previously | =63% prevalence rate in the
blocks neck pain without 0.5mL painful movements. cervical spine, with

a false-positive rate

Quality Score: radicular symptoms. withdrawals. of 63%.
QAREL: 9/12
E508 www.painphysicianjournal.com
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Table 6 (cont.). Studies assessing the accuracy of diagnostic facet joint nerve blocks in cervical and thoracic spine with 50% pain

relief.

Study Participants Intervention(s) Outcome Measures | Results Conclusion(s)

Study Characteristics Injectate Volume

Methodological

Quality Scoring

Manchikanti et al, 120 consecutive Controlled diagnostic A positive response | Prevalence = 67% Prevalence may have

2002 (150) patients presenting with | medial branch blocks was considered at been higher due to the
complaints of chronic using 1% lidocaine or least 80% pain relief nature of the selection

Prospective, low back pain and 0.25% bupivacaine. with the ability to False-positive rate criteria. Authors

controlled diagnostic

neck pain, in a non-

perform previously

=63%

utilized controlled,

have failed conservative

movements. There

blocks university setting, in one | 0.5 mL painful movements. comparative local
private comprehensive There were no anesthetic blocks
Quality Score: interventional pain withdrawals. yielding high false-
QAREL: 9/12 management practice positive rates.
were evaluated.
Manchikanti et al, 106 consecutive patients | Controlled diagnostic A positive response | Prevalence = 60% This is the only study
2002 (157) with chronic neck pain medial branch blocks was considered at outside the group of
of various origins were using 1% lidocaine or least 75% reduction Australians evaluating
Prospective, included. Patients must 0.25% bupivacaine. of pain with the False-positive rate the prevalence of
controlled diagnostic | have had pain for at ability to perform =40% cervical facet joint
blocks least 6 months and also 0.5mL previously painful pain in chronic neck

pain of heterogenous

spine research unit, a

0.5% bupivacaine.

a painful cervical

Quality Score: management without any were no withdrawals. origin yielding a
QAREL: 9/12 evidence of radiculitis or prevalence of 60%
disc herniation. with controlled
diagnostic blocks and
a false-positive rate
of 40%.
Speldewinde et al, 97 patients with chronic | Controlled, comparative | Complete pain relief | Prevalence = 36% The authors utilized
2001 (158) neck pain undergoing local anesthetic blocks, | (100%) was the 100% pain relief as
diagnostic cervical medial | 2% lignocaine or 0.5% criterion standard. the criterion standard
Retrospective, branch blocks from 1994 | bupivacaine. with controlled
controlled diagnostic | to 1997 were evaluated diagnostic blocks
blocks by 3 independent 0.5mL utilizing strict
rehabilitation physicians. selection criteria
Quality Score: in a heterogenous
QAREL: 9/12 population in a
private practice setting
in a retrospective
evaluation.
Barnsley et al, 1995 50 consecutive patients Medial branch blocks Patients were Prevalence = 54% The study was
(161) referred to the cervical with 2% lidocaine or classified as having performed in a highly

specialized academic

Quality Score:
QAREL: 9/12

The criteria for inclusion
were 3 months duration
of neck pain after a motor
vehicle accident and
evaluation by a consultant
specialist before referral,
and over 18 years of age.

Prospective, tertiary referral unit, in zygapophysial research unit in
controlled diagnostic | Australia were evaluated. | 0.5mL joint only if they Australia in patients
blocks The criteria for inclusion achieved definite or after whiplash injury.
were neck pain of complete relief of
Quality Score: more than 3 months pain (100%) with
QAREL: 9/12 duration following and both anesthetics and
attributed to a motor alonger duration of
vehicle accident, previous pain relief after the
assessment. use of bupivacaine.
Lord et al, 1996 (162) | 68 consecutive patients Diagnostic blocks with | 100% pain relief Prevalence = 60% The study was
referred for chronic neck | 2% lidocaine or 0.5% was the criterion performed in a highly
Randomized, double- | pain after whiplash were | bupivacaine. standard. specialized academic
blind, controlled studied in a cervical spine research unit in
diagnostic blocks research unit in Australia. | 0.5mL Australia in patients

after whiplash injury.
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Table 6 (cont.). Studies assessing the accuracy of diagnostic facet joint nerve blocks in cervical and thoracic spine with 50% pain

relief.
Study Participants Intervention(s) Outcome Measures | Results Conclusion(s)
Study Characteristics Injectate Volume
Methodological
Quality Scoring
Barnsley et al, 1993 The study evaluated 55 Medial branch 100% pain relief A well-performed
(163) consecutive patients with | blocks with either 2% study in a highly
neck pain of greater than | lignocaine or 0.5% False-positive rate research oriented
Randomized, double- | 3 months attributed toa | bupivacaine. =27% center in patients after
blind, controlled motor vehicle accident, whiplash.
diagnostic blocks with random allocation. | 0.5mL
Quality Score:
QAREL: 9/12
Manchikanti et al, 500 consecutive patients | Controlled comparative | 80% pain relief The prevalence of Facet joints are
2004 (151) with chronic, non-specific | local anesthetic blocks | with the ability to facet joint pain in clinically important
spine pain with 1% lidocaine or perform previously | patients with chronic | spinal pain generators
Prospective, 0.25% bupivacaine. painful movements. | thoracic spine pain in a significant (42%)
controlled diagnostic | 72 patients with thoracic The relief with was 42% (95% CI, proportion of patients
blocks pain were evaluated. 0.5mL bupivacaine to 30% — 53%). The with chronic spinal
last longer than false-positive rate pain, with a false-
Quality Score: lidocaine. with single blocks positive rate of 55%.
QAREL: 9/12 with lidocaine was
55% (95% CI, 39% -
78%) in the thoracic
spine.
Manchikanti et al, 46 consecutive patients Diagnostic facet 80% pain relief Prevalence = 48% Comparative local
2002 (164) with chronic midback and | joint nerve blocks with the ability to anesthetic blocks
upper back pain with lidocaine 1% or perform previously | False-positive rate showed the prevalence
Prospective, bupivacaine 0.25%. painful movements. | =58% of facet joint pain to
controlled diagnostic The relief with be 48%, with single
blocks 0.5mL bupivacaine to blocks carrying a
last longer than false-positive rate of
Quality Score: lidocaine. 58%.
QAREL: 9/12
Manchukonda et al 500 consecutive patients | Diagnostic blocks with | 80% pain relief Prevalence of facet Significant prevalence
2007 (152) with chronic facet or 1% lidocaine or 0.25% with the ability to joint pain was 34% of facet joint pain in
zygapophysial joint pain. | bupivacaine. perform previously | (95% CI, 22% - 47%) | chronic spinal pain,
Retrospective, painful movements. | in the thoracic pain. | with 34% prevalence
controlled diagnostic | 65 patients with thoracic | 0.5mL The relief with The false-positive and 42% false-positive
blocks pain were evaluated. bupivacaine to rate with a single rate.
last longer than block in the thoracic
Quality Score: lidocaine. region was 42%.
QAREL: 9/12

assessed gender/smoking-related factors (167,173), 5
studies assessed the influence of sedation and opioid
exposure (159,175,178-180), 4 studies assessed the in-
fluence of diagnostic blocks on therapeutic outcomes
(41,42,130,181), and one study assessed the accuracy of
cervical facet joint nerve blocks using different injec-
tate volumes (182).

2.4 Analysis of Evidence

An analysis of evidence included prevalence and
false-positive rates. However, factors influencing the
diagnosis were not analyzed for level of evidence. The

studies of prevalence and false-positive rates underwent
methodological quality assessment, whereas other
studies assessing the factors influencing the diagnosis
were not feasible for methodological quality assess-
ments due to significant differences in the quality, even
though some were randomized controlled trials of high
quality. The evidence was assessed separately based on
the region: lumbar, cervical, or thoracic. Table 8 shows
the data of prevalence and false-positive rate of facet
joint pain in the lumbar spine; Table 9 shows the data
of prevalence and false-positive rates of facet joint pain
by diagnostic blocks in the cervical spine; and Table 10

E510

www.painphysicianjournal.com



Diagnostic Accuracy and Utility of Facet (Zygapophysial) Joint Injections

"(09°85) sa1pmis

JI9YJ0 UT J[qRI[2IUN 3q 0} UMOYS U3 JABY BLINLID 3SAY ],
"RLINLD (GFFF) STe 19 [oAy Surssnostp Apnys o3urs e
Auo st 2191) “S[D0][q d1AYISIUE [D0] JO ddueIIodur oy
MOTs 3]} A[TYAA "SYDO[q dTIIYISAUL [820] Aq PAWIFUOD
2q ued yorym ured jurof 3ooeg jo s10301paxd se saanjedy
[esTurp UTe} 190 AJnuapt o) paydurayye Apnys sty

*(LF1) S9OUIYJIP OU PaIMOYS

OIYM [e 32 TyueyIPUeIy £q Apnis 1s93e] 3y} 0) JSeIU0d
ur dnoi3 a8e 1a8unof ayy 03 pareduwros Aropa ay ur
ured Juro( 190¢] Jo aousesd1d 1oy pamoys Apns Iy,

'sudis yons ou pey £a1) uaym Surpuodsa jou 3soty) jo

908 Seasaym ‘stsouserp aanisod e yum suonda(ur onayisaue
[ed07 03 Surpuodsax syuatyed oy Jo 976 paysmIunsip
‘sAemIe W JSe] 3Y) JO UOISNOUT YIIM Aduaquindar 4q
P3ASI[21 [[2M PUE “UOTIEJOI-UOISUIIXD £q PIUISIOM JOU
“UOTXI[J WOIJ SUTSLI UM PIUISIOM JOU ‘UOIXI[J pIemiof 4q
pauasiom Jou ‘uorsua)xaradAy 4q paussiom jou ‘SurySnoo
£q pareqraoexa jou sem jer) ured pue s1eah g9 uey) 19jeard
oFe Ajowreu ‘saqerrea £ Suowre ¢ jo aouasaxd oy, “ured yoeq
i syuared ur 309330 wondsfur pue dnois esturp usemyaq
uonoeIAUI JUEdHIUSIS B SeM 2131} JeY) PaMoys A3y,
*SUOTI3(UT dT)aYIsaUE [e20] 03 dsuodsax ay) uo paseq syuoned
ured yoeq MO[ }93[3S 0} PAZI[IIN 3q AW SONSLIS}OLILYD
[ESTUTD G JO 138 © Jeyj) Pamoys AT, S)[NST ISy} Palsd)

Aoy Apmys puosas 3y Uy BLIILD (SHFH) S[E 19 [9AY

Ppafred Loy yeym paynuapr Loy Apnis isa1y o) Suimor[og

“A[pAn0adsar

€€ PUE 997 JO SJeT dANIS0d-3s[e] IIM G9 Jo a3e oY) dA0qe
AJI9PT2 3 UT 0476 PUE 69 JO 33 2} MO[oq SIMNPE ) UT

9%0¢ Se pauTuLI)ep sem uted Jurof 195ef Jo aousesard o],

“PIEPUE)S UOLIAILID ) SE
Jorp1 uted 94G/ YIIM UOTUSE] pazItuopuer
B UT UONN[OS SPLIO[D WNIPOS JO TUI T

70 SUTEIOPT] 947 JO TWI T JO TeONTERIT
{JLM UOTIN[OS SPLIO[YD UINTPOS JO TUIT

10 JUIBIOPI] 97 T2 JO UOHAUI (M
suonafur jurof 3906 onsouSerp Surzimn
syuaed og ut syutof 3008y [nyured yim
syuaned Amuapr 0) BLIAILID 3531 Pajsa)
Ao Apmys puodas ) Uy "uoneIox
-UOISUSIXd PUE ‘UOISU)Xa1adAl Aq
Suruasiom Jo 30UISqE UOTKI[ ST} WOI}
Surster uayM pue ‘UOTXI[J premIof Aq
UOTJEQII0EXD JO DUISE JUIUINIAT
uayMm Jarpar ‘Gurydnod Aq uoneqraoexa

J0 2ouasqe 9Fe JoP[o Se YPNS SIqeLIeA
s[dnmuu jo uonesynuapt Yim syusned 16
papnpur Aot Apmys Areurunpaxd oy uy

‘pIepuels
UOLISILID 3 S8 PIZI[IIN SIUSWIAOW
yured Apsnoraaxd urroyrad o) Ayiqe
M Jotpar ured 946/ Yim patutofrad
21aM $Y0[q dnysouSerp pafjonuo)

“passasse a1am J9A0 IO 69 pade syuaned

0S pue 69 jo a3e mopaq syuarred
05 yorym ut ‘syuaned go1 ur Apmys
aoudeaaid aaneredurod pajjonuo)

