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A Systematic Review

Therapeutic Facet Joint Interventions in Chronic Spinal Pain: 
A Systematic Review of Effectiveness and Complications

Mark V. Boswell, MD, PhD, James D. Colson, MD, and William F. Spillane, MD

Background: Facet joint interventions 
are used frequently for managing chron-
ic spinal pain.  Evidence continues to accu-
mulate supporting the clinical effectiveness 
of these procedures and defining potential 
complications.

Objective: To evaluate the effective-
ness of three types of facet joint interven-
tions (facet joint injections, medial branch 
blocks and facet joint neurotomy) in manag-
ing spinal pain.

Study Design: A systematic review uti-
lizing the criteria established by the Agency 
for Healthcare Research and Quality (AHRQ) 
for evaluation of randomized and non-ran-
domized trials and Cochrane Musculoskele-
tal Review Group for randomized trials.  

Methods: Data sources included rele-
vant literature of the English language iden-
tified through searches of MEDLINE and 
EMBASE (January 1966 to November 2004), 

manual searches of bibliographies of known 
primary and review articles, and abstracts 
from scientific meetings within the last 2 
years.

Analyses were performed for the dif-
ferent modes of facet joint interventions of 
cervical, thoracic and lumbar spine, to de-
termine short- and long-term outcome mea-
surements and complications associated 
with the procedures. 

Outcome Measures: The primary out-
come measure was pain relief.  For facet 
joint injections and medial branch blocks, 
short-term pain relief was defined as relief 
less than 6 weeks, and long-term as 6 weeks 
or longer.  For medial branch radiofrequency 
neurotomy, short-term relief was defined as 
pain relief of less than 3 months, and long-
term as 3 months or longer. Other outcome 
measures included functional improvement, 
improvement of psychological status, and re-

turn to work.
Results: For lumbar intraarticular facet 

joint injections, there was moderate evidence 
for short-term improvement, and limited evi-
dence for long-term improvement.  The evi-
dence was negative for cervical intraarticular 
facet joint injections. 

For cervical and lumbar medial branch 
blocks with local anesthetics and steroids, 
the evidence was moderate.

The evidence for pain relief with ra-
diofrequency neurotomy of medial branch 
nerves was moderate to strong.

Conclusion: The evidence for facet 
joint interventions ranged from negative to 
strong. 

Keywords: Spinal pain, neck pain, low 
back pain, facet or zygapophysial joints, 
intraarticular facet joint injections, medial 
branch blocks, medial branch radiofrequen-
cy neurotomy
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The concept that facet (zygapophy-
sial) joints can cause low back pain was 
proposed by Goldthwait (1) in 1911. Since 
then, numerous investigators have sug-
gested that facet joints can cause lum-
bar, thoracic and cervical spine pain (2-
4). Indeed, there is an extensive body of 

evidence supporting the existence of facet 
joint pain (2-30), although some dispute 
the validity of the diagnosis (31-34). 

In addition to causing localized spi-
nal pain, facet joints may refer pain to ad-
jacent structures. Pain referral patterns of 
facet joints have been well described (7-
18). Cervical facet joint pain may radiate 
to the neck, head and shoulders and lum-
bar facet joint pain may refer to the back, 
buttocks and proximal lower extremi-
ties.  Referred pain may assume a pseu-
doradicular pattern, making the underly-
ing diagnosis difficult to confirm.  There 
is a growing impression that diagnostic 
blocks are needed to confirm facet joints 
as a source of the pain in a given patient, 
because there is little or no evidence that 
facet joint pain can be diagnosed on the 
basis of clinical examination or by medi-
cal imaging alone (6, 28-30, 35-59).

Cervical, thoracic and lumbar fac-

et joints are innervated by the medial 
branches of the dorsal rami (19-29). Fac-
et joints can be blocked by intraarticular 
injections or by anesthetizing the medial 
branches of the dorsal rami, which inner-
vate the target joint. 

In accordance with criteria estab-
lished by the International Association 
for the Study of Pain (59), zygapophysial 
(facet) joints have been shown to be the 
source of chronic pain in 15% to 45% of 
patients with chronic low back pain (37, 
38, 46, 47, 53, 54), 54% to 60% of the pa-
tients with chronic neck pain (54-57) and 
42% to 48% of the patients with thorac-
ic pain (54, 58). These prevalence num-
bers are derived from analysis of place-
bo-controlled blocks or comparative lo-
cal anesthetic blocks.  Specificity, sensi-
tivity, and reliability of comparative lo-
cal anesthetic blocks against placebo, as 
well as a lack of reliability of single blocks 
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have been shown (2-4, 6, 38, 46, 47, 51, 52, 
54, 57, 58). 

Facet joint pain may be man-
aged by intraarticular injections, medi-
al branch blocks and neurolysis of me-
dial branch nerves. However, conflicting 
results have been reported for the value 
of intraarticular injections of facet joints, 
medial branch blocks, and radiofrequen-
cy neurolysis of medial branches in sev-
eral systematic and narrative reviews (60-
65).  Further, none of the systematic re-
views evaluated all three interventions, in-
dependently or in combination.

This review was undertaken to as-
sess systematically, the effectiveness of 

intraarticular facet joint blocks, medial 
branch blocks and medial branch radio-
frequency denervation in the treatment of 
chronic spinal pain of facet joint origin. 

METHODS

Literature Search 
The literature search included MED-

LINE and EMBASE (Jan 1966 – Nov 
2004), Cochrane database, systematic re-
views, narrative reviews, cross-references 
to the reviews and various published tri-
als, and peer reviewed abstracts from sci-
entific meetings during the past two years, 
published in the English language. The 

search strategy consisted of diagnostic in-
terventional techniques, facet (zygapoph-
ysial joint) injections with local anesthet-
ics and steroids, medial branch facet nerve 
blocks with local anesthetics and steroids, 
and medial branch (facet nerve) radiofre-
quency neurotomy.  The emphasis of the 
analysis was on chronic spinal pain of fac-
et joint origin. 

Selection Criteria And Data Extraction
This review focused on randomized 

and observational studies, and reports of 
complications. The population of interest 
was patients suffering with chronic spinal 
pain for at least 3 months who underwent 
facet joint injections and medial branch 
blocks and 6 months for radiofrequen-
cy neurotomy. To be included in this re-
view, ideally, all studies should have docu-
mented the existence of spinal pain of fac-
et origin using controlled diagnostic facet 
joint or nerve blocks.  Due to the scarcity 
of such studies, some studies with single 
blocks were also considered.

Three types of facet interven-
tions were included in this review: 
intraarticular facet joint injections, me-
dial branch blocks, and medial branch ra-
diofrequency neurotomy. All studies pro-
viding appropriate management with out-
come evaluations of at least 3 months and 
statistical analysis were reviewed. The pri-
mary outcome measure was pain relief at 
various time points. The secondary out-
come measures were functional or psy-
chological improvement, return to work, 
and complications. 

For evaluating the quality of indi-
vidual articles, we used the criteria from 
the Agency for Healthcare Research and 
Quality (AHRQ) (66). Important do-
mains and elements for randomized and 
observational trials, are shown in Tables 
1 and 2. For inclusion, studies must have 
met at least 50% of the key domains and 
elements.  Criteria described by the Co-
chrane Review Group for Musculoskele-
tal Disorders (67) were also used for eval-
uation of randomized trials, as shown in 
Appendix A.

