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Abstract

Background: With facet interventions under scrutiny, the authors’ objectives were to determine
the effectiveness of different lumbar facet blocks and their ability to predict radiofrequency
ablation outcomes.

Methods: A total of 229 participants were randomized in a 2:2:1 ratio to receive intraarticular
facet injections with bupivacaine and steroid, medial branch blocks, or saline. Those with a
positive 1-month outcome (a 2-point or more reduction in average pain score) and score higher
than 3 (positive satisfaction) on a 5-point satisfaction scale were followed up to 6 months.
Participants in the intraarticular and medial branch block groups with a positive diagnostic block
(50% or more relief) who experienced a negative outcome proceeded to the second phase and
underwent radiofrequency ablation, while all saline group individuals underwent ablation.
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Coprimary outcome measures were average numerical rating scale pain scores 1 month after the
facet or saline blocks and 3 months after ablation.

Results: Mean reduction in average numerical rating scale pain score at 1 month was 0.7 + 1.6 in
the intraarticular group, 0.7 + 1.8 in the medial branch block group, and 0.7 + 1.5 in the placebo
group; P=0.993. The proportions of positive blocks were higher in the intraarticular (54%) and
medial branch (55%) groups than in the placebo group (30%; = 0.01). Radiofrequency ablation
was performed on 135 patients (45, 48, and 42 patients from the intraarticular, medial branch, and
saline groups, respectively). The average numerical rating scale pain score at 3 months was 3.0

+ 2.0 in the intraarticular, 3.2 + 2.5 in the medial branch, and 3.5 + 1.9 in the control group (P=
0.493). At 3 months, the proportions of positive responders in the intraarticular, medial branch
block, and placebo groups were 51%, 56%, and 24% for the intraarticular, medial branch, and
placebo groups, respectively (P = 0.005).

Conclusions: This study establishes that facet blocks are not therapeutic. The higher responder
rates in the treatment groups suggest a hypothesis that facet blocks might provide prognostic value
before radiofrequency ablation.

FACET interventions are the second most commonly performed procedures for chronic pain,
yet they remain mired in controversy.:2 Whereas most reviews assert that radiofrequency
ablation is effective for lumbar facet joint pain,3-® others dispute this.2” For intraarticular
injections, most reviews conclude the injections are ineffective,2-48.29 although some studies
indicate they may provide some benefit compared to sham interventions® and conservative
therapy.1112 Unlike negative randomized studies that utilized an intraarticular control group,
a recent positive studyl? compared intraarticular steroids to intramuscular steroids, as
research has revealed that intraarticular nonsteroids may exert an analgesic effect.1!
Intraarticular steroids may work in inflammatory conditions, as randomized!3 and
uncontrolled14-18 studies have shown effectiveness in individuals by positive single-photon
emission computed tomography imaging.

For therapeutic medial branch blocks, the evidence supporting their benefit is based on
several randomized trials performed by the same group.3->19 Theoretically, medial branch
blocks may provide long-term benefit by the release or suppression of ectopic discharges
from medial branches trapped beneath the mamilloaccessory ligament, which occurs in up to
20% of individuals at L5,20 as well as reversal of central sensitization.2!

One should always consider that proper selection and technical factors can play an equal or
greater role in the results of an interventional study than methodologic variables.22 For
example, placebo-controlled studies that selected patients for radiofrequency ablation via
intraarticular injections have yielded equivocal or negative results,23-2% while those that
selected patients by medial branch blocks generally,26-29 but not always,30 reported positive
findings, although methodologic differences preclude direct comparisons. The argument
supporting a prognostic procedure that targets the nerves rather than the joints themselves to
be ablated is intuitive and supported by a multicenter study demonstrating better
radiofrequency ablation outcomes in patients who undergo medial branch blocks rather than
intraarticular injections,3! a small study comparing the prognostic value of medial branch
blocks and pericapsular facet injections before cryodenervation,32 and an experimental study
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demonstrating that 11% of individuals who receive medial branch blocks will continue to
experience pain from facet joint capsular distension, which suggests aberrant innervation.33
Whereas it is commonly written that medial branch blocks and intraarticular injections are
diagnostically equivalent,34-38 this assertion is based on two small studies, only one of
which assessed postblock pain.3940 To date, no randomized studies have examined the
relative prognostic values of medial branch blocks and intraarticular injections before
radiofrequency ablation.