“eIsayisaue Jurof J9oey Aq paAdIfar
ured yoeq mo[ dz112)08IeYd 0} 21mo1d
[eoturp Y jo Ayedes pue ured ypeq

mof 105 ured juro( 390e] 10§ osuodsax
pooS e jo s103o1pa1d Aynuapr o3 ured
ypeq MO 10 SO[q Jutof Joey AIuspr
0} S[ELI} PI[[OIJUOD PIZIOPUEY

Tequny

(S¥'F¥) 8661 “TE6T Te 19 [9AY

JUSUWISSISSY [ed1UI[D) JO dUanjuy

Ap1apre oy ut ured Yorq MO OTUOID
ur s)urof JooeJ Jo 2[0I Y} JO JUIWSSISSY

Tequiny

(9£1) 100T Te 32 BUBIPUE

TING PASEI0UT (JIM Sa[ewrdy Ut juafeadrd

s10ur sem ured JUTO( J90] I9AIMOE ‘SI030Ef 359y} Suoure
drysuoneer yueoyrudis e SunsadSns sGurpury yim

ured Yoeq MO JTUOIYD JO IDINOS Y} YIIM PIJID0SSE
Apueoyyrusis are s10)0ej [[e sMoys ured yoeq MO[ STUOIYD
JO 90IN0S 3Y) UL Xopul ssewl Apoq pue Jopuas oFe
u22M)2q sdIysuoTe[a1 9y} JO SISA[BU. SJBLIBAT[NUI SIY ],

*(%LS - %9%) A1oN1 3sowr sem ured jutof 3o0e] sreak

G9 a19M oYM sjuaned S[etdy 10] ‘SeaTayM (%FS - %0€) a3e
Jo s1eak 5 Apyewrxoxdde aram oym syuored opewr 1oy ured
30BQ MOJ JTUOIYD JO 251N0S A[2¥1] Jsow 3y sem ured jurtof
1908 “ured Yoeq MOJ JTUOIY JO 9DINOS 3} YIIM PIJRID0SsE
Apueoyruis yoeas a1om Xapur ssewr poq pue Topuad o8y

*pIepue)S UOLIDILID Y} JO %G/
JO JoI[oI JUBPIOOUOD YIIM Sutedeardng
%S0 pure ouresopI] 9% M S30[q
snsouSerp [enp Yim Uoren[eAd
aAT)oadsona1 e ur pajenyeas aram ured
Speq MO STU0IYD M sjudred €61

ured yoeq MOJ STUOIYD JO 301NOS

pue xaput ssewr poq pue Topuag e
U2aM32q SAIYSUONR[OI JO JUSWISSISSY
Tequmg

(£91) T10T Te 30 BWEd2q

‘ured juro( jooey surds

JTequunj pue [e51A190 yjoq ‘sjuaned jo uonzodoid sSre
& ur urssasse Suryos sonoeid ajearrd e ur uonendod
SNOua5019331] & UT SY00[q JNAYISaUE [e20] dAneIedUod
pafonuod ym Apnys douaresdrd pajefar-ade 1s1yy oy ],

RILELLILL(Vg)

*04GF JO 11 2AI)IS0d-IsTe] [[e12A0 TIM (%0€) STeak (09 03 TS
paSe syuored ut 3samo] pue (9F9) sTeak (£ 03 19 pade sjuened ur
159y31y 219m sajex 2AnIsod-ase] 94/ JO 2oua[ead1d [[eIoA0 M

A dnoiny ur sayex soySiy yim pue sdnoid 1atjo 0y pareduwod
a1aMm [T dnoio) pue [T dnoiry uaym pajou saoULIPIP JUEdTUSIS

M (AT dnoaoy ur) 9454 03 (1] dnoin ur) 9481 woiy paguer

ured Teurds Tequmy Ut JUSTIGAJOAUT JUTO( 1950 JO douseAdId oy ],

*04G¥ JO oye1 aanIsod-as[ey [[eroA0 ue yim (A dnoin)

%85 01 (111 dnoxD) %6¢ woiy pasuex sYO0[q Jutof 193¢y
[e214190 10] sajex aanIsod-as[e] ‘9%6¢ Jo dus[ead [[e1aa0
M [ dnoxd ur (%) 1s9yS1y pue [A dnoid ur (9%¢¢) 1samof
a1} sem ured paje[a1-jurof 190€] [eI1AID JO ddudeAdId oY,

sjnsay

"a3e Jo sxeak ()£ wey) 10yea13 [A

dnoxg pue ‘s1eak (£-19 pade A dnoin
‘s1eh 09-TS paSe AJ dnoin) ‘s1eak g
-1% paSe I11 dnoio) ‘sxeaf op-1¢ pade
11 dnoin ‘sxeaf (¢ - 1 pade | dnoin
m a3e uodn paseq sdnoid 9 ojur
pap1aIp a1om syuanjed $§ Jo €10} v

BLIDJLID) JUIWISSISSY pue SPOYIdN

JUSWISSISSE 2A1}dds0xar
© ur pajen[eas sem ured yoau pue
[oeq MO[ STUOIYD UT JUSWIAJOAUT

jurof 390ej Jo aouaresdrd pajer-ady

[STATD pUe Tequuny

(1£1) 800T ‘e 10 HUBIYPURIA

a3y Jo asuanpuy

Apmsg

*su015a.1 2190.10Y1 puv “Ipa1a.tad unqung ur uind qurof 1920f fo sav.a sarnsod-asynf pun adsuapaaid Surouanifur siovf fo yuawssassy 7 Aqe],

E511

www.painphysicianjournal.com



: July/August 2015; 18:E497-E533

Pain Physician

‘ured juro( 3900y TequUN] JO J0JedTPUT St SUTPIS
woj Surstr uaym ured Jo 25UISQR PAYNUIPT SIOYINE AT,

1, ‘ured juro( Jooey requuny 10y J0jedIpur Ue se Juryrs woiy
Surstx uaym ured Jo aoudsqe Jey) paynUAPI s1oyIne oy T, "ured
jurof serroroes 10j 53s3) uonesoaoxd ured aanisod a1our 10 ¢
pue ured o1ua500SIp 10J UOTIBZI[ENIUD AJTJUSPT 0] A[qe 2IIM
Aot ydnotp uaas ‘uted jutol 190€] TRQUUN JOJ SOTISTIA}ORIRYD
Teaturp yim drysuonepar yueoyrusis e AJnuapt o) pafrey Loy,

“pIEpUE]S UOLISILID JT[} SE JoTjoT
ured 9508 (M pauIojrod sem yoo[q
snsouderp a[3urs y -Js13o[orper oy

Aq payeotpur pawaap J1 1o ueisAyd
Surrraja1 oy £q pajsanbai se suonoa(ur
juro( JeI[I0Ioes IO ‘Suonda(ur Jurof 3906y
requuny KydexSoostp requmy Surpnpur
sanpado1d uors(ur pue jsideray)
[eatsAyd e £q uonjeururexa resrurd
ym sonpoead £3ojorper ajearad e ur
ured o1apdoquuny 1o TequUN| STUOIYD
M syuared O parpmgs sIoyine Ay,

*SJUTO[ SRI[IOIDES PUE SISIP

s Suore ‘syurof jooey onewroyduds
(JIM P2JIDOSSE dTE Jet[) UOTJBUTIUEXD
[eorurp e Jo sjuauodwod Jueoyrudis
Amuaprt 03 paydurs)ye s1oyne oY) ‘sayelg
payun ay ur sonsouJerp [eurds ur
Surzireroads 2onoerd £3ofotper ajeartd e
1e paurtoyrad Apnys AJIpi[ea JULLIMOUOD
PaIeRI-UOLIALI DAT)dadsoxd e uf

Tequny

(9%) €002 Te 32 Sunox.

‘ured juro( 390€] puUe JUSTISSIsse JISo[orper
U92MJ2q UOTIB[21IIOD JO MOB] SMOYS A[13[> Apn)s STy,

‘ured juro( 3906} TRqUUIN] JO STSOUSRIp AU UT
aoe[d ou sey AydesSowo) panduros ety papnpuod sroyine
oy, "sSurpuy oryderdowo) paynduwoos pue sypojq onsouderp
aAn1s0d Y} U29M)3q UOTIB[D1I0D OU SEM I ], ‘SJUIUISSISSE

¢ [[e 10 521005 Jurof 30} SuIsn JUsWAIZe JOAIISOIAIUT
100d sem 219U} PaMOYs Apns SIY) JO SINSIT Y],

's)SIS0[OIpEI paysew

juspuadapur apdnnur £q pazoos

219Mm safew [[e Jo syurof 190ef Y],
“Ayderdouroy pandwos JuemIopun
osre syuaned ay T, *suonoa(ur
JTe[noneenur 1o suondafur oqaoerd
M sjuaned /G PajenyeAd sioyne Ay,

“Aydex3ouroy
pamdwod o usss safueyd YHm
$9)e[21100 JurOf Jooey Tequun| Ay}

wro1y Suneurduio ured Jo souasqe 10
2ouasaxd Yy 1YY M ssasse 0) Apnys
onATeue [eUOI}09s-s5010 2A130adso1d

Tequn

(95) S66T ‘T8 19 I9ZIBMYDS

‘(09) e

19 39[se] >n_ >©Em ay) ur ﬁB:mmuE SINSII TR[IWUIS YIIM
BLIOID (GHFF) S[E 19 [9AY YIIM UOLB[ILIOD JO YOr[ pue
anfea orsouSerp paqoIuOd JO aN[eA ) SMOYS APMIs SIY T,

“Ayure 190 yym uted jutof 390ef Jo sisouderp

3y Supjewr ur aoUB)SISSE 10 DUBIYIUSIS OU JO 2T SAIN)LdJ
[eo1o[orpex pue ‘sarnjesj [edrur KI0)SIY Ay} Jey) PIpNPUOd
sI0YINe Y], ‘$0[q dnsouderp pajjonuod £q sisouderp
2AnIs0d pue BLILID () S[B 19 [9AdY U99M]Iq UOTJR[ILI0D
Jo yoe[ pamoys Apns sty ‘syuanjed Qg Jo JuSSSIsse Uy

‘ured jo Josuo dnewmen

PUE ‘UOT)LJOI-UOISUDIXd £q UOTIBQID0EXD
ured jo aouasqe pue ‘uorsuAxa1adAY 4q
uoneqIa0exa Ured JO DUISQE ‘UOTKI[JP
4q uoneqiaoexa ured Jo OUISqE ‘UOTXS[J
premioy £q uoneqraoexa ured jo
2ouasqe ‘Surydnoo £q uoneqraoexs ured
Jo aouasqe ‘uonisod surdns ut pasator
Tom ured 98e Yim eI (SH5T) S

19 [2AY YIIM SYDO[q Y} JO NS 3}
paredwod Loy, -sureseardnq 95z°0

10 UTEDOPI] %1 YIM SYDO[q 1IIYISIUE
[edop aaneredurod pafjonuod Surzimn
ured ypeq Mo[ dTUOIYD YIM sjuaTed

007 pajenea sioyjne 3y Apnys sty Uy

"syutof 190e] WoIy
ured az119)owIeYd 01 21MdId [EdTUI JO
Ayiqe a1 Jo uonenyead aandadsord v

SIDBIOY) PUE [BIIAIID Tequin’g

(8S) 000T “ & 30 NUBIYOURI

*SOT}Y)SIUE [I0]
ayeredas 7 10 ogaoe[d 1ore Surzmn syoo[q onsouderp

‘syuro( 300ey woiy ured Yoeq MO JO 92IN0S

a1 asouSerp 03 3[qe 3q [[IM SYO0[q dnsouSerp pI[[O1U0d
[enp 10 pajjonuod-0qaefd A[uo Jeyy papnpuod osye A3y,
'syurof 3ooey requuny [nyured jo orjsouSerp paIapIsuod oq
JOUUR BLIDILID 953} JBY) PIPN[OUOD OS[e s1oyine ay [, ‘ured
juro( 1950 JO SUTUIIDS 10J ITAIP [EDTUT[D B SE J[qRIINS ST
BLIND (SFF) ST 19 24y Surzinn £3a)exs 1oypau jery)
PapNUOD SIOYINE Y, *$Y20][q JuTof 190ey 1a)3e ured ur
UOT)ONPaT 0} UOTIB[2I B UT 0UedYTUSIS [eonsye)s paypeordde
uorxafy woxj Surstr ured jo uoneqIadEXs OU puk JUIZoAUS

‘parenyeas a1om sjuonjed ured

3oBq MO dTUOIYD TGT *(SHFP) [83 2
[2A3Y £q PaqLIdS3p BIILID [ETUT]D AU}
UO Paseq Pajo3[as I9M SJUNe SIATIU
juro( 390eJ 313 J0 Juro( 39318 ST} OJUT
19112 ‘QuredeArdnq 94G/°() IO SUTEIOPI]
04 JoyIIo SUIZINN pIepue)s UOLIALID