Each study was evaluated for inclu-
sion criteria, the study population, out-
comes data, and statistical analysis.  In-
clusion criteria are shown in Appendix B, 
and a study should have answered ques-
tions in a positive manner (at least partial-
ly) in all categories.

Domain# Elements*

Study Question •  Clearly focused and appropriate question

Study Population •  Description of study population

•  Specifi c inclusion and exclusion criteria

•  Sample size justifi cation 

Randomization •  Adequate approach to sequence generation 

•  Adequate concealment method used

•  Similarity of groups at baseline

Blinding •  Double-blinding (e.g., of investigators, caregivers, subjects, assessors, and 
other key study personnel as appropriate) to treatment allocation

Interventions •  Intervention(s) clearly detailed for all study groups (e.g., dose, route, timing 
for drugs, and details suffi cient for assessment and reproducibility for other 
types of interventions)

•  Compliance with intervention

•  Equal treatment of groups except for intervention

Outcomes •  Primary and secondary outcome measures specifi ed

•  Assessment method standard, valid, and reliable

Statistical Analysis •  Appropriate analytic techniques that address study withdrawals, loss to 
follow-up, missing data, and intention to treat

•  Power calculation

•  Assessment of confounding

•  Assessment of heterogeneity, if applicable

Results •  Measure of effect for outcomes and appropriate measure of precision

•  Proportion of eligible subjects recruited into study and followed up at each 
assessment

Discussion •  Conclusions supported by results with possible biases and limitations taken 
into consideration

Funding or 
Sponsorship

•  Type and sources of support for study

# Key domains are in italics
*Elements appearing in italics are those with an empirical basis.  Elements appearing in bold are those 
considered essential to give a system a Yes rating for the domain.  For purposes of this systematic review, the bold 
elements were considered, and to be included studies needed to have at least 5 of the 10 essential elements.
Adapted from ref. 66

Table 1. AHRQ’s key domains and elements for systems to rate the quality 
of  randomized controlled trials 
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Analysis of Evidence
Qualitative analysis was conducted, 

using five levels of evidence for effective-

ness as illustrated in Table 3. Pain relief 
was evaluated on both a short-term (less 
than 6 weeks) and long-term (6 weeks 

or longer) basis for intraarticular injec-
tions and medial branch blocks, where-
as less than 3 months was considered as 
short-term and 3 months or longer was 
considered long-term for radiofrequen-
cy neurotomy.  For randomized trials, a 
study was judged to be positive if the facet 
joint intervention was more effective than 
the reference treatment.  For observation-
al studies, results were considered positive 
if the treatment was effective by defined 
criteria (e.g., >50% pain relief). All other 
conclusions were considered negative. If, 
in the opinion of the reviewers, there were 
inconsistencies in the conclusions, dis-
agreements were resolved by discussion 
and consensus.

RESULTS

Intraarticular Facet Joint Blocks 
Our search strategy identified a total 

of 235 articles.  There were 11 relevant ar-
ticles that were deemed eligible for further 
consideration of inclusion criteria.

Methodological Quality
Four randomized studies of 

intraarticular lumbar steroid facet joint 
injections (68-71) and one randomized 
study of the cervical spine (72) were iden-
tified, which compared results to those of 
similar groups not receiving intraarticular 
steroids.  Of these, Carette et al (68) and 
Barnsley et al (72) met the inclusion cri-
teria and methodological quality crite-
ria (Table 4).  Other randomized trials by 
Lilius et al (69), Marks et al (70), and Nash 
(71) did not meet inclusion criteria and 
were excluded.  Marks et al (70) and Nash 
(71) compared the effects of intraarticular 
injections with medial branch blocks.  
Even though the number of patients in-
cluded was of clinical significance with 
86 and 67, respectively, patient selection 
failed to include controlled diagnostic 
blocks, there was not a blinded evaluation 
by an independent observer, and the au-
thors utilized poor assessment tools. Lili-
us et al (69) included patients with neuro-
logical deficits, failed to confirm diagno-
sis, and used excessive volumes (3 mL to 8 
mL) of active agents.

Two of the randomized studies, one 
by Carette et al (68) involving lumbar fac-
et joint injections and the second one by 
Barnsley et al (72) involving cervical facet 
joint injections, are considered high qual-
ity and have been repeatedly quoted in 
the literature.  Details of randomized tri-

Domain# Elements

Study Question •  Clearly focused and appropriate question

Study Population •  Description of study populations

•  Sample size justifi cation

Comparability of 
Subjects†

For all observational studies:

•  Specifi c inclusion/exclusion criteria for all groups

•  Criteria applied equally to all groups

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

•  Study groups comparable to non-participants with regard to confounding 
factors

•  Use of concurrent controls

•  Comparability of follow-up among groups at each assessment

Additional criteria for case-control studies:

•  Explicit case defi nition

•  Case ascertainment not infl uenced by exposure status 

•  Controls similar to cases except without condition of interest and with 
equal opportunity for exposure

Exposure or Intervention •  Clear defi nition of exposure 

•  Measurement method standard, valid and reliable

•  Exposure measured equally in all study groups

Outcome Measurement •  Primary/secondary outcomes clearly defi ned

•  Outcomes assessed blind to exposure or intervention status 

•  Method of outcome assessment standard, valid and reliable

•  Length of follow-up adequate for question

Statistical Analysis •  Statistical tests appropriate 

•  Multiple comparisons taken into consideration

•  Modeling and multivariate techniques appropriate

•  Power calculation provided 

•  Assessment of confounding factors

•  Dose-response assessment, if appropriate 

Results •  Measure of effect for outcomes and appropriate measure of precision

•  Adequacy of follow-up for each study group

Discussion •  Conclusions supported by results with possible biases and limitations 
taken into consideration

Funding or Sponsorship •  Type and sources of support for study

Table 2. AHRQ’s key domains and elements for systems to rate quality of
  observational studies

# Key domains are in italics
*Elements appearing in italics are those with an empirical basis.  Elements appearing in bold are those 
considered essential to give a system a Yes rating for the domain. For purposes of this systematic review, 
the bold elements were considered, and to be included studies needed to have at least 5 of the 8 essential 
elements.
†Domain for which a Yes rating required that a majority of elements be considered.
Adapted from ref. 66
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spine (16, 46, 47, 53, 54).  Consequently, 
failure to exclude placebo responders di-
luted the findings of true responses, mak-
ing detection of differences between the 
study and control groups difficult. Fur-
ther, even though results were judged to 
be positive at 6 months in the methyl-
prednisolone group, they performed vari-
ous types of analyses and finally conclud-
ed that there was no significant difference 
between groups.

Barnsley et al (72) performed a 
well-conducted study, but faced criti-
cism.  They included a total of 41 patients 
whose origin of neck pain was posttrau-
matic, following whiplash.  Consequently, 
results may not be extrapolated to treat-
ment of patients with cervical facet joint 
pain from nontraumatic causes, because 
responses to intraarticular steroid injec-
tions is not known for cervical facet joint 
pain of spontaneous origin.

