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Abstract Pain originating from the lumbar facet joints is
estimated to represent about 15% of all low back pain
complaints. The diagnostic block is considered to be a valuable
tool for confirming facetogenic pain. It was demonstrated that a
block of the ramus medialis of the ramus dorsalis is preferred
over an intra-articular injection. The outcome of the consequent
radiofrequency treatment is not different in patients reporting
over 80% pain relief after the diagnostic block than in those
who have between 50% and 79% pain relief. There is one well-
conducted comparative trial assessing the value of one or two
controlled diagnostic blocks to none. The results of the seven
randomized trials on the use of radiofrequency treatment of
facet joint pain demonstrate that good patient selection is
imperative for good clinical outcome. Therefore, we suggest
one block of the ramus medialis of the ramus dorsalis before
radiofrequency treatment.
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Introduction

The lumbar facet joints (zygapophyseal joints) form the
posterolateral articulations connecting the vertebral arch of
one vertebra to the arch of the adjacent vertebra. As true
synovial joints, each facet joint contains a distinct joint
space capable of accommodating between 1 and 1.5 mL of
fluid, a synovial membrane, hyaline cartilage surfaces, and
a fibrous capsule [1]. The facet joint capsule and surround-
ing structures are innervated. Chemical or mechanical
stimulation of the facet joints and their nerve supply elicit
back and/or leg pain [2].

The prevalence of facet-mediated pain varies in different
studies from less than 5% to as high as 90%. Studies
conducted in well-selected patient populations, using well-
defined diagnostic criteria, indicate a prevalence around
15% [3]. Facetogenic pain is predominantly caused by
repetitive stress and/or cumulative low-level trauma; the
resulting osteoarthritis leads to inflammation, which can
cause the facet joint to be filled with fluid and swell, which
in turn results in stretching of the joint capsule and
subsequent pain generation. Inflammatory changes around
the facet joint also can irritate the spinal nerve via foraminal
narrowing, resulting in sciatica [4••]. The most frequent
complaint is axial low back pain. Sometimes, pain may be
referred into the groin or thigh.

Lumbar paravertebral tenderness is indicative of faceto-
genic pain [2]. When pain gets worse by flexion and
extension, it may be suggestive of pathology originating
from the lowest lumbar segments.

Medical imaging, especially computed tomography (CT)
scan, visualizes degenerative changes of facet joints. The
degree of degeneration is not correlated with pain intensity,
as demonstrated by the observation that abnormalities have
been observed in asymptomatic patients [4••].
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In patients with a clinical diagnosis of facet joint pain,
CT– single-photon emission CT fusion imaging of the
lumbar spine can indicate a “hot” lesion. In one study,
injection of these lesions with local anesthetic was
associated with complete resolution of pain [5]. A positive
diagnostic block was judged to be a definite criterion for
lumbar facet joint pain by 90% of an expert panel [6]. This
technique is commonly used to find confirmation of the
presumed causative level. Conservative treatment consist-
ing of pharmacotherapy, cognitive behavioral therapy,
manual medicine, exercise therapy and rehabilitation, and,
if necessary, a more detailed psychological evaluation, is
the first-line treatment.

The use of intra-articular corticosteroid injections in
the facet joints is controversial. Uncontrolled studies
have demonstrated transient beneficial effects, but the
results of controlled studies have been mostly disap-
pointing. Radiofrequency (RF) treatment of the facet
joints is currently considered the standard treatment of
facet-mediated persistent pain.

The Evidence

A recently published practice guideline for the interven-
tional management of facet pain assessed the available
evidence and issued a recommendation [4••]. On one
hand, the recommendation consists of a numerical value (1
or 2) indicating whether the potential benefits outweigh
the risk and/or burden. When the benefit due to the
effectiveness of the treatment was greater than the risk and
burden of potential complications, value 1 was given.
Value 2 was given when the benefit of the effect was
closely balanced with the risk and burden of possible side
effects. On the other hand, a letter indicates the level of
the evidence (A, B, or C). A indicates the highest level of
evidence (various randomized controlled trials [RCTs] of
good quality), B represents evidence derived from large
observational studies or RCTs with methodological limi-
tations, and C is assigned when the evidence is limited to
observational studies or case series. Additionally, a score
of “0” was given for techniques that are only described in
case reports. Finally, the evidence was interpreted for
outcome, indicated as follows: positive outcome (+),
negative outcome (−), or, when both positive and negative
studies were included, (±) was used.