‘udisap Ayprea

P31e[21 PIBPUE]S 90USIJA1 JUILINOUOD
‘papur|q ‘Anoadsoid e ur )sa) Surusaids
© SB [9POW (GHFF) STe 19 [9AY 189)

0] $)20][q SAISU JUIO( 1908 Jequin']

[enp jo anfea 3y paziseyduus ose Apnjs STy I23Ing pue y3nod yym ured ou ‘SUI)I g Jet) paMoys s1oyine oy, [ oy se ured ur UONONPaI JIOUI IO %G/, Tequing

*s10301paid SUIAuapt JusIfes G Jo BLINLD (SHF) Aypynads ySiy pue AAnISuss Mo[ YIM (SHF) [8 19 [2AY © UM SYO[q d1SOuSeIp pa[[0I3uod
s[e 32 [2A9Y 4q stsaypodAy oy pasoxdstp Apmys sty JO 2501[) 0 JSEIJUOD YIB)S UL 2T9M APN)S STY) JO SINST Y], pazimn s1oyne 3y Kpms iy ug (09) 00T Te 32 NoseT
SJURUIUIOD) s)nsay BLIDILID) JUSUISSISSY PUe SPOYIAIA Apmg

*su013a1 21901011 pup “|pa1a.tad anquing ur uind quiol 12o0f fo san.a aarnsod-aspf pun asuappaaid Surouanyfur si019vf fo yuawssassy *("Juod) £ Aqe],

www.painphysicianjournal.com

E512



Diagnostic Accuracy and Utility of Facet (Zygapophysial) Joint Injections

‘syuanjed asaqo-uou pue syuarjed 952qo UT Te[TwIS
st uted pajerpaur Jurof 390€J JO SOUIPIOUT 3} TIAIMOY
ssyuanyed 2s2qo UT 20ULIMND0 UOUIOD € ST ured jurof

3908 Jeyy} Surpnpuod sarpnjs snotadid sjdnmuu jo symsax
) 0} JTefrwurs st sjuarjed 259qo-UOU UT %F§ pue sjusred
3530 UT 94¢¢ JO )X 2A1Is0d-asTe & yIm JySTom [ewrIou

Jo syuanjed ur 949¢ pue syuaryed 9saqo Ut 90 Jo uted
jutof 1908 TequUN] Jo dudesd1d ay) pamoys Apnis STy,

*(3oopoyjows ajerrdorddeur
)M UOTIEN[eAd pame[j pautofrad A[rood st styJ,

‘syuanjed 2saqo 10 [T dnoin) ur 9¢¢ pue syusned
9saqo-uot | dnoin) ur 9§ J0 ‘ordures [e30) 9} Ut 9%6¢ Jo
aye1 2AnyIsod-asTey e pamoys os[e Apmys Y], 'sdnoid z oy

Suoure saduaragIp Jueoyrudis ou yum ‘dnoas jusned asaqo
3y} 10 ‘[T dnoIn) Ut 940F 0] ISLIUOD UT ‘%9¢ Sem sjuared
3saqo-uou o [ dnoxoy ur ured yoeq moy sruoxyd ut ured
jurof 190€] Jo )ex 2dU[eAdId 2] Jer) PIMOYS S)NSAI AT,

*dno18 y3ry ot ur 9401 snszoa ured

ur JuawaAoxduur 940¢ Isea] e pey dnoid mof Jo 96§ “ured Jo
%8°G- Jo Suruasiom ueawr e pajrodar dnoxd A3ofoyyedoyossd
ySiy a3 afrym yyuow duo Je uted ur Juswrasoidur

9%¢g ueaur e paytodar dnox§ A3ojorredorpAsd mof oy,

‘eare
snewo)dwiAs ay) Ut 946/ 158 Je JO
Jorpa1 se paungap sem asuodsar ajruyap
v "1ede s)Pam ¢ 1583 1 ‘9%ST°0
sureoeardnq £q pamorjoy Arenrur 941
sureoopry Sutsn s)po[q dnsouderp
M PaJeSnSaAUT a1oM SJUTOf 1o0e]
*252q0 sem ] dnoin) pue jydrom
[euwrzou sem [ dnoio) ‘sdnoi3 z ojur
PAPIAIp 21oMm sjuaTyeq uted Yoeq MoT
m syuaned 0Q1 pajen[eas sioyiny

“[oas1 19d wonoafur TUX 67T 03 T JO

JuIM[oA €30} & im dureseardng %570

pue 3ur (¢ 0) 0z duojostupaidAyjour
)M SYD0[q dAIaU Jutof 1900 SurzIn
paurtoyiad a1om sypojq onsouderq
*dnoi1 £3ojoyyedoypLsd ySiy 10
‘dnoid £3ojoyredoyp4sd ayeropowr
«dnoid £3ojoyyedoyoLsd moy

OJUT PAJISSE 21aM ApNIs 11010
aanadsoxd e ur ured [ed14195 J0 Yoeq
MO [eTXe dTUOIYD 10 sjuanjed 9g

‘ured yoeq MO STUOIYD
ur 411590 JO 9]01 Y} JO JUIWISSISSY

Tequn]

(ZL1) T00T ‘T8 32 BUBIYOUB

xapu] ssejy Apog Jo aduanyyuy

ured YoaU 1O Yoeq MOJ [eIXE

SIUOIYD J0§ UOHI(UT PIOIISOOTII0D
[IIM SYO0[q YDURIQ [EIPIUL JO JUIO)NO
a1} 3o1pa1d 03 £ASojoedotpAsd

JO 9DUIN[JUI JO UOTIEN[BAT

[ES1AI2D pue TequIng

(991) 6007 Te 30 UeseA\

‘sasouSerp apdnnuw Jo uoneuIqUIOd © 10 ‘SasouSerp
spdnmur Jo sisouderp reorSojoyd4sd oy uo paseq suordax
JTequin| pue dIDBIOY) UT PIAISSQO SIOUIIIP Jueoyrudis
OU (3IM UOI33 [BTATID ) UL JI9M PIAIISQO SIDUIIJIP
Auo oy A[3urstrding “s1opIostp [esrdooyossd

srdnmuu 1o 33urs e 19310 YIIM pazans sjudned Jo
uonIodoid yueoyruSis v ‘Surpes sonoeid ajearrd e ur
S$YD0[q d1I2YISAUE [EI0] 2ATeIRdUIOD PI[[ONUOD TJIM
sjuarjed jo uoniodoxd aSrey e papnpour Apn3s oy,

‘[ngosn a1e synsax oy} ‘sasodind

snsouSerp 10 Jorpax ured 19ySy 0 9466 Surzimn asoyy
10J I9AIMOY] *SYP0[q dnsouSerp 1a)je uononpai ured
956 spuewap J1 se A[pesrurp a[qesriddeur are synsar oy,

“POJOU 2T9M SIOUIIDJFIP JULDTTUSIS OU

‘SUOI3aI OIDBIOY) puE Jequin| Ay U] ‘uorssardop Jofeur yrm
sjuarjed Ut UoI3ax [ed1ATRD oY) UT JoYSIY a1oM sajer aATIsod
-asTey pue aouafesdid ured jurof 1900y [euor3ay ‘sisouserp
aanjeSau e ym syuanjed UI 946¢ 03 9% ¢ 03 paredurod
“IPIOSIP UOTIZIJEUIOS PUE I9PIOSIP AJIXUR PIzI[eIouad
‘uorssaxdap Jofeur jo sisougerp aanisod e yim syuened

ur 94¢¥ 03 %8¢ woiy paSuer 31 searoym A3ooyredoypLsd
noym syuanyed ur 940% 03 967 woy paguer ured

[eurds oruoxyp ur ured juto( 3o0e] Jo souayesd1d oy,

“yooiq jurof fersfydodeSAz Surusaios 1933 uoneqe ured jno
a[n A[9A103J9 safn 10301paid [estutp § pue ‘uoustousyd
UONRZI[BIJUSD 3} IS} UOTEIOI UOISUIIXS dA1ESU © Jey)
papnpuod Loy, Aiqeqoid 3533 3sod ur Juswrasoxduuy
P03~ ® paonpoxd {ydIYMm /6 JO 01 POOYT[AYI] B PeY J[NI
uonoIpaId [esrurp suo pue AJANISUSS 9001 YIM UOHOINPaX
ured 9466 © 1n0 Surnu 105 sapn 10301paid [edTUI My

G pamoys A3y, *s)o0[q 2356 uononpar ured 9466 YIM
Pa1e1D0SsE aIoM SSUTPUTJ [BITUI / 1B} PAMOYS OS[e AT,
*0606 Uey) s3] Jo uononpax ured 9506 YIm ured jurof 3ooey
30 510301pa1d [NJasn aToM UDTYM SI[QELIEA OU dT9M I} 1B}
PaMOUS OS[e A3 T, "PIBPUEIS 94G6 ) J& papuodsar 948°01
Ppue s20[q 2AI3U Jurof J950§ SUru2a1s 03 papuodsar 96 Hg
‘prepue)s uononpax ured 946/ Y} & JBY) PIMOYS SI NS Y[,

“ISPIOSIP UOIJBZIJEUIOS PUE I3PIOSIP
Kyorxue pazireraudl ‘uorssardop 1ofeur
im syuaned jo pasisuod sdnoxd
Arewrtig -ayoxd esrSooypAsd st uo
Paseq pajedof[e a1oMm sjudnied Apnis
3 UT papN[OUT AI2M $HO0[q ST)YISUE
[90] 2AnjeIRdWIOD PI[[ONUOD
SuroS1opun syuaned g¢y Jo 12103 v

*SYD0[q AAIIU JUTOf a0k TRqUUN]
SuIu2218 210J0q UOTBUIWEXS [EDTUID
® pue ‘saxreuuonsanb ‘surmerp ured
Surpnpourt $10)o8J SNOLIEA PI)R[21I0D
SIOU)NE S ], ‘PIEPUL)S UOLIILID

a1 se uorjonpar ured 210w 10 %G6
0} %G/ UM 960 suredeardng 1o
9% SUIED0PI] JaYId SUIZIIN SHP0[q
snsouSerp pa[[oIIU0d YIIM PIssasse
a1am syuanyed ured speq Mo SruoIYd
16T ‘stsAfeue dnoaSqns sy ug

ured ooeION) pUE

S[oBQ MO 23U dTuoIYyd Jo ured feurds
Ul JUSUIDA[OAUT Jutof 190eg Jo sisouSerp
a1 Uo sa[qerreA [esrdojoyossd

JO 9DUIN[FUT JO JUSISSISSY

Tequn| pue OeIOY) TedIAId])

(S9T) 800T ‘T8 32 HUBIYIURIA

s10)oe] [ed13o[oydAsd Jo duanpyuy

*sauwI003N0 o0[q jurof fersydode3Az
10§ Surua10s Jo s10)01paid se
s[qenyea Ajrenusjod sa[qerrea jo
30UDPIAS Y935 0] SIsA[eue A1epu0das
e M Apys papuryq aanoadsord v

JTequun

(65) 900  [& 32 N3[seT

sjudwIwo))

smsay

BLIDJLID) JUIUISSISSY pue SPOYIoA

Apmgs

*su013a.1 2190.10y1 puv ‘|pa1a.tad unquing ur uind quiol 122nf fo san.a aarnsod-aspf pun adsuapaaid Furouanifui si019vf o yuawssassp ("Ju0d) / Aqe]

E513

www.painphysicianjournal.com



: July/August 2015; 18:E497-E533

Pain Physician

“Bumes [eonoeid e ur sy20[q dNaY)suE [e20] dATjeredUI0d
“pa[OTUOD PAZI[IIN JT ‘UOTENTeAS 2AT)23dS01391 © ST ST}
ySnoyy uaay "uonuaAINuI [ed131s Juimoroy aousreadrd
ur saouaIJyIp oY) Sunenyeas Apmys AJuo oy S sIy,

%05 = 21e1 aAnIsod-as[e;]
09€ = 9OUIBAIIJ
:£1381ms)soq

%¢H = 9yex aansod-asye]
066€ = DUIeAII]
:A1081ms oYM

JUSWISFEUBU SATJEAISSUOD JO IN[IE]
JI2)Je UOTJeIN SYJUOUI ¢ Jsed] Je Jo ured
oau jud)siszod oruoryd yym A1e81ns
noyim syuaned 9qg pue £123ms jsod
sjuaned Gf 91oM 13U T, ‘PAILN[BAI dToM
SD0[q 2AI1aU Jurof J90e] dnysouerp
Surambar ured yoou juaysisiod

M sjuaned 9ATINOISUOD 16T

SwoIpuAs £1031nS [BI1AISD
3sod ur uonyen[es aA10adsonay

[ed1ATDD)