Among the observational reports, 
numerous studies were evaluated for in-
clusion.  Among these, five studies (73-

als included in the evidence synthesis and 
methodological quality for intraarticular 
injections are shown in Table 4.  Even 
though methodological criteria for both 
the above studies was considered opti-
mal, Carette et al (68) failed to exclude 
placebo responders, which may account 
for the relatively high incidence of pa-

tients in their study with presumed facet 
joint pain.  They showed a prevalence of 
lumbar facet joint pain of 58% in patients 
with spine pain, based on inclusion crite-
ria in Phase I of the study.  False-positive 
rates have been evaluated by multiple in-
vestigators with a calculated prevalence of 
facet pain of 17% to 47% for the lumbar 

Level I Conclusive: Research-based evidence with multiple relevant and high-quality scientifi c 
studies or consistent reviews of meta-analyses 

Level II Strong: Research-based evidence from at least one properly designed randomized, controlled 
trial; or research-based evidence from multiple properly designed studies of smaller size; or 
multiple low quality trials. 

Level III Moderate: a) Evidence obtained from well-designed pseudorandomized controlled trials 
(alternate allocation or some other method); b) evidence obtained from comparative studies 
with concurrent controls and allocation not randomized (cohort studies, case-controlled 
studies, or interrupted time series with a control group); c) evidence obtained from 
comparative studies with historical control, two or more single-arm studies, or interrupted 
time series without a parallel control group. 

Level IV Limited: Evidence from well-designed nonexperimental studies from more than one center or 
research group; or confl icting evidence with inconsistent fi ndings in multiple trials 

Level V Indeterminate: Opinions of respected authorities, based on clinical evidence, descriptive 
studies, or reports of expert committees. 

Table 3. Designation of  levels of  evidence 

Adapted and modifi ed from ref. 4

Study/Methods Participants Interventions Outcome(s) Result(s)

Conclusion(s)
Short-term relief  < 6 weeks
Long-term relief  > 6 weeks

Lumbar Spine 

Carrette et al (68)

Lumbar facet joint 
injections

Randomized, double-
blind, placebo-
controlled trial 

AHRQ Score 
  10/10

Cochrane Score
  10/10

190 patients entered 
Phase I of the 
study. Of these, 110 
(58%) reported a 
reduction of 50% or 
more in their pain 
after the injections 
of lidocaine.  Nine 
patients were not 
included in the 
study.  Thus, 101 
patients entered the 
randomized trial 
(Phase II), 51 in the 
methylprednisolone 
group, and 50 in the 
placebo group.

The patients received 
injections of either 
20 mg (1 mL) of 
methylprednisolone 
acetate mixed with 
1 mL of isotonic 
saline or 2 mL of 
isotonic saline in each 
of the facet joints.  
All the injections 
were preceded by 
arthrography and 
were performed under 
fl uoroscopic guidance. 

95 patients 
of 101 were 
followed for 
6 months 
and their 
condition 
assessed with 
scales of pain 
severity, back 
mobility, and 
limitation of 
function.  

42% of the patients who 
received methylprednisolone 
and 33% of those who received 
placebo reported marked or very 
marked improvement with no 
signifi cant difference among the 
groups at 3 months and after 
3 months with no signifi cant 
difference at 1 month and 3 
months. 
The proportion of patients 
treated with methylprednisolone 
who reported marked or very 
marked improvement 6 months 
after the injections increased 
to 46%, whereas it decreased 
to 15% for the patients who 
received placebo with a 
statistically signifi cant difference 
(p = 0.002

Negative short-term 
and long-term

Cervical Spine 

Barnsley et al (72)
Cervical facet joint 
injections
Randomized, 
double-blind, trial of 
intraarticular 

AHRQ Score 
  10/10
Cochrane Score
  9/10

41 patients with 
cervical pain after 
whiplash and 
with relief of pain 
after controlled 
diagnostic blocks 
randomized to 
intraarticular 
steroid or local 
anesthetic 
cervical facet joint 
injections.

Patients randomized 
to intraarticular 
injection of 5.7 mg 
betamethasone or 
1ml intraarticular 
bupivacaine.

Return 
of pain to 
50% of 
preinjection 
pain level.

No signifi cant difference in 
duration of pain relief. Median 
duration of time to return of 
pain to 50% was 3 days in the 
steroid group and 3.5 days in the 
local anesthetic group.

Negative short-term  
and long-term 

Table 4.  Characteristics of  published randomized trials of  intraarticular facet joint injections 
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77) met the inclusion criteria.  Among 
the prospective trials included in the evi-
dence synthesis, 3 (73-75) of the 5 studies 
(73-77) were prospective and 2 were ret-
rospective (76, 77).  Among these, pain re-
lief was the only outcome measure evalu-
ated in all the studies except in one study, 
where return to work also was evaluated 
(76).  Characteristics and results of ob-
servational studies of intraarticular facet 
joint injections are illustrated in Table 5 
along with methodological scores.

Effectiveness
Carette et al (68) ultimately conclud-

ed that the results of their study were neg-
ative at 6 months, although patients who 
received intraarticular methylpredniso-
lone were considerably improved com-
pared to the control group.  Notwith-
standing their suggestion that concur-
rent treatments may have influenced the 
outcomes, for purposes of this systemat-
ic review, in terms of pain relief following 
intraarticular facet joint injections, the 
outcome is considered to have been pos-

itive for lumbar facet pain at 6 months.  
The second study, by Barnsley et al (72), 
obtained negative results with cervical 
intraarticular injections of steroids and 
local anesthetic.

Among the non-randomized trials, 3 
prospective evaluations (73-75) and 2 ret-
rospective evaluations (76, 77) met inclu-
sion criteria. Among the prospective trials 
included in the evidence synthesis, Lynch 
and Taylor (75) reported initial pain relief 
in 31 of 35 patients receiving intraarticular 
steroids, whereas 8 of the 15 patients re-
ceiving extraarticular steroids reported 
pain relief.  Long-term relief was reported 
in 62% at 3 months and 56% at 6 months.  
Destouet et al (74) reported significant 
pain relief for 1 to 3 months in 54% of the 
patients and for 3 to 6 months in 38% of 
the patients. Murtagh (73) reported long-
term relief of longer than 3 months in 
54% of patients, although a large fraction 
of the patients included had nonspecific 
back pain or radicular symptom. Among 
the retrospective evaluations, Lippitt (76) 

reported greater than 50% relief initially 
in 42% of patients, which declined to 14% 
at 6 months and 8% at 12 months. Lau et 
al (77) reported initial relief in 56% of pa-
tients, which declined to 44% at 3 months, 
and 35% at 6 to 12 months.

Level of Evidence 
Based on the present review, only the 

randomized trial of lumbar spine pain by 
Carette et al (68) may be considered to be 
positive (albeit controversial), however, 
at 6 months, improvement remained be-
low 50%. In contrast, the second random-
ized trial of cervical spine pain following 
whiplash injury by Barnsley et al (72), was 
negative. Among the non-randomized tri-
als, short-term positive results were noted 
in 4 of the 5 studies with long-term posi-
tive results in, 3 of the 5 studies. 

Overall, the evidence was Level III, 
or moderate for short-term improve-
ment and limited for long-term relief 
with intraarticular lumbar facet joint in-
jections.  The evidence for cervical facet 
joint pain was negative.

Study/Methods Participants Intervention(s) Outcome(s) Result(s) Conclusion(s)
Short-term relief < 6 weeks 
Long-term relief > 6 weeks

Murtagh (73)

Prospective study

AHRQ Score -6/8

100 patients with low 
back pain with pain 
relief after lumbar 
intraarticular facet 
joint injections using 
fl uoroscopy or CT.