RF treatment of the ramus medialis (medial branch) of
the ramus dorsalis, or facet denervation was given a score
1B+, which implicates a positive recommendation. Seven
controlled studies support this recommendation. In the first
controlled study, 41 patients with chronic low back pain
were selected when an intra-articular injection of local
anesthetic induced some pain relief [7]. These patients were

randomized to receive either “sham” or true RF treatment
of the rami mediales of the ramus dorsalis. The two study
groups then were subdivided into patients who obtained
“good” and “equivocal” relief after the diagnostic block.
After 6 months, actively treated patients who initially
experienced good relief from the test blocks had a
significant different improvement compared with patients
from the control group.

In a well-designed placebo-controlled study, good
pain relief lasting up to 12 months after RF treatment
ensued in patients who experienced at least 50% pain
relief for the duration of action of the local anesthetic
after a diagnostic block [8]. Another placebo-controlled
trial found no difference between the active treated group
and the sham group 12 weeks after the intervention [9].
This study has been criticized because the criterion for a
positive “diagnostic” block was 24 h of pain relief after
lidocaine infiltration during the week after the administra-
tion of the local anesthetic. Moreover, the effect was
assessed by the family doctor. In this manner, 94% of the
screened patients with back pain were selected for
participation, which is much greater than the presumed
prevalence for lumbar facetogenic pain (around 15%) in
this cohort. For this reason, this study is judged to have
major conceptual flaws. Van Wijk et al. [10] also found no
difference between the treatment and control groups with
regard to visual analogue scale (VAS) pain score,
medication usage, and function. However, the RF group
in this study did report 50% reduction in complaints
significantly more often (62% vs 39%) than those who
received a sham procedure. The evaluation method
consisted of a composed outcome measure of median
and maximum pain intensity, daily activities, and analge-
sic intake, which may be subject to discussion. In the most
recent RCT, a significantly greater improvement in pain
symptoms, global perception of improvement, and quality
of life was observed after 6 months in patients allocated to
RF treatment [11]. Patients with signs and symptoms of
facetogenic pain were further screened with three diag-
nostic blocks, and only those who had a positive response
to the three blocks were randomly assigned.

Conventional RF treatment was compared with
pulsed RF treatment of facetogenic pain in two
randomized trials. Both showed conventional RF to be
superior [12, 13].

From Table 1, where the method for selecting the
patients is illustrated per study, it becomes clear that a
block of the ramus medialis is preferable to intra-articular
injection as diagnostic block. Assessment should preferen-
tially be done in the recovery area, where patients report the
pain intensity on a VAS scale at regular time points for the
duration of action of the local anesthetic. Table 2 details the
relevant clinical trials.
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Reviews

Several groups have performed a review of the available
evidence [14–21, 22•]. The outcomes of those reviews
depend on the type of studies included and the opinion of
the reviewers, which may result in different evidence levels.
The most recent review [22•] concludes that there is
insufficient (poor) evidence from randomized trials
(conflicting trials, sparse and lower-quality data, or no
randomized trials) to reliably evaluate a variety of interven-
tional therapies for spine-related pain, including RF
denervation. Although the title states that this is a
systematic review, it looks more like a narrative review
because the authors did not comply with general guidelines
of writing a systematic review of RCTs, the Quality of
Reporting of Meta-analyses (QUOROM) statement [23]
and now the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [24].
The main problem is the lack of structured overview of the
results. The authors discuss the value of the treatment based
on previous reviews and do not present the outcomes of the
trials in a structured way. Their conclusion was based on six
trials. Several of these six trials had shortcomings. Three
studies did not report the standard errors of the change in
time [7, 10, 12]. One study did not do an intention-to-treat
analysis [7], and in another study flaws were detected in the
assessment of the diagnostic block, as described above [9].

To analyze the effect of intervention, we performed a meta-
analysis including all these six trials, which showed a
significantly better effect of RF compared to placebo (95%
CI, 0.6–1.5 on a 10-point scale; P<0.001). Furthermore, if we
only included the trials without shortcomings [8, 11], the
analysis even showed a significantly better result for RF (95%
CI, 0.7–3.1 on a 10-point scale; P=0.002) [25•]. The results of
these two different analyses indicate that RF treatment of the
facet joints is significantly more effective than placebo [25•].

Retreatment

RF facet denervation is a relatively simple procedure for
which a low incidence of side effects is reported [26].
Therefore, this procedure can be repeated when pain recurs.
A study assessing the effect of one, two, or three RF
treatments of the ramus medialis of the ramus dorsalis
showed that initial responders also had a positive response
to the second and the third intervention. The duration of
effect was about 10 months per procedure and this period
did not change when the intervention was repeated [27]. In
a prospective trial, five patients received a repeat interven-
tion; the mean duration of effect of the second intervention
tended to be longer than the duration of effect of the first
intervention [28•].