(LT) 800T ‘T8 32 BUBIYOURIA

‘suonuaAIaul [ed1dins 19ye syusned
ur ured juro( 1208) Jo 2oUdeAdId JOMO] B SEM AT,

*dnoi8 resrdims-jsod 03 pareduwroo dnoxd

[eo13ms-uou oy ut JoySIY JeYMIWOs sem doudead1d o)
ySnoy uass syueryed [eorSms-jsod se [fom se [esrdms-uou ur
j0q quareaaid st ured yoeq mof oruoryd ut 43ojojewoydwihs
pajerpaw jurof J90.f JeY) SMOYS APNJS ST} ‘UOISN[OUOD U]
*dnoid reor8ms-jsod a1 ur 9 pue dnoid [eordms-uou

3} UI %9¢ JO a3e1 dATyIsod-as[ej & pamoys os[e Apnjs STy,
"sureseardng pue sure>opiy SurzImn s)o0[q dIYISIUE [e20]
parfonuod aaneredwod £q pauturialap sjusnjed [eordms-jsod
ur 94z¢ 03 paredwiod 9§ sem sjuarjed [esrdms-uou ur ured
pajerpaur jurof 120e) Jo 2oud[esd1d a1 Jer]) paMOYs SNSY

£103ms snoraaid Jo L1081

pm spuaned (g jo Sunsisuod 11 dnoad
pue £1981ms snoraaxd jo £10)sTY INOTIIM
syuanjed g Jo Sunstsuod [ dnoid yym
pausisse Ajuropuer a1om dnoid ypea

ur syuered 0g m syuaned QT “dnoid
[eo18ms-uou aaneredwod e ym sjusned
Awoyauruue] requunpsod ur ured ypeq
morjudstsiad ur ured jurof 300ef Jo
2ouaresard ayy suruLIep 0y pauriojrad
Sem UoTjen[eAd aajeredwod pafonuod
‘pazruropurel 9andadsoid sty T,

swoxpu4s £198ms-jsod ur ured
Juro( 320%J JO [OI AY) JO JUIWISSISSY

Tequny

(0LT) T00T ‘T8 32 BUBIYOUB

Trews
Apuuaxa sem az1s o[dures 3y T2AIMOY AUI0}22STP
[eo13ms yym syuaned ur 9oudeAdId T9oMO] MOTS SIS

“Awr03o20s1p [ea18ms yym syuaned ur aanisod

sjuaned 7 A[U0 219M 2131} TOASMOF] "UOTIUSAINUT [eII3INS
noym syusned ur syusnied ay) JO 99°7E SeM I SeaTIYM
sjuanjed ay) Jo 947" Ul uted Jurof 395€) PamoOYs Apn3s oY,

‘pajenyeas a1om sjuarjed §GT Jo [€10)
"PIBPUE]S UOLIANLID ) JO 9G/ JO JAT[2I
JUBPIOOUOD [JIM duTedeAldng 9460 pue
SUTEIOPI] %1 YIM SYD0[q dnsouderp
[enp Juamispun sjuaned g6 T

“Aw103020s1p [e2131MS

Jo 10381y 9y} U0 paseq ured yoeq mo]
JTUOIYD JO 3DINOS YY) JO UOTEN[BAT
Tequing

(691) ZT0Z T8 32 BU[edaq

*(65) s110dar 19130 0) Te[rUIs ST STY ],

'syuanyed oy Jo 9871 Aprewrxordde ur Justuaajoaur jutof
3208j 0} A1epU0das ured yoeq mof Juaysisiad aaey uorsNy
Tequuny 19)Je UdAd sjudnjed Jet)) pamoys SINSaI Y,

0681 Aprewrxordde
Jo ured jurof 3900y Jo aousesdrd e yum uted [ersAydodedLz
M paynuaprt 219Mm sjudnjed G ‘sased UoIsny g7 1)y

“pourtoysad a1om $PO[q

onsouSeIp pa[[oIUOY) "PISSISSE AIIM
sampadoxd onsouSerp Jurodropun
syuanjed ured yoeq mof (4T woly
PALIIUIPI SasED UOISN T JO [830)

uoIsny Tequun|
suodropun Suraey syuoned ur ured yoeq
Mo d1uoI Jo £307019 Jo uorenesg
Iequing

(891) T10T ‘Te 32 ewedaq

"Y20[q 2[SUIS © YIIM 9%6F JO 1ex 2AnIs0d-asyey
B [IIM 99T JO SUONULAIUT [ed131ns 1o)e sjusned ur
ured jurof 390ey rRqUUN] JO ddUS[EAdId PaMOYS ApNIs ST,

‘ured juto( 390€] Jo aouseAd1d 1oySYy B oAy
Kewr wotrom 9saqo ey sreadde 1 Apmgs sty wo paseq

"966F SeM aUTed0PI] YIIM J00[q S[SuTs & yim

a1e1 2ANIS0d-3sey YT, *(%ET - %6 TeAIIUI SIUIPYUOD 9%G6)
49T SeM (S)UONUAAIANUI [ed13INS SNOLIEA J)Je ured JUa1INDAT
ym syuarjed ur ured jurof 390ey Tequuny o adusTeadld Y,

‘065 - %9F A[o1[ 3sowr sem ured Jurof 190e] ‘plo sTEAA G9 TOM

oym syuanjed uswom I0j ‘searoym TING JO mmmzuuwwm: (%¥s
- 9%0¢) 23e Jo sxeaf G A[jewurxoxdde axom oym usur 10y ured
[oBq MO JTUOIT JO 251M0s A Jsot 3y sem ured jurof
3908 "syuanjed aeursy ur ured juro( 390e) Jo duaeAdxd oy ut
SOSBOIOUT JUBOITUSIS YIIM PIJRIDOSSE SEM XPUT St Apog

'SYO0[q d1I3YyIsaue

[e20] 2anRIRdWOD paT[OIIU0d YIIM
PITeN[eAS 3I9M (S)UOTIUIAISIUL
[ea131ns Tequuny 1235e ‘ured yoeq
MO Oy102dSUOU OTUOIYD [IIM
sjuarjed aATINDASUOD /1T JO [€10)

"PIBPUE)S UOLINLID ) JO %G/

JO JOT[oI JUBPIOOU0D YIIM duTedeAldng
%S0 pue SUIEIOPI] %[ YIM $320[q
snsouSerp [enp yIIm Uonen[eAd
9A1102ds01121 B UT Pajen(eAd a1om ured
oeq MO dTIoIyd YIM syuaned €61

swoIpu4s £1981ms requuny
3sod ur ured juro( 1958 JO JUSWISSISSY

Tequun

(€ST) £00T ‘Te 32 BUBYIYPURIA

£1381ng Jo dUINUT

ured yoeq MO[ STUOIYD JO 35INOS

pue xopur ssewr Apoq pue Jopuas ofe
U22M19q SAIYSUOTI[I1 JO JUSWISSISSY
Tequun

(£91) T10T [e 32 BWed2q

RILELLIL(Vg)

smsay

BLIDJLID) JUIUISSISSY pue SPOYIaJA

Apmgs

*su013a1 21901011 pup “|pa1a.tad anquing ur uind quiol 12o0f fo sain.a aarnsod-aspf pun asuappaaid Surouanyfur si019vf fo yuawssassy *("Juod) £ Aqe],

www.painphysicianjournal.com

E514



Diagnostic Accuracy and Utility of Facet (Zygapophysial) Joint Injections

‘Jorjox ured pajrodar

uo13a1 (8214190 31} UT sjuanjed 3} JO 96T ‘pIepuels
UOLIILI 21 sk Jorja1 uted 940G YIAN “PIEPUE)S UOLIDILID
) S& 9408 YIIM PIZI[IN ST [AULJUS] 1O WR[OZBPIW
I9IOYM AJIPITeA OT)SOUSEIP S} UT PJOU 9DUIFIP
jueoyrudis ou ym ured juro( Jooey requiny pue

[9TAISD )Oq Pajen(eAd 1 Jeyy) ur anbrun st Apnys STy,

dnoi3 [Auejudy oy ut 9561 pue ‘dnoid urejozeprur Y ut %G|
«dno18 oqaoerd oy ur 946 UT PIATISQO SeM JIT[RI 960G UeY)
I10)ea15) *dnoid [Auejuay o) ut 9401 pue ‘dnoid wejozeprw
ay) ut 901 ‘dnoxd oqaoerd oy ur syuanjed ay) Jo 946 ur
P3AIISqO SEM JOT[DI 9408 UBY} ISJBIIL) “PIJePas 10 PIXe[ar
a1om sdnoid [Auejuay pue urejozeprwr o) ut syuaned oy Jo
%001 pue dnox3 oqaserd oy ur syuanjed a1 Jo 9406 [[EIPAQ

‘ured Juto( 197eJ [E1ATSD pUE JeqUIN]
Jo uoneuIquiod & Sutiayyns syusned ut
SD0[q 2AIaU Jurof J90%] JO AJIpI[eA UO
[BLI) PA[[O1UOD ‘PIZIWOPUEI SIY) UI
parenteas a1am syuanied 09¢ Jo [e101 v

[onuod On_mumﬁ ‘purq-9[qnop ‘pazruopuey
‘ured Juro( 1058] YIIM

syuanyed ur sprordo pue saAnepas jo
uopensturpe aaneradorrad jo syoappe
0q@adou pue 0qaoe[d Jo JUISSISSY

[e21A133 pue requin’y

(6£1) 900 ‘Te 12 HUBTOUR

“PIepue)s UOLISJLID € S& Pasn
ST JoT[oI 906 JT ATreoryroads 0yoey Surpunojuod e aq Aewr
[AUeJUDJ 10 UIR[OZEPIWI [[JIM UOTEPS JO UOTRN)SIUTLIPE
Y], "SUON3(Ur SNOUSALIIUT [AURUS] JO “UIB[OZEPIU
UoTIN[OS SPLIO[YD WNIPOS IAYIIS YHIM dsuodsar oqaoerd
(LM SOUIJIP JUBDYIUSIS OU SeM 1Y) [[EISAQ

“Bunjouus
UO PIseq SIOUSITP OU SI9M IS T, "USW UT $S3] 3q 0}
ured juro( 190e Jo 2>uaesd1d 21y} pamoys Apmys Ay,

‘[Auejuay Surareoar syuanjed 3y Jo %€ T
pue ‘dnox3 wejozeprw ur syuanyed 9y Jo 96 ‘dnoid sprIo[yd
wnrpos ur syuanjed 31 JO 9/ UT P2JoU Sem 1238213 10 940G JO

Jor701 uTed TaAaMOH] “[Auejudy SutAradar syuaned oy Jo 9/
pue ‘dnoi3 wejozeprw ut syusnyed 3t Jo 96 ‘dnoid apro[yd
wnipos ur syuarjed 3Y) JO 97 UL PAJOU SeM 908 JO JAI[21 Uleq

"069% 0) 9487 WO PILILA $3Je1 dAn)Isod-as[e] LInfur Jnoyyim
jasuo TenpeId ym syusned yim o§§ 03 pareduwrods ured jurof
1908] Jo aouaTeAdid Jo 987 payiodar Amfur feuonyednaoo
IIM SJURNe "SI OUIS AABST] UT 9T JO SISNOWSUOU 0}
paredwod 9,¢F Jo aoudeAdId pey SIONOWS “USUIOM JO %¢F
0} paredurod uaw jo 98¢ ur Juasaxd sem ured jurof 390e]

‘[Auejudy 10

“UIB[OZEPIUI ‘UONN]OS SPLIO[YD WNIPOS
M A[SNOUSARIIUT Pa)oafUr o1om
$0[q dnaYIsaue [e20] aAneredurod
pafonuod Summoroy ured jurof 320e5 jo
stsouSerp pauryuod yym sjuaned g1

ured juro( 3000y Tequuny jo AJIpITeA
snsouerp ay) ur 1030ej SurpuNoju0d €
SB UOTIEPIS JO 199153 Y[} JO JUISSISSY
Tequuny

(841) $00T ‘T8 32 BUBIYOUBIA

amsodxg prordQ pue Uorepas Jo aduanuy

“pIepue)S UOLISILID
3y} e paziin syudwaAow [nyured
Asnoaaxd urroyrad 0y Lypiqe oy
s Jarpar ured 946/ yym paurograd
$0[q dNSouTeIp pa[[0IU0d

M pajeneas a1om syudned 0zg

ured jurof 190¢] Jo aous[eAId

uo Sunyouws pue Kinfur euonednddo
Iopuad Jo DUIN[UT Y} JO UOHBN[BAT
Tequuny

(€£T) T00T T 30 BUBIYIURIA

‘ured juro(
390¢] Jo 2oudeadid 1aySiy aaey Lew xapur ssewr Apoq
JoySIy yym uswom Jey) sreadde 31 Apmys sIyy uo paseq