Patients with immediate 
relief of pain after local 
anesthetic injections re-
ceived repeat intraarticular 
injection of 6 mg beta-
methasone.

Follow-up in 
all patients. 
Subjective relief 
as determined 
by patient 
response.

54% of patients had 
more than 3 months 
of pain relief.

Positive short-term 
and  long-term

Destouet et al (74)

Prospective study

AHRQ Score -6/8

54 patients studied; 13 
had previous lumbar 
surgery.  Patients 
received intraarticular 
facet injections. 

Patients with immedi-
ate relief of pain with 
fl uoroscopically guided 
intraarticular local anes-
thetic injections received 1 
ml 0.25% bupivacaine and 
40 mg depot methylpred-
nisolone for treatment.

Pain relief. 54% of patients had 
initial relief; whereas 
38% had continued 
pain relief for  3 
months or longer.

Positive short-term and 
negative long-term

Lynch and Taylor 
(75)

Prospective study

AHRQ Score   6/8

35 patients in 
intraarticular and 
15 in extraarticular 
group, with presumed 
lumbar facet pain were 
studied.

Intraarticular or 
extraarticular 
injections with 60 mg 
methylprednisolone.

Pain relief. 89% of patients had 
pain relief initially 
in the intraarticular 
group; intraarticular 
injections were better 
than extraarticular.

Positive short-term and  
long-term

Lippitt (76)

Retrospective review

AHRQ Score -5/8

99 patients with 
clinical diagnosis 
of lumbar facet 
pain received facet 
joint injections with 
fl uoroscopy.

Intraarticular injection of 1 
ml 1% lidocaine and 80 mg 
depot methylprednisolone.

Pain relief, 
return to work.

42% of patients had 
initial relief which 
declined to 14% at 6 
months.

Negative short-term and
 long-term

Lau et al (77)

Retrospective study

AHRQ Score -6/8

34 consecutive patients 
with clinical diagnosis 
of lumbar facet pain 
received facet joint 
injections with fl uo-
roscopy.

Intraarticular injection 
of bupivacaine and depot 
methylprednisolone.

Pain relief. 56% of patients 
reported immediate 
pain relief, which 
declined to 44% at 3 
months and 35% at 6 
to 12 months.

Positive short-term and 
negative long-term

Table 5.  Characteristics and results of  observational studies of  lumbar facet joint injections 
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Medial Branch (Facet Joint Nerve) 
Blocks

Our search strategy identified a total 
of 162 references. There were 6 relevant 
articles that were deemed eligible for con-
sideration of inclusion criteria.

Methodological Quality
The therapeutic role of medial 

branch blocks was evaluated in 4 random-
ized clinical trials (70, 71, 78, 79) and two 
non-randomized clinical trials (80, 81).

Of the 4 randomized clinical tri-
als (70, 71, 78, 79), only one study by 
Manchikanti et al (78) met inclusion cri-
teria. Marks et al (70) and Nash (71) com-
pared the effectiveness of intraarticular 
injections with medial branch blocks. 
They failed to appropriately diagnose 
facet joint pain by controlled local anes-
thetic blocks, and the studies lacked long-
term follow-up and outcomes.  Further, 
they did not perform the studies to eval-
uate potential therapeutic benefit.  Thus, 
both studies failed to meet inclusion cri-
teria.  The study by Manchikanti et al (81) 
was excluded, as the study purpose was to 
evaluate the stability of lumbar facet joint 
pain diagnosed by controlled, compara-
tive local anesthetic blocks, rather than 
therapy itself.  Consequently, because no 
other outcome parameters were mea-
sured, the study was excluded.  The report 
by Manchikanti et al (79) was also exclud-

ed, as it evaluated the therapeutic poten-
tial of Sarapin in neural blockade, rath-
er than pain relief on a long-term basis.  
On the other hand, the randomized con-
trolled trial by Manchikanti et al (78) met 
inclusion criteria, and was included in the 
evidence synthesis for lumbar facet pain; 
the characteristics of this study are shown 
in Table 6, along with methodological 
quality criteria.

Among the observational studies, the 
only study meeting inclusion criteria for 
evidence synthesis was by Manchikanti 
et al (80), which evaluated the effective-
ness of cervical medial branch blocks in 
the management of chronic neck pain 
(Table 6).

Effectiveness
Only 2 studies, one randomized 

evaluation (78) and one observation-
al study (79) met methodological crite-
ria and were included in evidence synthe-
sis.  The randomized trial (78) evaluated 
the effectiveness of medial branch blocks 
in lumbar facet joint pain and the obser-
vational study (79) evaluated cervical me-
dial branch blocks for managing chronic 
neck pain.  Both studies showed signifi-
cant pain relief and improvement in other 
outcome parameters.

Level of Evidence
According to the levels of evidence 

described in Table 3, evidence was mod-

erate or level III for short-term and long-
term relief with lumbar and cervical me-
dial branch blocks in managing chronic 
low back or neck pain.  

Medial Branch Radiofrequency 
Neurotomy

Our search strategy yielded a total of 
124 reports.  Following detailed review, 17 
relevant articles were identified to for sub-
sequent evaluation.  

Methodological Quality
For the current systematic review, 

four randomized trials evaluating the effi-
cacy of medial branch facet radiofrequen-
cy neurotomy were identified, one with 
cervical medial branch neurotomy (82) 
and three with lumbar medial branch 
neurotomy (83-85). Among the random-
ized trials, only 2 met inclusion criteria.  
The study by Lord et al (82) evaluated 
the effectiveness of percutaneous radio-
frequency neurotomy from cervical zyg-
apophysial joint pain and the study by van 
Kleef et al (83) evaluated the effectiveness 
of radiofrequency lumbar facet denerva-
tion for chronic low back pain.  The meth-
odological scoring for both of the studies 
is illustrated in Table 7, along with study 
descriptions.

Other randomized trials were ex-
cluded as they failed to meet inclusion 
or methodological criteria. The study by 

Study/Methods Participants Intervention(s) Outcome(s) Result(s) Conclusion(s)

Lumbar Spine 

Manchikanti et al, (78)

Lumbar medial branch 
blocks

Randomized, 
controlled trial

AHRQ Score - 8/10

Cochrane Score - 6/10

200 patients with 
low back pain 
were evaluated.  
73 patients were 
enrolled in study 
after confi rmation 
of facet pain 
by controlled 
diagnostic facet 
nerve blocks.

Medial branch 
blocks with 
fl uoroscopy. 
Patients randomized 
into 2 groups: 
local anesthetic, 
bupivacaine, with or 
without Sarapin®.  
Patients had repeat 
procedures as 
clinically indicated.

Outcomes were evaluated 
over a period of 2½ years.  
Measurements were 
performed at 1 month, 
3 months, 6 months, 12 
months, 18 months, 24 
months, and 32 months.  
Outcomes included pain 
relief, physical health, 
psychological status, narcotic 
intake, and employment 
status.

Cumulative signifi cant 
relief with 1 to 3 injections 
up to 2.5 years.  Overall, 
signifi cant relief for a mean 
of 6.5 months.
There was signifi cant 
improvement noted in 
overall health status with 
improvement in pain relief, 
psychological status, and 
return to work status. 