Factors Predicting Outcome

The factors predicting outcome of RF facet denervation
were assessed in a retrospective chart review. Patients with
paraspinal tenderness were more likely to have significant
pain reduction 6 months after the intervention. Response to
facet loading, long duration of pain, and previous back
surgery were factors associated with treatment failure [29].
A recently published prospective observational study found
depression, previous surgery, and number of treated joints
to be predictive for a shorter duration of effect of RF facet
denervation [28•].

Whereas a diagnostic block is recommended to confirm
the facet joint involvement, there is no consensus on the
choice between intra-articular and ramus medialis injection,
number of blocks to be performed, and cut-off value for
judging the block to be positive. A comparison of the
treatment outcome in patients reporting 50%–79% pain
relief and those experiencing more than 80% pain relief for
the duration of action of the local anesthetic showed no
significant difference [30••].

The accuracy of facet blocks also depends on the way the
diagnostic block is performed [31•]. In the seven controlled
studies on the efficacy of RF facet denervation there is one
negative study [9] and one equivocal study [10]. In both of
these studies, intra-articular injection of local anesthetic was
used as diagnostic block instead of the block of the ramus
medialis of the ramus dorsalis, the application of the local
anesthetic on the nerve innervating the facet joint. Moreover,
the interpretation of the diagnostic block used in the negative
study is highly controversial as outlined above. Based on the
evaluation of these studies, intra-articular injection of local
anesthetic no longer can be recommended as a diagnostic for
prediction of response to RF treatment.

Facet blocks, as with all diagnostic spinal injections, lack
accuracy [32]. Reports of false-positive rates range between
20% and 40% [33–35]. These findings, and the observation
that in studies where patients were selected by means of
comparative blocks the number needed to treat is the
lowest, led to the proposal for use of controlled or
confirmative blocks [36–38].

However, there is controversy over the added value
of multiplying the examinations before offering definite
treatment to chronic pain patients. A well-conducted
RCT investigated costs and outcomes of RF treatment
using three different medial branch blocks treatment
paradigms: 1) RF denervation without the use of a
screening block; 2) RF denervation if the patient obtains
significant relief after a single diagnostic block; and 3)
RF denervation only if an appropriate patient has a
positive response to two confirmatory blocks [39••]. By
3 months after RF treatment, the proportion of successful
outcomes for each individual group cohort was highest in
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the group where patients received RF treatment without
prior block (33%) compared to 16% in the group of
patients who had one diagnostic block and 22% in the
group of patients who had comparative blocks. Based on
the reimbursement scales applicable in the United States at
the time of the study, the most cost-effective treatment was
performed without prior diagnostic block. However, the
success rates were reversed from the overall success rates
when only those patients who received RF treatment were
evaluated. In the group without diagnostic block, 33% of
the patients had a successful outcome. This was 39% in
the group with a single block and 64% in the double-block
group. These findings confirm earlier observations that
treatment outcome is better when the patients have been
carefully selected [40, 41].

However, this does not mean that controlled blocks
can be recommended as standard procedure. Indeed,
with each additional diagnostic block, the number of
false-positive blocks is reduced, but the number of
false-negative blocks increases, which means that the risk of
withholding efficacious treatment from patients is also
increased.

Besides the balance of the burden of multiple
interventions related to extra visits and interventions
associated with controlled diagnostic blocks, the poten-
tial benefit also should be considered. In the mentioned
controlled study [39•], a 25% increase in successful
outcome is obtained with two diagnostic blocks, but this
requires 100% more diagnostic interventions. Does the
small gain in success justify the extra burden for the
patient, the higher costs, and possible side effects of an
additional treatment session? Moreover, only minor and
transient side effects are reported in the literature after RF
facet denervation [26].

The main objective of performing a diagnostic block
is confirming the involvement of the facet joint and the
level as diagnosed by clinical examination. However,
there is a need for standardization. Based on the
information from the literature, we suggest these
measures:

& One block of the ramus medialis of the ramus dorsalis,
no intra-articular injection;

& Three injection needles, placed at three adjacent levels
under fluoroscopic control;

& A limited amount (maximum 0.7 mL) of local anes-
thetic without corticosteroids per level;

& Evaluation of the change in pain intensity and func-
tionality during the duration of action of the local
anesthetic; and

& A VAS or numeric rating scale for assessment of the
pain intensity, with a nurse assisting the patient in this
assessment.

Conclusions

RF treatment of the lumbar ramus medialis of the ramus
dorsalis (medial branch) has documented efficacy for the
treatment of spine-related pain. The procedure can be
repeated when symptoms return. The diagnosis can be
made by a combination of clinical examination, medical
imaging, and a diagnostic block. The low incidence of side
effects and complications of the RF procedure justifies the
use of only one diagnostic block as opposed to putting an
extra burden on the patient and the health care system to
perform a second controlled block.
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