"X9PUI SSBW APOq PISEIOUT YJLM SIetdf ur juaeadrd
arour st ured jurof 100€] ‘ured yoeq MO STUOIYD pue IpuT
Suoure drysuonepar jueoyrudrs e 3s933ns sSurpuy asay T,

"pIepUL)S UOLIAILID 3} JO %G/

JO JoT[21 JUBPIOIUOD IM duTedealdng
%S0 pue SUIed0PI] %1 YIM SHI0[q
S1SOUSEIP [enp YIIM UOTIENTeAd
aA1)dadsonal e ut pajenyeas arom ured
Yoeq MO STUOIY YIM sjuared ¢GT

ured yoeq MO[ JTUOIYD JO 9DINOS

pue xapur ssews Apoq pue Iopuad ‘9ge
u22M12q SAIYSUOIIB[I JO JUIUISSISSY
Tequun|

(£9T1) TT0T ‘Te 30 ewW(edaq

Sunjowrg/IopusK) Jo dUINFUL

Awrojomoau Aousnbarjorper ym Afeoyoads

‘SAUPULIQ [BIPIUL 3Y} 0} SS30€ Y} 0} PIJE[D1 SINSST 3}
pue uorsny Jo 2ad4) oy Surpnpour ‘pey aaey syuaned asay)
A1281ms Jo 2d£y a1p) moys jou p1p sarmyeay oryderdowag

“JUWISSIsSe 2A1109ds013aT © ST ST}

apnpout sagejueApesIp a ], *SISOUSeIp ) SULIFUOD OS[e
Porym Lwojornau Aousnbarjorper yim jusurasoxduur
9609 Ajewrxordde yym ampasoid ayy pajean) osye
A3y, "9/, se sworpuLs A1a31ms requni-ysod ur ured
jurof rersAydodeSAz Jo aousresard smoys Apms STy,

*SUJUOUT 9 JO TUNWITUTW &
10§ ured ur UONONPAI 940G ISEI] & PIASIYDE (98'8S) syudned
Kyuam], Awrojornau £ouanbaijorper yim pajesary arom pue
sypo[q onsouderp 0} sasuodsar aanisod pey F¢ WoyMm jo
021 Ul parmodoo ured yoeq [erxe Jusysisiad ‘suonerado

5sTp Tequuny [edrSmsorotw juamiapun oym sjuaned ¢/f

‘sypuow 9 10§ SuLmpus uononpar ured 9506
JSE3] J& S& PAUNOP SeM JLIODJNO [IYSSA00NS
Vv Awojomau Aousnbagorper juemIspun
Jonar ured 0408 3s€3] e 110dar ARuaIsISUOD

oym sjuared 50T, 'SYPO[q YpUeIq
[erpauur pajeadar yym pajsd) a1om A1a8ms
1oy ured ypeq Juaysisiod (pm sjuTE]

"% dureseatdng Surzimn

Ypoiq onsouderp puodas yym ured

JO 2dua1INDAI Jnq ‘osuodsar aanisod
m sjuarjed Ut pajsay osye Loy,
'syuanyed (g1 UT UONO3(UT JsI1j Y} 10§
sureoeardnq pue orjoysaue [edof Suisn
paurrograd a1om $YPO[q YoURIq [BIPIIA

Jrpne 2o1oe1d aandadsonay
Tequng

(2L1) €10€ 123urssapy]

sjudwIwo)

sjnsay

BLIDJLID) JUIUWISSISSY pue SPOYIdN

Apmg

*su013a1 21901011 pup “|pa1a.tad anquing ur uind quiol 12o0f fo sain.a aarnsod-asf pun asuappaaid Surouanyfur si019vf fo yuawssassy *("Juod) £ Aqe],

E515

www.painphysicianjournal.com



: July/August 2015; 18:E497-E533

Pain Physician

"SSOUIATIOO
1502 Jo uonemOTedsTW 3)1dsap “o0[q dnsouderp sdurs

® 10 Y00[q d1)souSerp ou 1212 0) Jor1adns arom
sypo[q onsouderp enp Jey) A[1ea[d pamoys Apnis STy,

A[oan3dsar ‘o559 pue ‘g¢ ‘c¢ 219m ¢ pue T <o sdnoiS ur
S3JBI $S900NS UOIBATIUR(T °, 7, dnoid ur syuenjed (977) dnoid
<0, Pue 1, ur (9%97) syusnjed g SNSIOA SYJUOW ¢ Je SWOIN0
[ngssaoons e paurelqo (%¢¢) syuaned £1 ‘dnoid o, uy

*PIEPUL)S UOLIALID JO JOI[AT 90S © M
$P0[q d1IAYISAUE [ed0] ATeTRdUIOd
par[onuod yim aanisod a1om oym
sjuaned ur Awrojomau £ousnbarjorpex
juamIapun [1] dnoio) pue Jar[a1 905
M }o0[q dnsouSerp a3urs e 10§
asuodsar aanrsod e ypm JT dnoiny
$)[p0[q d1IsouSerp INOYILM UOHEAIIUIP
Aouanbarjorper yim pajear) sem |
dnoin) Kwojomoau Ao>usnbaijorper

105 ured juro( 100€y requuN| pajoadsns
yum syuaned 16T pajenyead sioyiny

y}oopq onsougerp

[enp 10 Yojq sonsouderp A[Surs € yIm
‘s00]q onsouderp Aue JnoyIM sYOO[q
snsouSerp Jo 901 ) JO UOTeN[eAT

Tequm

(0€T) 0TOT ‘Te 12 WdYOD

“Lypirea pamoys Jarfax ured
9608 UM SO0[q J1IYISIUE [20] dATeIedIod PI[[01U0D)

SHO0[q dNIYISIUL [EI0] dATeIedUIOD “PI[[OTUOD

ym Sumes aonoed ayearad e ur syusned jo uonzodoxd
a3re] e ur pawrrojrad Apmys jsa1j 9y 2q 0) sreadde

SIY T, "S[20[q 2AIaU jurof J90ey orysouderp uo amsodxa
prordo Jor1d jo sduanjur a3 pajenfeas Apms sty

‘ured juro( jo0€]
JTequIN| ABY 0} PAI3PISU0d 1M syuared 3y} JO 94668 STeAL
7Jo pud a3 Je pue syuaned 3y Jo 94¢6 Teah auo pud ) Iy

%8¢= aye1 aanisod-asyeq
%€S 03 9LE = OUIBAI]
:asn prordo £aeaf]

9%¢S = oyex aanIsod-asye;

9%EE = 2OUIBAIJ
:asn proido oN

*dn-mof[oj 1834 7 © e JNO PaLIIed sem
JUSWISSISSY *SD0[q 2AIDU JUTOf J208]
Tequun| onsouderp jo A>emooe oy
9408 JO PIEPUEIS UOLISILID IIM JoT[oI
JUBPIOIUOD UM %G () duTeoeArdng 1o
04T QUTEDOPI] YIIM ‘SYD0[q JIIYISIUE
[e20] aaneredwos pafjonuod Surznn
ured juro( 190€) TRqUUNT YIIM pasouSerp
syuanjed ZGT pajen[eAs s1oyny

Apmys Ly1piea onsouderq
Tequun

(1) 6007 ‘T& 32 nedweg

sowoo)nQ snnaderdy ], uo sypoyg snsouder( Jo dUINPFUL

‘asn prordo

Y81y pue osn prordo djeropour asn
prordo mo ‘esn prordo ou yjm asn
prordo jo [2A3] 2y} UO paseq SYPO[q
aAIU JuTof 1950 oNsouSerp JuamIspun
oym ured Teurds stuoIryd ym sjuanjed
8¢H WOIJ PAJEN[BAD JIOM Ble(]

aandadsonay
JTequIn| pue OeIoY) ‘[EdIAI))

(6ST) 800T ‘Te 32 BUBNIYOURIA

“ured juro( 3908} YIIM pasouderp usaq aaey Apeaife
syuanjed ur Surnas reonoerd are Apmys s1y jo sadejueape
oy [, -asuodsar aanisod YIIm 9,/7 PUB ‘%%ET ‘08 YIIM
uonodoid 1oySry e sem a1y Jarpax ured 956/ 03 %05 IV
dnoi3 ogaoerd

3y} ur 96 03 paredwrod sdnoid [Auejusy pue wrejozeprur
UT 948 LM MO A[oWAIIXA ST SHDO0[q AU JuTof J208)
[21A120 dnjsouSerp Jo ajex aanisod-asfej ay ‘pazinn

ST (9608) JOI[1 ToYSIY USYM Jey) pamoys Apms sIy,

%/7 = [Auejuag

%€ T = UIR[OZBPIA]

948 = UONN[OS SPLIO[YD WNIPOS
%6L 03 %0S JO Jor[a1 uteqd

%8 = [Auejua]

%8 = We[oZepIN

%S = 0QaJE[]

Jorpox ured 9408 =

*$YO0[q AU JUIOf 90y

snnaderay) pue onsouderp suoJropun
aaey pue ured Yoou YIIm paIdyns
syuanied 1y "sdnoid ¢ ojur pazrwopuer
syuanjed (g1 Jo uorsnul YIm 2onoerd
JuswaSeuew ured [euonUIAINUL

ue ur usyelIapun sem Apms oy,

[onuod
0qaoe[d ‘puI[q-9[qnop ‘pazruopuey

[ed1AID)

(SLT) F00T ‘Te 9 BUeNIPUE

*pasn are durdazerpozuaq pue prordo UIYM UAS J09J52
0@ad0u 3y} osTe Inq ‘@dudLIadxa syuaned ayy saousnyUT
Je1]) 309530 0qa0e[d AJUO J0U ST T SMOYSs ApM3s STy,

"2ouaLIadxo snoradid J1ay) uey) asIom se uond3(ur Surmor[oy
sousrradxa 1101 pajex sdnoid ¢ [re ur syusned Jo 98 03 9
‘uontodoid [rews v 9dustadxs snorasid 19y uey) 1919q

se wonoafur Surmorroy jorpax uted x1ayy pajer Apmys ayp jo
sdnoig ¢ [re ssoxoe syuarjed [[e JO 950¢ PUB 9T UIMISY

‘uoneN[BAd PUI[q-3[qNOP
pazZIWOPUEI PI[[O1U0d 0qade[d & ur
ured yoeq MOT OTUOIYD M sjuarjed

081 ‘syuaned 9¢ ur Juswafeuew ured
[UONIUSAISUT UT SPIOIdO PUE S2ATIEPas
Jo uonensrurwpe sanersdorrad

JO 5193]32 000U pue 0qade[d

JO 5[0 31]} pajen[eAd Apmys SIy],

0gadou pue 0gade[d Jo 19337
[EJ1AI2D pUe TequIn’g

(08T) SO0T ‘Te 12 NUBNIYOUBIA

sjudwwo))

smsay

BLIDJLID) JUIUWISSISSY pue SPOYIaA

Apmg

*su018a.1 910010y puv 210122 “uvquin) ur wrvd yurol 109vf fo sappi aarpsod-asppf pup asuappaaid Furousnpfui s101vf fo yuswssass *("Juod) /£ J[qe],

www.painphysicianjournal.com

E516



Diagnostic Accuracy and Utility of Facet (Zygapophysial) Joint Injections

shows the data of prevalence and false-positive
rates of facet joint pain by diagnostic blocks in
the thoracic spine.

2.4.1 Lumbar Facet Joint Pain

Table 8 shows the data of prevalence and
false-positive rate of facet joint pain in the
lumbar spine. There were a total of 17 studies
assessing the prevalence of lumbar facet joint
pain, with single blocks in one study (43) and
dual blocks in 16 studies (42,54,55,57,58,141-

A very small proportion of patients were included with

12 patients in each group. The results are perplexing in
that volume spread and the specificity of the blocks had

blocks are valid and the diagnosis of facet joint pain is
no relevance to positive response.

The study shows that diagnostic lumbar medial branch
sustainable after 2 years.