In order to determine the prognostic and therapeutic value before radiofrequency ablation of
intraarticular injections and medial branch blocks for suspected lumbar facet joint pain, we
conducted a randomized study comparing both procedures to a sham injection. We
hypothesized that intraarticular injections performed with local anesthetic and steroid may
have therapeutic effect in a small segment of the population compared to placebo and medial
branch blocks and that medial branch blocks would have better predictive value before
denervation than intraarticular and placebo injections.

Materials and Methods

A diagram of the overall study design is shown in figure 1. Permission to conduct this
multicenter randomized study was granted by the Internal Review Boards at Walter Reed
National Military Medical Center (Bethesda, Maryland), San Diego Naval Medical Center
(San Diego, California), District of Columbia Veterans Administration Medical Center
(Washington, District of Columbia), Puget Sound Veterans Administration Hospital (Seattle,
Washington), Landstuhl Regional Medical Center (Landstuhl, Germany), and The Johns
Hopkins Medical Institutions (Baltimore, Maryland), the Board of Directors at Parkway
Neuroscience and Spine Institute (Hagerstown, Maryland), as well as all participants who
provided informed consent. These sites include U.S. military treatment facilities in the
continental United States and Europe, Veterans Administration Hospitals, one academic pain
treatment center situated in an urban setting, and one private practice pain treatment facility
located in a suburban environment. The standardized protocol was performed at all
participating institutions, with enrollment and follow-up taking place between March 2014
and August 2017. The trial was registered in December 2013 on clinicaltrials.gov,
ClinicalTrials.gov identifier NCT02002429. To correct errors, slight modifications were
made after completion of the trial to reflect the original protocol and conduct of the study
and to include the addition of the coprimary outcome measure of average pain score 3
months after radiofrequency ablation, upon which the power analysis was based. The study
protocol or the analysis plan were not altered.

Inclusion and Exclusion Criteria

Participants were recruited from pain treatment centers at participating institutions. Inclusion
criteria were 18 yr of age or older, predominantly axial low back pain for 3 months or more,
average back pain score more than 3 out of 10 over the past week on a numerical rating
scale, failure to respond to more conservative therapy (e.g., physical therapy, integrative
therapy, and pharmacotherapy) and paraspinal tenderness. Excluded from participation were
patients with a known, specific etiology for low back pain (e.g., significant spinal stenosis or
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grade Il or 111 spondylolisthesis), focal neurologic signs or symptoms, a positive response to
previous spine interventions such as epidural steroids or sacroiliac joint blocks for the
current pain episode, previous facet interventions, lumbar spine fusion, untreated
coagulopathy, and concomitant medical (e.g., unstable angina) or psychiatric condition
likely to undermine the diagnostic work-up or treatment response.

Randomization

A total of 229 participants were randomized in a 2:2:1 ratio by computer-generated
randomization tables into the following three groups:

Group | received facet joint intraarticular injections with bupivacaine and corticosteroid;
Group Il received medial branch blocks with bupivacaine and corticosteroid;
Group 1 received saline injections, with needle placement in the same location as group I1.

Enrollment was done by an investigator physician and stratified by study site. Allocation
was performed by research nurses in blocks of 30 at Walter Reed, Johns Hopkins, and
Landstuhl, and in blocks of 10 at other sites, with treatment divulged v/a sequentially
numbered sealed envelopes before injection. Larger allocation blocks were used to promote
allocation concealment with investigators. Briefings were performed among clinical staff
(e.g., nurse, medical assistant, radiology technician) before each procedure to facilitate
blinding. The patient, research nurse, and evaluating physician (/.e., outcome adjudicator)
were blinded to assignment.