Positive short-
term and long 
term

Cervical Spine

Manchikanti et al 
(80)

Cervical medial branch 
blocks

Prospective

AHRQ Score  - 8/8

100 consecutive 
patients with 
cervical facet 
pain diagnosed 
by comparative, 
controlled local 
anesthetic blocks.

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

Pain relief
Oswestry Disability Index
Psychological status
Work status

Timings: 3 months, 6 months, 
and 12 months 

Signifi cant pain relief at 3, 6 
and 12 months, compared 
to baseline measurements.  
There was also signifi cant 
improvement in disability 
status, psychological status, 
and return to work.  

Positive short-
term and long 
term

Table 6.  Characteristics of  published reports of  cervical and lumbar medial branch blocks

Short-term relief < 3 months
Long-term relief > 3 months
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LeClaire et al (85), which appeared to be 
a well-performed, double-blind, place-
bo-controlled trial, had several deficien-
cies.  This study failed to define the study 
population using appropriate diagnostic 
criteria. This was considered to be a ma-
jor error, because patients were evaluated 
with a single diagnostic block and pain re-
lief was considered to be more than one 
day’s relief during the 7-day period fol-
lowing the diagnostic block. Consequent-
ly, any results or conclusions also would 
be erroneous.  A study by Gallagher et al 
(84) was not included because it used the 
invalidated Shealy technique, failed to de-
scribe appropriate diagnostic techniques 
and outcome analysis, and it was not clear 
whether interventions were performed 
with fluoroscopy. 

Three other studies were excluded 
from inclusion and evidence synthesis; 
one study used intraarticular facet joint 
denervation (86), which is not medial 
branch neurotomy and is of unclear clin-
ical relevance, and the other two studies 
(87, 88) described radiofrequency lesion-
ing of dorsal root ganglia. 

There were 9 observational studies  
(89-97) identified that met inclusion cri-
teria for the review. Of these, 4 (Table 8) 
evaluated cervical facet radiofrequency 
thermoneurolysis (89, 93, 94, 96) and 6 
(Table 9) studies evaluated low back pain 
(90, 91, 94-97); 2 of the studies (92, 94) in-
cluded evaluations of thoracic facet joint 

pain (Table 10). Some studies (94, 96) 
evaluated more than one level.

Among the 4 prospective trials, Mc-
Donald et al (93) and Sapir and Gorup 
(89) evaluated the effectiveness of cervi-
cal medial branch radiofrequency, where-
as Dreyfuss et al (90) and Vad et al (97) 
evaluated the effectiveness of lumbar ra-
diofrequency. 

All of the studies evaluated pain re-
lief.  One study (90) evaluated multiple 
outcomes at 3, 6, and 12 months.  Two 
studies  (95, 97) evaluated pain relief and 
function and a third study (96) evaluated 
pain relief, analgesic intake, and mood.  
Characteristics and results of observa-
tional studies of facet joint neurotomy, 
along with methodological criteria are de-
scribed in Tables 8-10. 

Effectiveness
Using the inclusion criteria, the stud-

ies by Lord et al (82) and van Kleef et al 
(83) were included for evidence synthesis.  
In addition, 4 prospective, non-random-
ized, observational studies by Dreyfuss et 
al (90), Sapir and Gorup (89), McDonald 
et al (93) and Vad et al (97) and 5 retro-
spective evaluations, by Stolker et al (92), 
Tzaan and Tasker (94), North et al (95) 
Schaerer (96) and Schofferman and Kine 
(91) were included in evidence synthesis.

Lord et al (82) evaluated percutane-
ous radiofrequency neurotomy for man-
agement of chronic cervical facet joint 
pain in a randomized, double blind, pla-

cebo-controlled trial. They concluded 
that for patients with chronic cervical fac-
et joint pain, confirmed by double-blind-
ed, placebo-controlled local anesthet-
ic blocks, percutaneous radiofrequency 
neurotomy with multiple lesions of target 
nerves can provide long lasting relief.

van Kleef et al (83) randomized 31 
patients to radiofrequency neurolysis or 
sham lesioning of lumbar facet medial 
branch nerves.   At 3, 6, and 12 months, 
there were statistically more successes in 
the treatment group than the sham group.  
These results demonstrated that radiofre-
quency denervation of the lumbar facet 
joints can be effective for pain reduction 
in patients with lumbar facet joint pain.  

Among the non-randomized or ob-
servational studies, Dreyfuss et al (90) de-
scribed lumbar facet joint radiofrequency 
neurotomy and found 60% improvement 
in 80% of patients at 1 year. McDonald et 
al (93) determined the long-term effica-
cy of percutaneous radiofrequency me-
dial branch neurotomy for the treatment 
of chronic neck pain in 28 patients di-
agnosed as having cervical zygapophysial 
joint pain, on the basis of controlled di-
agnostic blocks.  They reported a median 
duration of relief after the first procedure 
of 219 days when failures were included, 
and 422 days when only the successes were 
considered.  In addition, radiofrequency 
neurotomy of the cervical zygapophysial 
joints significantly reduced headache se-

Study/Methods Participants Intervention(s) Outcome(s) Result(s) Conclusion(s)
Short-term relief  < 3 months   
Long-term relief  > 3 months

Cervical Spine 

Lord et al (82)
Cervical zygapophysial 
joint nerve radiofrequency

Randomized, placebo-
controlled, double-blind 
trial

AHRQ Score -   9/10

Cochrane Score -   9/10

24 patients with neck 
pain > 3 months’ 
duration in cervical 
spine, confi rmed by 
controlled blocks
Control =12
Treatment=12

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

3, 6 and 12 month 
follow-up;
0 to 5 of 100 on 
VAS scale; Word 
count 3 or less 
on McGill Pain 
Questionnaire 

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

Positive short- term and long-term

Lumbar Spine

van Kleef et al (83)
Lumbar zygapophysial 
joint radiofrequency

Randomized, placebo-
controlled, double-blind 
trial

AHRQ Score -   9/10

Cochrane Score -   7/10

31 patients (16 in Con-
trol , 15 in Treatment) 
with low back pain of 
at least 12 months’ du-
ration, confi rmed by 
diagnostic controlled 
blocks.

RF group lesion 60 
sec at 80° C of medial 
branch; Control 
group received sham 
treatment with 
electrode insertion.

2, 3, 6 and 12 
months follow-
up.
Number of 
successes, (> 2 pt 
reduction VAS, > 
50% Global and 
Oswestry)

Statistically higher 
improvement in 
treatment than control 
at the indicated times 
(e.g.; 67% treat, 37% 
sham at 2 months).

Positive short- term and long-term

Table 7.  Characteristics of  published randomized trials of  medial branch neurotomy 
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Study/Methods Participants Intervention(s) Outcome(s) Result(s) Conclusion(s)

Short-term relief < 3 months
Long-term relief > 3 months

McDonald et al (93)

Prospective, non-
randomized

AHRQ Score -   7/8

28 patients with cervical 
facet pain diagnosed 
by comparative local 
anesthetic blocks.

Cervical facet nerve 
radiofrequency; 
repeated when pain 
returned.

Pain relief and 
duration of 
benefi t.

Complete pain relief obtained 
in 71% of patients after initial 
procedure. Median duration 
of relief was 219 days for all 
patients; 422 days for initial 
responders.