Application of 80% relief with controlled comparative
local anesthetic blocks provides a robust diagnostic

g _ 154,176,177). Only one study (43) utilizing 90%
S § pain relief as the criterion standard showed
S i 48% prevalence with a single block in 100 pa-
tients studied.
§ EES g v g Controlled diagnostic blocks utilized 50%
,S_E:: ?}i = ﬁé = B relief, 75% relief, or 80% relief or greater as
5y E g SE4 = the criterion standard. The 3 studies of preva-
ﬂgaiéég g a‘igvg Q\E lence utilizing 50% pain relief as the criterion
: g gi“%% %;\a‘%% ﬁ standard were of high quality, including over
z ; I §§§§ E = E fo: g 400 patients and showing variable results
ééégi 2 ngogg "g; (42,54,57). The first 2 studies performed by
_%”E;,j E r: ﬁ = E £ S Schwarzer et al (54,57) showed variable preva-
_fé% o g ‘gg 2 g—é 2 B lence rates based on the country and the popu-
Ry & DY EESE = lation studied with 15% (54) and 40% with
%i | ’*E EN 2 %é @ O\E Australian study performed with intraarticular
g %é é 2 8.:? %é g é 5 injection of saline (57), with a false-positive rate
E §—‘:§§ %—: gz g g of 38% (55) in a third study in the population in
£ gé“% gbé“g ‘*\§ g %; = % the United States. Consequently, the evidence
Sglz5ESs 2 nEEE 2 for 50% pain relief as the criterion standard

when performed in certain populations ap-
pears to be high; however, another study fol-
lowing these pioneering studies with a large
number of patients showed a high prevalence
of 61% with a false-positive rate of 17% (42).
Thus, the evidence for 50% pain relief with
controlled diagnostic blocks is Level II, due to
variable evidence despite 3 high quality studies
due to internal inconsistency.

Six studies were performed utilizing >
75% pain relief as the criterion standard
(58,147,148,154,176,177) with 856 patients in
a heterogenous population with prevalence
ranging from 30% to 45%, and a false-positive
rate of 25% to 44%. These results are also simi-
lar to 80% pain relief as the criterion standard
studied in 7 studies (42,146,149-153) in 1,848
patients that showed a prevalence ranging from
16% to 41% in a heterogenous population.
However, utilizing controlled diagnostic blocks,
the prevalence was shown to be somewhat

relief as the criterion standard with
cervical pain for more than 3 months,
with failure to respond to conservative
therapy, and asymmetry in laterality.

ability to perform previously painful

movements.
dual blocks with 80% pain relief with

Methods and Assessment Criteria
anesthetic blocks were performed
with lidocaine, bupivacaine, with
either 50% to 79% relief or over 80%
The diagnosis was established with
ability to perform previously painful
movements.

24 patients with chronic neck pain
were allocated to receive cervical
medial branch blocks. Patients were
selected with predominance of axial

Controlled comparative local

Table 7 (cont.). Assessment of factors influencing prevalence and false-positive rates of facet joint pain in lumbar, cervical, and thoracic regions.

Miscellaneous (Volume of Local Anesthetic )

diagnostic facet joint nerve blocks with
Cohen et al, 2010 (182)

controlled comparative local anesthetic
a long-term follow-up

blocks with either 50% relief or 80%
blocks

Manchikanti et al, 2010 (42)
Assessment of the accuracy of
diagnostic lumbar facet joint nerve
relief as the criterion standard with
Manchikanti et al, 2003 (181)
Evaluation of the accuracy of

Study
Lumbar
Lumbar
Cervical
Randomized

www.painphysicianjournal.com E517
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Table 8. Data of prevalence and false-positive rate of facet joint pain by diagnostic blocks in the lumbar spine.

Criterion Prevalence False-Positive Rate
Stud Methodological Number of Standard of Estimates with ith 95% COIII fidence
udy Criteria Score Patients . 95% Confidence W ¢
Percent Relief Intervals Intervals
Single Blocks
Controlled Blocks
9/12 176 > 50% 15% (10% - 20% 38% (95% CI, 30%-46%
f;i“sv;)rzeretal / % % (10% - 20%) % (95% CI, 30%-46%)
Schwarzer et al (57) 9/12 57 of 63 >50% 40% (27% - 53%) NA
> 509
X X 0 (53% - o 7% (95% CI, 0-24%
Manchikanti et al 181 =50% 61% (53% - 81%) 17% (95% CI, 10%-24%)
9/12
> 809
) 491 =80% 31% (26% - 35%) 42% (95% CI, 35%-50%)
?gg;”h‘kan“ etal 9/12 200 >75% 42% (35% - 42%) 37% (95% CI, 32%-42%)
DePalma et al (154) 9/12 156 > 75% 319% (24% - 38%) NA
100
Manchikanti et al 1:30% (17% - 43%) | T 26% (95% CI, 11%-40%)
. - > 750
(176) o/12 : (<65 years) = 50 275% IL: 52% (38% - 66%) | IL: 33% (95% CI, 14%-35%)
IL:(>65 years) = 50
100
Manchikanti et al I: 36% (22%, 50%) | L: 44% (95% CI, 26%-61%)
. = > 9
(177) e B () =50 =75% I: 40% (26%, 54%) | IL: 33% (95% CI, 16%-51%)
I1: (BMI >30) = 50
?ﬁ’;;hlkan“ etal 9/12 120 >75% 45% (36% - 54%) 41% (95% CI, 29%-53%)
I(\fzg)ch‘kam el 9/12 180 > 75% 36% (29% - 43%) 25% (95% CI, 21%-39%)
Manchikanti et al 9/12 120 > 80% 40% (319%-49%) 47% (95% CI, 35%-59%)
(146)
Manchikanti et al o1 I Sin 3120re on - 80% L: 21% (14%-27%) | 1: 17% (95% CI, 10%-24%)
(149) I Mulgple rigions =0 I1: 41% (33%-49%) | TL: 27% (95% CI, 18%-36%)
?f;g)chlkann etal 9/12 120 > 80% 40% (31% - 49%) 30% (95% CI, 20%-40%)
Do lil vl i 9/12 397 > 80% 319% (27% - 36%) 27% (95% CI, 229%-32%)
(151)
Manchukonda et al 9/12 303 > 80% 27% (22% - 33%) 45% (95% CI, 36%-53%)
(152)
?f;;’)chlkan“ cel 9/12 117 > 80% 16% (9% — 23%) 49% (95% CI, 39%-59%)

NA = not applicable; CI = confidence interval

different in specific populations with 30% in patients
below the age of 65 years and 52% in elderly patients
over the age of 65 (176), 36% in nonobese patients and
40% in obese patients (177), and 16% in postsurgery
patients (153). Thus, based on 7 controlled diagnostic
studies with 80% or more pain relief and 6 studies with
75% or more pain relief as the criterion standard, the
evidence is Level | for the diagnosis of lumbar facet
joint pain with controlled diagnostic blocks.

2.4.2 Cervical Facet Joint Pain

Table 9 shows the false-positive rates of cervi-
cal facet joint nerve blocks in the assessment of facet
joint pain in the neck for a total of 11 studies (36,150-
152,155,157,158,160-163) with one of them being a
single block study (160). Consequently, a total of 10
studies assessed prevalence and/or false-positive rates
of facet joint pain with controlled diagnostic blocks in
almost 1,200 patients with one study utilizing 75% pain
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Table 9. Daia of prevalence and false-positive rate of facet joint pain by diagnostic blocks in the cervical spine.

Methodological | Number of

Study Criteria Score

Patients

Criterion
Standard of
Percent Relief

Prevalence Estimates

with 95% Confidence

Intervals

False-Positive Rate
with 95% Confidence

Intervals

Single Blocks
Aprill & Bogduk (160) 5/12 318 > 50% 25%-63% NA
Controlled Blocks

0/, O, 0 0,
Manchikanti et al (157) 912 106 > 75% SO O 20| 0% 0 (95% O, 34%-46%)
Manchukonda et al (152) 9/12 251 of 500 > 80% 39% (95% CI, 32%, 45%) |  45% (95% CI, 37%-52%)
Manchikanti et al (151) 9/12 255 of 500 > 80% 55% (95% CI, 49%, 61%) |  63% (95% CI, 54%-72%)
Manchikanti et al (150) 9/12 120 > 80% 67% (95% CI 58% , 75%) 63% (95% CI, 48%-78%)
Barnsley et al (36) 9/12 47 100% 60% NA
Yin and Bogduk (155) 9/12 143 100% 55% (95% CI, 38%, 62%) NA
Speldewinde et al (158) 9/12 97 100% 36% (95% CI, 27%, 45%) NA
Barnsley et al (161) 9/12 50 100% 54% (95% CI, 40%, 68%) NA
Lord et al (162) 9/12 68 100% 60% (95% CI, 46%, 73%) NA
Barnsley et al (163) 9/12 55 100% NA 27% (95% CI, 15%-38%)

NA = not applicable; CI = confidence interval

relief as the criterion standard (157), 3 studies utilizing
80% pain relief as the criterion standard (150-152), and
the remaining 6 studies utilizing 100% pain relief as the
criterion standard (36,155,158,161-163). The sole single
block study (161) was of moderate quality with a preva-
lence estimate of 25% to 63% in 318 patients.

In reference to controlled diagnostic blocks, only
one study (157) assessed the prevalence of cervical facet
joint pain in 106 patients utilizing > 75% pain relief as
the criterion standard with a prevalence of 60% and
false-positive rate of 40% in a heterogenous popula-
tion in the United States. There were 3 studies utiliz-
ing 80% pain relief as the criterion standard (150-152)
involving over 626 patients, all of them performed by
one group of authors showing a prevalence ranging
from 39% to 67% with false-positive rates ranging
from 45% to 63%. Among the 6 studies utilizing 100%
pain relief as the criterion standard (36,155,158,161-
163), only one study was in a heterogenous population
in the United States (155), which yielded a prevalence
rate of 55%. All other studies with 100% pain relief as
the criterion standard were from Australia, with 4 of
them from one group of authors (36,161-163) and only
one study by other authors (158). One of them was a
study on only false-positive rates (163). The prevalence
shown by these authors ranged from 55% in the United
States to 36% to 60% in Australia. Many of the studies

were in patients with whiplash. Thus, the most relevant
and recent study was with 251 patients (152) showed
a prevalence of 39% with a false-positive rate of 45%.
This was also echoed by one Australian study with 97
patients (158) with prevalence of 36%.

Consequently, the evidence for dual blocks with
controlled diagnostic blocks of cervical facet joint pain
is Level Il with multiple studies showing variable preva-
lence with internal inconsistency ranging from 36% to
67% and false-positive rates ranging from 27% to 63%.

2.4.3 Thoracic Facet Joint Pain

Table 10 shows the data of prevalence and false-
positive rates of thoracic facet joint pain by diagnostic
blocks from 3 studies by the same group of clinicians
(151,152,164) in high quality studies with inclusion of
183 patients with 80% pain relief as the criterion stan-
dard with prevalence ranging from 34% to 48% and a
false-positive rate of 42% to 58%.

The evidence for the accuracy of thoracic facet joint
nerve blocks is Level Il based on 3 high quality studies.

3.0 Discussion

This systematic review of the diagnostic accuracy
of spinal facet joint nerve blocks in the evaluation of
chronic spinal pain without evidence of disc herniation,
radiculitis, or sacroiliac joint arthritis after failure of
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Table 10. Data of prevalence and false-positive rate of facet joint pain by diagnostic blocks in the thoracic spine.

. Number Criterion Prevalence Estimates | False-Positive Rate

Methodological . o . o
Study .. of Standard of with 95% Confidence | with 95% Confidence

Criteria Score . .

Patients Percent Relief Intervals Intervals

Controlled Blocks
Manchikanti et al (164) 9/12 46 > 80% 48% (95% CI; 34%-62%) | 58% (95% CI, 38%-78%)
Manchikanti et al (151) 9/12 72 > 80% 42% (95% CI; 30%-53%) | 55% (95% CI, 38%-78%)
Manchukonda et al (152) | 9/12 65 > 80% 34% (95% CI; 22%-47%) | 42% (95% CI, 36%-53%)

NA = Not Available or Not Applicable; CI = Confidence Interval

conservative management utilizing various criteria for
diagnosis of facet joint pain with single blocks, as well
as controlled diagnostic blocks, shows varying results.
The evidence is stronger for lumbar facet joint nerve
blocks (Level I), compared to cervical and thoracic facet
joint nerve blocks (Level 11), in the diagnosis of chronic
pain with the use of controlled diagnostic blocks with
placebo or comparative local anesthetic blocks and a
criterion standard of at least 75% pain relief in the lum-
bar spine and 80% in the cervical and thoracic spines
with the ability to perform previously painful maneu-
vers. Overall, there were 13 studies utilizing controlled
blocks with at least 75% pain relief as the criterion stan-
dard in the lumbar spine (42,58,146-154,176,177), 10
studies in the cervical spine with one study with > 75%
pain relief as the criterion standard (157) and 9 studies
with > 80% pain relief (36,150-152,155,157,158,161-
163), and 3 studies in the thoracic spine with 80%
pain relief as the criterion standard (151,152,164) with
the ability to perform previously painful movements.
Significant homogeneity of prevalence in a heterog-
enous population was evident in the lumbar spine. In
contrast, in the cervical spine, even though there were
high quality studies with controlled diagnostic blocks
and placebo control and many of them were pioneer-
ing studies establishing standards, there was a lack of
significant homogeneity in the prevalence patterns in
a heterogenous population with internal inconsistency,
even though significant homogeneity was observed in
patients with whiplash. In the thoracic spine, there was
significant homogeneity among the studies. However,
a disadvantage in the thoracic spine studies is that all
the studies were performed by one group of clinicians.

The prevalence of lumbar facet joint pain is 16%
to 41% based on a majority of the evidence with a
false-positive rate of 25% to 44% with single blocks. In
the cervical spine, the prevalence is 36% to 67% with a
false-positive rate of 27% to 63%. In the thoracic spine,

the prevalence is 34% to 48% with a false-positive rate
of 42% to 48%. Overall, the evidence appears to be
superior with controlled diagnostic blocks utilizing at
least 75% pain relief as the criterion standard. Further,
in the lumbar spine, a lower prevalence was demon-
strated in post surgery patients with a 16% prevalence
rate (153).

The evidence presented here with strict inclusion
criteria and methodological quality assessment is simi-
lar to some previous assessments (7,22-24), whereas it
varies from others (38,48).

In the cervical spine, there were 2 randomized
controlled trials (161,162) with one of them utiliz-
ing placebo-controlled diagnostic blocks (162) with a
prevalence of 54% (161) and 60% (162) in patients after
whiplash. In a detailed study, the false-positive rate was
also assessed, which was shown to be 27% by the same
group of authors (163). These studies utilized samples
ranging from 50 to 68 patients. Manchikanti et al (151),
in a large study with 255 patients, showed a prevalence
of 55%. In a later study which included 251 patients,
Manchukonda et al (152) showed a prevalence of 39%.
Overall, Manchikanti et al’s group performed 2 studies
with the largest population involved (150-152,157). In
these studies, they showed prevalence to range from
39% to 67% with false-positive rates ranging from
40% to 63%. The study by Yin and Bogduk (155) of 143
patients had a prevalence of 55%. Similarly, in another
study, Speldewinde et al (158) showed a 36% preva-
lence rate in 97 patients.

In the lumbar spine, of 13 high quality studies with
a criterion standard of pain relief of 75% or more, 11
studies were performed by the same group of authors
(42,146-153,176,177). These authors utilized large
populations with over 300 patients in 3 studies. In
other studies, the number of patients utilized was 100
or more. Manchikanti et al (151) in 397 patients, Man-
chukonda et al (152) in 303 patients, and Manchikanti
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et al (42) in 491 patients showed an overall prevalence
of 27% to 31% in a heterogenous population with a
false-positive rate of 27%, 42%, and 45% respectively,
whereas in specific populations of post lumbar surgery
syndrome, prevalence was shown to be 16% with a
false-positive rate of 49%. In a comprehensive assess-
ment, DePalma et al (154) studied 156 patients showing
a prevalence of 31% in a heterogenous population in
the United States. There was one placebo-controlled
and randomized trial in assessing the accuracy of facet
joint injections in the lumbar spine. Schwarzer et al (57)
injected sodium chloride into the joints, which might
not be considered as a pure placebo.

In the thoracic spine, there were 3 high quality
studies, all of them performed by one group of authors
(151,152,164) showing prevalence ranging from 34%
to 48% and a false-positive rate ranging from 42% to
58%. There were no randomized studies in the thoracic
spine.

As described above, over the years, multiple manu-
scripts have been published supporting and opposing
the accuracy of diagnostic facet joint nerve blocks
(7,36-38,41,115-125,127,130). In contrast to multiple di-
agnostic tests in medicine, which can be validated using
conventional means, with comparison of the results of
the test with the results of a criterion standard, either
a blood test, a biopsy, or a surgical observation, or at
least a feature on imaging (20), diagnostic facet joint
nerve blocks and essentially anything related to pain
might not be based on a physical standard, biopsy, or
an imaging modality. Engel et al (25) described that
while diagnostic blocks cannot be validated by conven-
tional means, the opposition is similar to multiple other
concepts, such as germ theory, facing philosophical
objections which were overcome by multiple postulates
established and satisfied. Similar problems have been
experienced in the occupational determination of
cause and effect such as scrotal or pulmonary malig-
nancy which were regularly rejected on the basis that
they were not proven. However, proposal of multiple
viewpoints of association should be considered before
causation might be claimed based on the criteria pro-
posed by Bradford Hill (183) and Howick et al (184).

Engel et al (25) proposed a set of axiomatic criteria
that provided a philosophical basis for the validation of
diagnostic blocks. These 8 criteria included plausibility,
experiment, target-specificity, effect of the diagnostic
blocks, duration of pain relief, consistency, establish-
ment of controls, and finally, replication. They further
classified that essential criteria included target-specific-

ity and duration, critical criteria included controls, rela-
tive criteria included effect and consistency, and finally,
academic criteria included plausibility, experiment, and
replication. They also provided scoring for each criteria
with a total scoring for each criteria. Even then, some
of the theories provided by Engel et al (25) could be
problematic, specifically in relation to duration of relief
which they mandate must not last any longer than the
duration of the action of local anesthetic and placebo
controls with randomization.

A true placebo control for nerve blocks has
been extremely difficult to achieve and thus far, true
placebo-controlled trials of diagnostic accuracy have
not been established. The role of placebo and nocebo
effects has not been appropriately assessed in interven-
tional pain management settings in general and for
diagnostic accuracy studies in particular (180). Placebo
and nocebo effects may exert significant effect on diag-
nostic accuracy. Further, all the studies which have been
described utilized flawed designs; they injected sodium
chloride solution intraarticularly, which is not amenable
to true placebo effect. However, appropriate placebo
designs have been developed to assess therapeutic
interventions.

Further issues have been observed from those who
oppose diagnostic interventions in general, as well as
those who oppose any positive clinical trials such as the
DARE (132-134,177) often without appropriate analysis
and interpretation. Multiple other reviewers also have
utilized inappropriate methodology, which led to inap-
propriate conclusions (38). However, criticism of these
inappropriate methodologies (39) has been met with
significant resistance with continued inappropriate
analysis (38-40,48). Bogduk et al and Carragee et al
extensively discussed cervical facet joint nerve blocks’
validity (47,49). Cohen et al (185), while not directly
assessing the accuracy of diagnostic blocks, improperly
evaluated sedation’s effect on treatment and the accu-
racy of outcomes for diagnostic injections in a random-
ized controlled crossover study. However, they included
sacroiliac joint and sympathetic blocks. The flawed
design of this trial and inaccurate conclusions and the
inability of the authors to correct misimpressions were
highlighted in a letter to the editor (186).

Recently, multiple physical diagnostic measures
have been proposed (29-33,187). Mainka et al (187) con-
cluded that only true positive findings, were concurrent
effusion and/or edema, and positive provocation test
results in the same facet joint were discriminate enough
between controlled patients and patients with current

www.painphysicianjournal.com

E521



Pain Physician: July/August 2015; 18:E497-E533

low back pain. However, neither effusion and/or edema
nor facet joint provocation tests alone are suitable to
detect suspected facet joint arthropathy (187). While
facet joints with effusion and/or edema and painful
facet joints were present significantly more frequently
in patients with low back pain, these conditions were
also common in control patients (27% vs. 21% and 50%
vs. 12%, respectively). However, effusion and/or edema
were present in 87% of the patients with low back
pain and 75% without low back pain. Hybrid imaging
SPECT (single-photon emission computed tomography)/
CT was also assessed (29). Hybrid SPECT/CT imaging
identified potential pain generators in 92% of cervical
spine scans and in 86% of lumbar spine scans. The scan
precisely localized SPECT/CT positive facet joint targets
in 65% of the referral population and a clinical decision
to inject was made in 60% of these cases. However, this
type of evaluation with SPECT/CT is expensive, hard to
imagine in routine clinical practice, and has not been
validated with replication of these findings.

The diagnosis of facet joint pain in the cervical
spine has been studied rather extensively recently (29-
32). Schneider et al, in multiple manuscripts (30-32), as-
sessed the role of physical examination and clinical tests
in patients with cervical facet joint pain. In assessing the
screening of patients suitable for diagnostic cervical
facet joint blocks and the role of physiotherapists (30),
they utilized a combination of findings: physical, manu-
al and psychological assessments called the clinical pre-
diction guide (CPG) and concluded that the results of
the patient history, self-report measures, and a physical
examination may be helpful toward optimal diagnostic
and therapeutic decisions. In the second manuscript,
Schneider et al (31), utilizing CPG, as well as diagnostic
blocks, showed that a CPG involving the findings of the
manual spine examination (MSE), palpation for seg-
mental tenderness (PST), and extension-rotation (ER)
test demonstrated a specificity of 84% and a positive
likelihood ratio of 4.94. They showed that the sensitiv-
ity of the PST and MSE were 94% and 92% respectively.
They also showed that negative findings on the PST
were associated with a negative likelihood ratio of 0.08.
They concluded that MSE, PST, and ER may be useful
tests in identifying patients suitable for diagnostic facet
joint blocks. In the third manuscript, Schneider et al (32)
looked at selected clinical tests that patients referred
for diagnostic cervical facet joint blocks underwent to
determine intrarater and interrater reliability. In this
study, 56 patients were included. They concluded that
the standardized clinical test exhibited moderate to

substantial reliability in patients with axial neck pain
referred for diagnostic facet joint blocks. Further, they
indicate that their data justify using these tests as part
of a clinical prediction model for screening patients
before referring them for diagnostic facet blocks.

In another manuscript, Watson and Drummond
(33) assessed head pain referral during examination
of the neck in migraine and tension-type headache.
They concluded that the data supported the continuum
concept of the headache, whereby noxious cervical af-
ferent information is often miscalculated. In this assess-
ment, they mainly stressed atlanto-occipital segments
and C2/3 zygapophysial joints. The descriptions by
Schneider et al were similar to their descriptions in the
past (28). In addition, these techniques are already uti-
lized in selecting patients for diagnostic cervical facet
joint nerve blocks. Further, substantial confusion also
has been created by some authors not understanding
appropriate cost effectiveness assessment, leading to
the unfounded conclusion that diagnostic blocks may
not be necessary (130,179,180,182) even though the
necessity of diagnostic blocks was proven repeatedly
to avoid unnecessary facet joint nerve blocks and also
significant response for patients who were shown to
be negative for facet joint pain to be managed with
epidural injections.

Understanding the multiple factors affecting
diagnostic accuracy is crucial. Multiple manuscripts
have been published assessing multiple factors affect-
ing diagnostic accuracy and also outcomes based on
diagnostic accuracy. It is generally conceptualized that
facet joint nerve blocks are inherently nonspecific, even
when performed precisely with fluoroscopic guidance
utilizing low volumes. Multiple confounding factors
have been assessed in the literature in reference to
spinal pain (41,42,130,153,159,165-182). The influence
of age was assessed in 3 studies (167,171,176) with only
one of them utilizing patients suffering from cervical
facet joint pain (171). Manchikanti et al (171), in as-
sessing 424 patients suffering from either cervical or
lumbar facet joint pain, showed the lowest prevalence
(33%) to be in patients over 70 years old and the high-
est in patients aged 18 to 30 years. In contrast, they
also showed false-positive rates for cervical facet joint
nerve blocks were 39% in the group of patients aged
41 to 50 and 58% in the group of patients aged 61 to
70 with an overall false-positive rate of 45%. However,
the results were different in the lumbar spine with the
lowest prevalence (18%) in patients aged 31 to 40 years
and 44% in patients aged 51 to 60 years.
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Two other studies also described age-related in-
fluence (167,176). In one study by DePalma et al (167),
of 153 patients with controlled diagnostic blocks, the
results showed that lumbar facet joint pain was the
most likely source of chronic low back pain for men
who were approximately 54 years of age, regard-
less of body mass index. However, for women who
were 65 years old, facet joint pain was most likely.
Manchikanti et al (176), in an earlier study of 100
patients, showed a significantly higher prevalence
of facet joint pain in those over 65 years old. The
influence of psychological factors was assessed in 2
studies (165,166). Manchikanti et al (165) assessed
438 patients undergoing controlled comparative local
anesthetic blocks for cervical, thoracic, and lumbar
facet joint pain. They showed the prevalence of facet
joint pain to range from 25% to 40% in those who
had no psychopathology; from 28% to 43% in those
diagnosed with either major depression, generalized
anxiety disorder, or somatization disorder, compared
to 23% to 39% in patients with a negative diagnosis.
Regional facet joint pain prevalence and false positive
rates were higher in the cervical region in patients
with major depression. However, no differences were
identified in the lumbar and thoracic regions. Wasan
et al (166) also assessed the influence of psychological
factors in lumbar and cervical facet joint pain; howev-
er, the sample size of patients was only 86. The results
showed that the low psychopathology group reported
a mean 23% improvement in pain at one month, while
the high psychopathology group reported worsening
of pain. Further, 45% of the low group had at least
30% improvement in pain versus 10% in the high psy-
chopathology group. In this poorly performed assess-
ment with inappropriate methodology, the authors
concluded that psychopathology does influence the
outcome of medial branch blocks.