Positive short-
term and long 
term 

Tzaan and Tasker (94)

Retrospective

AHRQ Score - 6/8

118 consecutive 
procedures in 90 patients 
diagnosed by local 
anesthetic facet nerve 
block.

Radiofrequency facet 
neurotomy at involved 
levels.

Pain relief. 41% of patients had >50% relief 
at an average follow-up of 5.6 
months.

Negative short-
term and long 
term 

Schaerer  (96)
Retrospective

AHRQ Score - 6/8

117 patients with a total of 
50 cervical procedures.

Radiofrequency facet 
neurotomy at involved 
levels.

Pain, analgesics 
and mood.

50% of 50 patients had >50% 
pain relief, with average follow-
up of 13.7 months.

Negative short-
term and long 
term 

Sapir and Gorup (89)

Prospective nonrandomized

AHRQ Score 
  7/8

46 patients with cervical 
whiplash symptoms 
completed the study.  
Litigant and non-litigant 
patients were included.

The 2-phase diagnostic 
cervical medial branch 
blocks, followed 
by radiofrequency 
neurotomy. 

VAS and 
self-report of 
improvement 
(SRI) 

The difference between groups 
in the degree of symptomatology 
or response to treatment did not 
reach signifi cance.  

Positive short 
and long-term 

Table 8.  Characteristics and results of  observational studies of  cervical medial branch neurotomy

Table 9.  Characteristics and results of  observational studies of  lumbar medial branch neurotomy

Study/Methods Participants Intervention(s) Outcome(s) Result(s) Conclusion(s)

 Short-term relief < 3 months
Long-term relief > 3 months

Dreyfuss et al (90)

Prospective nonrandomized

AHRQ Score 
  8/8

15 patients with 
chronic lumbar facet 
pain diagnosed by 
comparative local 
anesthetic blocks.

Lumbar 
radiofrequency; EMG 
of multifi dus muscle 
used to determine 
accuracy of neurotomy.

Pain relief, 
functions, EMG 
at 6 weeks; pain 
relief & outcomes 
assessment at 3, 6, 
and 12 months.

60% of patients obtained at least 
90% relief of pain at 12 months, 
and 87% at least 60% relief at 
12 months.

Positive short-
term and long 
term 

Schofferman and Kine (91)

Retrospective

AHRQ Score -    7/8

20 patients underwent 
repeat radiofrequency 
neurotomy.  Medial 
branch blocks used for 
initial diagnosis.

Radiofrequency 
neurotomy of the 
lumbar facets; repeated 
as indicated clinically.

Pain relief. Mean duration of relief of initial 
RF was 10.5 months.  Second 
treatment effective in 85%; 
mean duration of relief of 11.6 
months.

Positive short-
term and long 
term 

Vad et al (97)

Prospective nonrandomized

AHRQ Score -   8/8

12 patients with sports-
related low back pain 
diagnosed with medial 
branch blocks.

Radiofrequency 
neurotomy of the 
lumbar facets.

Pain relief 
and return to 
pretreatment level 
of function.

Mean duration of pain relief: 
1.3 years.  83% of patients 
returned to pretreatment level 
of function.

Positive short-
term and long 
term

North et al (95)

Retrospective

AHRQ Score - 7/8

82 patients with lumbar 
pain of facet origin 
diagnosed by facet nerve 
blocks.

Radiofrequency 
neurotomy of the 
lumbar facets for 42 
patients.

Pain relief and 
function.

45% of patients with 
radiofrequency reported >50% 
pain relief at 2 years.

Negative short-
term and long 
term 

Tzaan and Tasker (94)

Retrospective

AHRQ Score - 6/8

90 patients diagnosed by 
local anesthetic blocks.

Radiofrequency facet 
neurotomy at involved 
levels.

Pain relief. 41% of patients had >50% relief 
at an average follow-up of 5.6 
months.

Negative short-
term and long 
term.

Schaerer  (96)

Retrospective

AHRQ Score - 6/8

117 patients 
71 lumbar procedures 

Radiofrequency facet 
neurotomy at involved 
levels.

Pain, analgesics 
and mood.

35% of 71 lumbar RF had >50% 
pain relief, with average follow-
up of 13.7 months.

Negative short-
term and long 
term 
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Study/Methods Participants Intervention(s) Outcome(s) Result(s) Conclusion(s)

Short-term relief < 3 months
Long-term relief > 3 months

Stolker et al (92)
 
Retrospective

AHRQ Score -   7/8

40 patients with chronic 
thoracic facet pain diagnosed 
with medial branch block.

Thoracic radiofrequency 
facet neurotomy.

Pain relief. At an average followup 
of 31 months, 83% had 
>50% relief.

Positive short-term 
and long term

Tzaan and Tasker (94)

Retrospective

AHRQ Score -   6/8

90 consecutive patients 
diagnosed by local anesthetic 
facet nerve block.

Radiofrequency facet 
neurotomy at involved levels.

Pain relief. 41% of patients had 
>50% relief at an 
average follow-up of 
5.6 months.

Negative short-term 
and long term 

Table 10.  Characteristics and results of  observational studies of  thoracic medial branch neurotomy

verity in 80% of patients, both at short-
term and long-term follow-up. 

Among the retrospective evalua-
tions, Tzaan and Tasker (94) evaluat-
ed 118 consecutive percutaneous radio-
frequency facet rhizotomies performed 
on 90 patients for cervical, thoracic and 
lumbar pain.  They reported that with the 
first procedure, greater than 50% subjec-
tive reduction of pain was present in 41% 
of patients. They included cervical, tho-
racic and lumbosacral facets and noted 
no significant difference between unilat-
eral or bilateral involvement.  North et 
al (95) evaluated radiofrequency lumbar 
facet denervation with long-term out-
come assessment by a disinterested third 
party interview.  Forty-five percent of pa-
tients undergoing denervation reported at 
least 50% relief of pain at long-term fol-
low-up.  Schaerer (96) evaluated the value 
of radiofrequency facet rhizotomy in the 
treatment of patients with chronic neck 
and low back pain problems in 90 con-
secutive patients, undergoing 117 proce-
dures.  They reported that overall results 
were good to excellent in 50% of the pa-
tients in cervical spine and 35% in lum-
bar spine with an average follow-up time 
of 13.7 months.  Schofferman and Kine 
(91) demonstrated that radiofrequency 
neurolysis can be repeated when pain re-
turns, re-establishing long-term pain re-
lief in 85% of patients.

Criticisms faced by these trials in-
clude the overall relatively small num-
ber of patients.  The total number of pa-
tients combined for cervical and lumbar 
regions in the randomized trials was 27 
in the treatment groups, compared to 28 
in the control groups. Consequently, the 
number of patients undergoing a cervical 

or lumbar intervention is small.  An addi-
tional criticism for van Kleef ’s et al’s (83) 
study is that they included patients after 
a single diagnostic block, which increases 
the false-positive rate.

Level of Evidence
Evidence for radiofrequency neurot-

omy was Level III to Level II, moderate to 
strong for short-term and long-term relief 
of lumbar and cervical facet joint pain.  