The influence of body mass index was assessed in 2
studies (167,177). DePalma et al (167), in studying 153
patients with chronic low back pain, showed that There
was a correlation between significant increases in facet
joint pain’s prevalence and body mass index. However,
Manchikanti et al (177) showed a similar prevalence of
36% versus 40% in both groups.

The influence of surgery was assessed in 6 studies
in the lumbar spine (153,168-170,172,174), one study
on the cervical spine (174), and none on the thoracic
spine. Overall, the prevalence of facet joint pain was
shown to be lower in patients after surgical interven-
tions in the lumbar spine, a uniform finding in all the

studies in the cervical spine. The prevalence in patients
without surgery and post surgery was similar as shown
by Manchikanti et al (174).

An assessment of the influence of gender and
smoking (167,173) showed that women patients may
have a higher prevalence of facet joint pain in the
lumbar spine. No studies were conducted in the other
regions. However, there were no significant differences
observed based on a history of smoking (167).

An assessment of the influence of sedation and
opioid exposure also yielded different results in the
cervical and lumbar spine. All the studies were per-
formed by Manchikanti et al (159,175,178-180). Over-
all, there was no significant difference in patients who
were exposed to opioids prior to undergoing facet
joint nerve blocks with a prevalence of 33% and a
false-positive rate of 53% in patients without opioid
exposure and in those with heavy opioid use, preva-
lence ranged from 37% to 53% with a false-positive
rate of 38% (159). There was no significant influence
of benzodiazepines such as midazolam or opioids with
80% pain relief as the criterion standard. However,
when 50% relief was used as the criterion standard,
fentanyl was a confounding factor in both the lum-
bar and cervical spines (175,178,179). Manchikanti
et al (180) also showed placebo and nocebo effects
with not only sodium chloride solution, but also
with midazolam, and fentanyl. Finally, the influ-
ence of diagnostic blocks on therapeutic outcomes
(41,42,130,181,188-196) showed variable results with
Pampati et al (41) and Manchikanti et al (42,181) dem-
onstrating the importance of controlled diagnostic
blocks with 80% pain relief as the criterion standard
with superior outcomes in the lumbar spine, whereas
Cohen et al (130) provided contradictory results that
we believe were based on flawed assessments. Even
though in their study (130) patients receiving dual
blocks showed superior outcomes, they concluded that
there was no significant difference. Finally, the volume
of injectate was studied in the cervical spine by Cohen
et al (182) in a small number of patients; however, the
results were contradictory to the hypothesis showing a
higher prevalence of 55% of facet joint pain when low
volume was utilized in contrast to a prevalence of 25%
when a high volume was utilized.

Even though the exact source of pain in the facet
joints continues to be ambiguous, it has been sug-
gested for decades that arthrosis causes spinal pain,
specifically low back pain. It has been postulated that
facet joint degeneration with alteration of the motion
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associated with disc degeneration and arthritis, may
be responsible for facet joint pain (111,112). Proposed
pain mechanisms such as capsular stretch, entrapment
of synovial villa between the articular surfaces, nerve
impingement by osteophytes, and release of multiple
inflammatory chemicals, have been postulated to be
causes of facet joint pain (114,115-124). With abun-
dant innervation of the facet joints, with presence
of free and encapsulated nerve endings and nerves
containing substance P and calcitonin gene-related
peptide (29,36,37,120,121,127,132-143,176), facet
joint pain appears to be based on neuroanatomic,
neurophysiologic, and biochemical processes. How-
ever, studies also have repeatedly shown that facet
joint arthritis was not a requirement to experience
facet joint pain (7,22-24,34). Further, there also has
been evidence linking heavy work and occupational
exposure to facet arthritis (51,68,197). As described by
Kuslich et al (27), discs, facet joints, and sacroiliac joints
amenable to diagnostic blocks have been responsible
for low back and lower extremity pain. Manchikanti
et al (146) have evaluated the relative contributions
of various structures in chronic low back pain of 120
patients with a diagnosis of discogenic pain in 26%,
facet joint pain in 40%, and sacroiliac joint pain in 2%.
Further, DePalma et al (154), in assessing the relative
contributions of various sources, also showed similar
results to Manchikanti et al (146) in 156 patients with
prevalence of internal disc disruption in 42%, facet
joint pain in 31%, and sacroiliac joint pain in 18%. In a
similar study, Pang et al (43) assessed 104 consecutive
adult patients with what they described as spinal pain
mapping with diagnostic blocks including provocation
discography and other assessments. They showed in-
ternal disc disruption in 7% of patients, sacroiliac joint
pain in 6%, lumbar nerve root pain in 20%, and facet
joint pain in 24%, with a combined lumbar nerve root
and facet disease in 24%, combined facet and sac-
roiliac joint disease in 4%, with lumbar sympathetic
dystrophy in 2% of the patients. However, Pang et al
(43) utilized a single block rather than dual blocks.
Despite these relative contribution studies, there is al-
ways a proportion of patients to which a diagnosis can
be provided. With 19% of the patients in the study, if
one considers selective nerve root blocks as valid and
without selective nerve root blocks, they were unable
to identify the diagnosis in 32% of the patients by
Manchikanti et al (146), in 13% of the patients in the
study by Pang et al (43), whereas DePalma et al (154)
identified a diagnosis in all patients.

In the cervical spine, relative contributions were
assessed by Yin and Bogduk (155) in the United States
in 143 patients showing a prevalence of zygapophysial
joint pain in 55%, discogenic pain in 16%, and lateral
atlanto-axial joint pain in 9%. Similar to the lumbar
spine, a diagnosis remained elusive in 32% of those
patients who completed investigations. To confirm
the validity of diagnostic blocks, in interventional pain
management, there is no tissue diagnosis (biopsy autos-
copy is available). Consequently, indirect measures are
applied to assess the accuracy of diagnostic blocks with
long-term follow-up as the criterion standard, which
has been accepted across multiple medical disciplines
(181,198). Consequently, the validity of controlled di-
agnostic facet joint nerve blocks has been implicated as
a reference or gold standard in the diagnosis of facet
joint pain (7,18,22-24,34,41,42,45,46,59,60). Conse-
quently, based on the criterion standard of controlled
diagnostic facet joint nerve blocks, performed under
fluoroscopy with utilization of local anesthetic of 0.5
mL or less per nerve with 75% or greater relief in the
lumbar spine and 80% or greater relief in the cervical
and thoracic spines with the ability to perform previ-
ously painful movements, with demonstrated efficacy
in long-term follow-ups. With pain relief for one to 2
years with either radiofrequency neurotomy or thera-
peutic facet joint nerve blocks, the criterion standard of
long-term follow-up appears to be appropriate (7,22-
24,34,41,183-193). A study conducted on the lumbar
spine (41) also has demonstrated sustained relief in only
51% of the patients with 50% relief considered as the
criterion standard for diagnostic accuracy at the end of
2 years. In addition, the flawed conclusions of Cohen et
al (130) also have been highlighted. Cohen et al (130)
performed a randomized, multicenter study in 151
patients with suspected lumbar facet joint pain with
comparison of 3 treatment regimens which included
radiofrequency denervation in 3 groups, either with no
diagnostic blocks, or with one or 2 diagnostic blocks.
The success rate they reported was 33% when no diag-
nostic blocks were performed, whereas it was 39% with
a single diagnostic block and 64% with dual diagnostic
blocks. Consequently, the study essentially shows that
dual diagnostic blocks were more effective; however,
they erroneously showed the cost effectiveness to be in
favor of no diagnostic blocks. In assessing cost effective-
ness, they failed to take into consideration the amount
of relief the patients received with diagnostic blocks;
instead, they utilized only the total cost without the
outcomes.

E524

www.painphysicianjournal.com



Diagnostic Accuracy and Utility of Facet (Zygapophysial) Joint Injections

The rationale and validity of diagnostic facet joint
nerve blocks have been well established. The anatomic
characteristics of spinal facet joints are that they can be
anesthetized either with an intraarticular injection of
local anesthetic or by anesthetizing the medial branch-
es of the dorsal rami that innervate the target joint
(7,18,22-24,26,33,35-37,43-46,59,60,114). Controlled
diagnostic blocks are performed either by placebo
injections or by comparative local anesthetic blocks.
It is crucial to follow the required steps to eliminate
false-positive responses. The joint may be considered
to be the source of pain if the pain is relieved by joint
blockade. True-positive responses may be obtained only
by performing controlled blocks.

The rationale of facet joints as a pain source is es-
tablished by their abundant innervation (7,22-24,35,82-
105). The facet joints have been shown to be capable
of causing axial spinal pain and referred pain in the ex-
tremities and chest wall (105,116-127). There has been
a demonstrated lack of correlation of facet joint pain
with demographic features, pain characteristics, physi-
cal findings, and specific signs or symptoms (7,22-24). In
addition, referral patterns for joints are variable (7,116-
119,198). A pattern of pain similar to that of facet joint
pain is produced by many other structures in the spine.

Further, most maneuvers used in a physical examina-
tion are likely to stress several structures simultaneously,
including discs, muscles, and facet joints. The use of con-
trolled local anesthetic facet joint blocks for diagnosing
chronic axial spinal pain has been reviewed and validated
(7,18,22-24,26,33,35-37,43-46,59,60,114). Thus, placebo-
controlled blocks or comparative local anesthetic blocks
using 2 different local anesthetics of differing duration
of action on 2 separate occasions are the only means of
confirming the diagnosis of facet joint pain.

The face validity of intraarticular facet injections
and medial branch blocks has been established by in-
jecting small volumes of local anesthetic into the joint
or onto the sensory nerves of the joint. The construct
validity of facet joint blocks also has been established
(7,18,22-24,26,33,35-37,43-46,59,60,114). The placebo
effect of facet joint injections may be controlled by us-
ing strict criteria for determining a positive response to
controlled anesthetic blocks. It has been proven that a
way to test for placebo response is to first administer li-
docaine and subsequently administer bupivacaine. Pain
provocation response of facet joint injections has been
shown to be unreliable (199). Further, false-positive
rates for facet joint blockade have been reported to
range from 17% to 49% (7,22-24,114). Finally, the false-

negative rate for diagnostic facet joint blocks has been
shown to be approximately 8% due to unrecognized
intravascular injection of local anesthetic (200,201).

Systematic reviews have been considered as occu-
pying the highest level of hierarchy and are considered
as providing the best evidence synthesis with or with-
out meta-analysis (39,137,202-208). Systematic reviews
apply scientific strategies that limit bias. These strate-
gies include the systematic assembly, critical appraisal,
and synthesis of all relevant studies on a specific topic
and may or may not include a meta-analysis. Meta-
analysis incorporates quantitative analysis following
the qualitative analysis in a systematic review. However,
homogeneity of the studies included is extremely im-
portant. In recent years, multiple authors have ignored
appropriate assessment of homogeneity and included
heterogenous studies in meta-analysis and obviously
provided inaccurate conclusions (38,203-209). Many of
these authors have significant conflicts of interest and
may lack expertise in clinical aspects of the diagnostic
tests or treatments being studied. This lack of clinical
expertise in the area under study may lead to an in-
accurate conclusion, in turn leading to an inappropri-
ate application of the results (203-205). However, in
contrast to multiple systematic reviews in the past, as
well as opinions of experts with substantial conflicts
of interest, this systematic review minimizes bias by
comprehensiveness and reproducibility of the search
and selection of articles for review and methodological
quality assessment by reaching appropriate conclusions
without a meta-analysis.

The major questions answered in this system-
atic review are related to the diagnostic accuracy
and validity of facet joint nerve blocks and the level
of evidence, which led to the recommendations. The
factors influencing the diagnosis were also assessed as
a secondary outcome. This systematic review met all
the criteria established by Institute of Medicine (IOM)
standards for systematic reviews (202), which included
4 major standards, with initiation of the system-
atic review, finding and assessing individual studies,
synthesizing the body of evidence, and reporting of
systematic reviews. Further, we also utilized expanded
conflict of interest criteria, which we believe mini-
mizes bias in this review (202). In fact, studies have
shown that multiple US agencies such as the Centers
for Medicare and Medicaid Services (CMS), the Food
and Drug Administration (FDA), and the Agency for
Healthcare Research and Quality (AHRQ) fail to follow
established IOM standards (210).
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4.0 ConcLusION

This systematic review assessing the accuracy of di-
agnostic facet joint nerve blocks in chronic spinal pain
showed Level | evidence for diagnosing chronic lumbar
facet joint pain, and Level Il for cervical and thoracic
facet joint pain, based on multiple high quality studies
of controlled diagnostic blocks.
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