Safety and Complications
Our search strategy yielded 246 arti-

cles regarding spinal injections. The most 
common and worrisome complications 
of facet joint interventions are related to 
needle placement and drug administra-
tion. Potential complications include du-
ral puncture, spinal cord trauma, infec-
tion, intraarterial or intravenous injec-
tion, spinal anesthesia, chemical menin-
gitis, neural trauma, pneumothorax, ra-
diation exposure, facet capsule rupture, 
hematoma formation, and steroid side ef-
fects (98-114).  The risks associated with 
needle injections may be higher in the cer-
vical spine, particularly with intraarticular 
facet joint injections, and perhaps partic-
ulate steroid injections into vessels in the 
neck, given the proximity of the cervical 
spinal cord.  However, quantitative data 
are lacking.

Potential side effects with radiofre-
quency denervation include painful cu-
taneous dysesthesias, increased pain due 
to neuritis or neurogenic inflammation, 
anesthesia dolorosa, cutaneous hyperes-
thesia, pneumothorax and deafferenta-
tion pain.  Unintentional damage to a spi-
nal nerve during medial branch radiofre-
quency, causing a motor deficit, is also a 
possible complication of the neurolytic 

procedure.
Data regarding the incidence or 

prevalence of complications are sparse, 
with respect to specific complications 
with intraarticular facet joint injections 
and medial branch blocks.  A retrospec-
tive chart review of patients undergo-
ing radiofrequency neurotomy for fac-
et joint pain over a five-year period pro-
vides some data regarding the complica-
tion rates associated with the procedure 
(113).  Kornick et al (113) reported six 
minor complications with radiofrequen-
cy neurolysis in the lumbar spine. Dur-
ing 116 separate denervation procedures, 
6 minor complications were noted, in-
cluding 3 cases of localized pain lasting > 
2 weeks and 3 cases of neuritic pain lasting 
< 2 weeks.  There were no cases of infec-
tion or new sensory or motor deficits. The 
overall rate of complications, which were 
minor, was 1%.

DISCUSSION

Several systematic and narrative re-
views have evaluated facet joint interven-
tions.  However, none of the systematic 
evaluations included all three interven-
tions, independently or in combination 
in their evidence synthesis. Nelemans et al 
(65) reviewed intraarticular injections in 
a systematic review and provided a neg-
ative opinion. Intraarticular injections 
also have been evaluated in non-system-
atic reviews. Medial branch blocks have 
not been systematically evaluated for their 
therapeutic effectiveness.

Nelemans et al (65) performed a 
partial review of intraarticular injec-
tions showing negative effects.  Slipman 
et al (64) also analyzed the effectiveness 
of intraarticular injections for the low 
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back only, however, it is not clear wheth-
er or not the study was a systematic re-
view.  Their conclusions were more fa-
vorable for intraarticular injections in the 
lumbar spine in managing low back pain.  
Manchikanti et al (4) also reviewed the 
effectiveness of intraarticular injections 
during the preparation of interventional 
pain management guidelines.  However, 
the guidelines are not considered to be a 
systematic review.

Regarding radiofrequency, there 
have been 3 systematic reviews and a crit-
ical review by Slipman et al (64) of me-
dial branch neurotomy. Geurts et al’s (60) 
systematic review included only random-
ized controlled trials and included 6 stud-
ies, two of which were dorsal root gangli-
on radiofrequency lesioning studies, and a 
third involved intraarticular facet dener-
vation. The remaining 3 studies involved 
medial branch radiofrequency lesioning. 
Two of the studies involved lumbar and 
one study involved cervical radiofrequen-
cy lesioning. In the abstract section of the 
paper, the authors stated that “All studies, 
whether high or low quality, reported pos-
itive outcomes.”  Of the two lumbar medi-
al branch radiofrequency lesioning stud-
ies, the study by van Kleef et al (83) was 
rated as high quality and the one by Gal-
lagher et al (84) was rated as low quali-
ty and both were positive studies. By the 
“Best Synthesis Method” of Slavin (115), 
this combination of one positive high 
quality and one additional positive low 
quality study assigned the level of “Mod-
erate Evidence” to the efficacy of radiofre-
quency lesioning in the lumbar region. 
However, the positive study by Lord et al 
(82) involving cervical radiofrequency le-
sioning in whiplash patients was rated as 
high quality, but using the “best synthesis 
method” the authors concluded that there 
was limited evidence “that pain com-
plaints in whiplash patients can be treated 
by RF denervation of cervical zygapophy-
sial joints,” because it was a solitary study 
and the “Best synthesis method” required 
at least one more study of low quality to 
reach the level of “Moderate Evidence” or 
one additional high quality study to reach 
to the level of “Strong Evidence.” The re-
view by Geurts et al (60) has been the sub-
ject of criticism for inappropriate meth-
odology and inaccurate conclusions (116-
118)

The review by Manchikanti et al (63) 
argued that restricting analysis of the ef-
ficacy of an intervention to only ran-

domized controlled trials ignores a large 
body of accumulated evidence about 
the intervention. Thus, both random-
ized controlled trials and observational 
studies were subjected to rigorous anal-
ysis for quality using criteria described 
in an Agency for Healthcare Research 
and Quality (AHRQ) publication (66).  
Based on stringent criteria, Manchikanti 
et al (67) identified 7 randomized trials 
of radiofrequency neurotomy for spinal 
pain, of which 4 related to medial branch 
neurotomy. One of these 4 studies was by 
LeClaire et al (85). Two of these four stud-
ies were excluded in the evidence synthe-
sis analysis due to study deficiencies. The 
study by LeClaire et al (85) was exclud-
ed due to failure to meet the AHRQ cri-
teria for inclusion. The criteria stated by 
the authors were “patients 18-65 years of 
age who had experienced significant relief 
of their low back pain for at least 24 hours 
during the week after intraarticular facet 
injections under fluoroscopy using Om-
nipaque (240 mg, 0.3 mL), as reported by 
the patient and the physiatrist. The med-
ication used was lidocaine hydrochloride 
2% without epinephrine (0.5 mL) and tri-
amcinolone acetonide (40 mg, 0.5 mL).” 
Thus, a method lacking validation was 
employed to select patients for random-
ization to active treatment or placebo 
treatment. The study by Gallagher et al 
(84) was excluded because it used the in-
validated Shealy technique and important 
aspects, such as effects on physical impair-
ment and disability were not investigated.  
Manchikanti et al (63) included for evi-
dence synthesis studies by Lord et al (82) 
and van Kleef et al (83) and 4 prospec-
tive evaluations and 3 retrospective eval-
uations. They excluded numerous studies 
that failed to meet inclusion criteria. 

The review by Niemisto et al (61) in-
cluded only randomized controlled trials 
and was based on current recommenda-
tions of the Cochrane Collaboration Back 
Review Group. Seven randomized con-
trolled trials were identified as meeting 
the criteria and were included in the anal-
ysis, including 2 trials involving radiofre-
quency lesioning of the dorsal root gan-
glion for cervicobrachial pain and 1 tri-
al involving a solitary central intradis-
cal radiofrequency lesion for discogenic 
pain. Of the 4 trials involving radiofre-
quency lesioning of the medial branch-
es, 1 was cervical (82) and 3 were lum-
bar (82-84). Qualitative analysis was per-
formed, assigning the evidence of effica-

cy for the intervention to 1 of 4 levels of 
evidence, Level A (Strong), Level B (Mod-
erate), Level C (Limited) and Level D (no 
evidence).  The cervical radiofrequency 
lesioning study by Lord et al (82) was re-
viewed in detail. The reviewers rated the 
study as high quality and noted that 7/12 
patients in the treatment group and only 
1/12 patients in the control group were 
pain free at 27 weeks post-lesioning and 
that the median time to return of 50% of 
the preoperative pain level was 263 days 
in the intervention group and only 8 days 
in the control group. Despite this, Niemis-
to et al (61) concluded that there was only 
“limited” (level C) evidence that radiofre-
quency lesioning “had a positive short-
term effect on chronic cervical zygapoph-
ysial joint pain” because it was a singular 
study and lacked the corroboration need-
ed to reach a Level B (moderate - 1 high 
quality plus 1 or more low quality studies) 
or Level A (strong - multiple high quality 
studies) classification of evidence. 

Despite problems with the studies 
of LeClaire et al (85) and Gallagher et 
al (84) noted previously, Niemisto et al 
(61) chose to include them in their anal-
ysis. Utilizing their criteria, they conclud-
ed that radiofrequency denervation had a 
positive short-term effect in van Kleef et 
al (83), a neutral effect in LeClaire et al 
(85), and considered the findings of Gal-
lagher et al (84) unclear, “because they did 
not include an intention-to-treat analy-
sis.” Thus, Niemisto et al (61) conclud-
ed that evidence of short-term effect was 
conflicting. 

We observe, similar to Geurts et al 
(60) that Niemesto et al (61) utilized in-
consistent methodology, did not exclude 
2 studies performed inappropriately (84, 
85), and arrived at conflicting conclu-
sions.  Even though the review was de-
scribed as being within the framework 
of Cochrane Collaboration Back Review 
Group guidelines, the conclusions may 
have been unwarranted. 

The review by Slipman et al (64) was 
limited to intraarticular injections and ra-
diofrequency lesioning of medial branch 
nerves in the lumbar spine. They reviewed 
15 studies that discussed radiofrequency 
neurotomy, and out of these, selected 4 
prospective studies for analysis, including 
randomized controlled trials by van Kleef 
et al (83), LeClaire et al (85) and Gallagh-
er et al (84), and the case series by Drey-
fuss et al (90), a prospective, observation-
al study. The authors remarked that “each 
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study reported a positive response to the 
RF treatment.” They noted that “Gallagher 
et al (84) in their abstract mentioned that 
the solution used for the initial diagnostic 
injection was a combination of local anes-
thetic and steroid, whereas the main text 
of the paper states that the solution used 
was only local anesthetic.”  The study by 
van Kleef et al (83) was criticized for pa-
tient selection on the basis of a single pos-
itive diagnostic block “which as discussed 
previously, is known to have a false posi-
tive rate of approximately 38%”, and the 
fact that “the technique may have been in 
error, because he placed the electrodes at 
an angle to the target nerve” rather than 
orienting electrodes parallel to the nerve, 
as has been shown to be of theoretical ad-
vantage in laboratory studies. They also 
noted that LeClaire et al (85) used the 
inclusion criterion of significant relief of 
low back pain for at least 24 hours dur-
ing the week after the diagnostic facet 
block. The study was further criticized for 
the use of the Roland Morris score as an 
important outcome measure, which de-
scribes functional limitation and not pain 
relief. Despite the criticisms noted, they 
rated the evidence in favor of radiofre-
quency lesioning of the medial branches 
for low back pain at Level 3, Moderate.  

In contrast to previous systematic re-
views, the present systematic review has 
several additional features: facet joint in-
terventions involving cervical, thorac-
ic, and lumbar facet joints were evaluat-
ed; randomized and observational stud-
ies were taken into consideration; the re-
view was performed by physicians who 
perform these procedures, although none 
of the reviewed studies were conducted by 
these physicians.  

In the present systematic review, re-
garding intraarticular facet joint injec-
tions, only the randomized trial of lum-
bar spine pain by Carette et al (68) may 
be considered to be positive (albeit con-
troversial), with only a 42% success rate. 
In contrast, the second randomized trial 
of cervical spine pain following whiplash 
injury by Barnsley et al (72), was  nega-
tive. Among the non-randomized trials, 
positive results were noted for short-term 
relief in 4 of the 5 studies; however, long-
term relief was noted only in 3 of the 5 
studies.  The evidence was moderate for 
short-term and long-term pain relief with 
intraarticular lumbar facet joint injec-
tions. However, the only randomized trial 
of cervical spine facets was negative, with 

no observational studies available.  Con-
sequently, evidence for cervical facet joint 
injections was negative.

The evidence was moderate for 
short-term and long-term pain relief with 
lumbar and cervical medial branch blocks 
in managing chronic low back and neck 
pain.

Regarding radiofrequency neuroto-
my, there was one properly designed ran-
domized, controlled trial, each, for cer-
vical and lumbar regions. However, the 
number of patients was small. Addition-
al evidence was provided by mixed pos-
itive short-term and long-term results 
from observational studies. The evidence 
for radiofrequency neurotomy was mod-
erate to strong for short-term and long-
term pain relief of lumbar and cervical 
facet joint pain.  

CONCLUSION

Based on a systematic review 
of the studies described herein, with 
intraarticular facet joint injections there 
was moderate evidence for short-term 
and long-term relief of chronic lum-
bar facet pain, and negative evidence for 
cervical facet joint injections.  For medi-
al branch blocks there was moderate ev-
idence in managing lumbar and cervical 
facet joint pain. For radiofrequency facet 
neurolysis there was moderate to strong 
evidence for short-term and long-term 
relief of lumbar and cervical facet joint 
pain.

Appendix A. Methodologic quality 
criteria list (key items of  internal va-
lidity) of  Cochrane Musculoskeletal 
Review Group (67)

Patient selection

1. Treatment allocation 

Was the method of randomization 
described and adequate? 
Was the treatment allocation con-
cealed? 

2. Were the groups similar at baseline re-
garding the most important prognostic 
indicators? 

Intervention

3. Was the care provider blinded? 

4. Was controlled for co-interventions 
which could  explain the results?

5. Was the compliance rate (each group) 
unlikely to cause bias?

6. Was the patient blinded? 

Outcome measurement

7. Was the outcome assessor blinded? 

8. Was at least one of the primary out-
come measures applied?

9. Was the withdrawal/drop-out rate 
unlikely to cause bias? 

Statistics

10. Did the analysis include an inten-
tion-to-treat analysis? 

Appendix B. General Inclusion/
exclusion criteria (61)

1.  Are the patients described in suffi cient 
detail to allow you to decide whether 
they are comparable to those that are 
seen in clinical practices of interven-
tional pain management? 

A) Setting – offi ce, hospital, outpa-
tient, inpatient 

B) Physician – interventional pain 
physician, general physician, anes-
thesiologist, physiatrist, neurolo-
gist, rheumatologist, orthopedic 
surgeon, neurosurgeon, etc. 

C) Patient characteristics  - duration 
of pain 

D) Non-interventional techniques or 
surgical intervention in the past

E) Additional exclusion criteria 

F) Additional inclusion criteria

2.  Is the intervention described ad-
equately to enable you to provide the 
same treatment for patients in inter-
ventional pain management settings?

A) Nature of intervention

B) Frequency of intervention

C) Duration of intervention 

3.  Were clinically relevant outcomes 
measured?

A) Proportion of pain relief

B) Disorder/specifi c disability

C) Functional improvement

D) Allocation of eligible and non-eli-
gible patients to return to work

E) Ability to work

F) Psychological assessment or im-
provement
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