Facet Injection Study Phase

Diagnostic/Prognostic Injections.—All prognostic injections (/.e., blocks used to
select radiofrequency ablation candidates) were performed with superficial local anesthetic
and fluoroscopic guidance by an attending physician board certified in pain medicine or by a
trainee under their supervision. Except in rare circumstances, sedation was not administered.
Levels to be injected were determined v/athe elicitation of tenderness under fluoroscopic
imaging (approximately 4 kg of pressure, the amount of pressure required to blanch a
thumbnail and similar to what is used to elicit tender points in fibromyalgia),*142 referral
patterns,*3 and/or imaging. Individuals with unilateral pain underwent single one-sided
blocks, while those with bilateral pain received bilateral procedures.

Group | (Intraarticular Injections).—The image intensifier was angled obliquely and
sometimes cephalad to optimize the view of the joint space at the targeted level. A 22-gauge
needle was then inserted into the joint with oblique, anteroposterior, and lateral fluoroscopic
imaging. To confirm placement, 0.2 ml of contrast dye was injected. In those instances (e.g.,
patient movement, extremely narrowed joint space, inability to discern the optimal angle)
where an arthrogram could not be obtained after several attempts, an injection just outside of
the joint was performed.#* Once needle placement was deemed acceptable, 0.5 ml of
solution containing 0.25 ml of 0.5% bupivacaine mixed with 0.25 ml of 40 mg/ml
depomethylprednisolone was injected. The dose of steroid used is higher than that used for
clinical trials evaluating therapeutic medial branch blocks,1® but slightly lower than the
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equipotent dosages employed in most,® but not all,1114 studies evaluating intraarticular
steroids. After the procedure, the number of intra- and extraarticular injections was recorded.

Group Il (Medial Branch Blocks).—Medial branch blocks were performed in
accordance with previously published standards and techniques.*2 L5 dorsal rami blocks
were performed by placing a 22-gauge needle in the groove between the sacral ala and
articular process, while higher level lumbar medial branch blocks were done by inserting 22-
gauge needles in an oblique trajectory at a point several millimeters below the junction of
the upper transverse process and the superior articular process. After confirmation of needle
placement in anteroposterior and lateral views, contrast was injected to ascertain appropriate
spread and absence of intravascular uptake. When needle placement was deemed
appropriate, 0.5 ml of solution containing 0.25 ml of 0.5% bupivacaine mixed with 0.25 ml
of 40 mg/ml depomethylprednisolone was administered.

Group Il (Placebo Injection).—This group received the same procedure as group I,
except that 0.5 ml of saline was given once needle placement was optimized.

Postprocedure Instructions and Assessment of Blinding.—In the recovery area,
participants were given a 6-h pain diary broken down into 30-min intervals containing
spaces to annotate their 0 to 10 pain score as well as their activities at the time, to fax or e-
mail back the following day. They were also instructed before discharge to engage in their
normal activities and discount procedure-related pain. A positive block was defined as 50%
or more pain relief sustained for at least 3h, to control for concomitant pain generators.342
To facilitate blinding, the same technique (e.g., trajectory and use of multiplanar
fluoroscopy) was used for verum and sham injections, and no contact with any investigator
was permitted. The same generic procedure note was entered into the chart for all injections,
and images were withheld from the medical record until completion of the study. To assess
blinding, patients were asked before discharge which treatment they thought they received.
No concurrent interventions besides rescue medications were permitted during the course of
the study.

Disposition and Progression to Radiofrequency Ablation.—The first follow-up
visit was performed 1 month after the diagnostic or therapeutic injection (24- to 40-day
window) by a disinterested investigator blinded to treatment. A positive categorical response
(7.e., outcome) was predesignated as a 2-point or more decrease in average back pain,
coupled with a score higher than 3 on a 5-point Likert scale measuring satisfaction with the
results (0 = very unsatisfied, 3 = neither unsatisfied nor satisfied, 5 = very satisfied).

Intraarticular and Medial Branch Block Groups.—Those participants with a positive
pain diary (/.e., positive block) and positive 1-month outcome proceeded to their 3- and 6-
month follow-ups in a blinded fashion. If at any point between 1 month and 6 months their
outcome became negative, they continued to the radiofrequency phase of the study with
blinding maintained. Those with a negative diagnostic block exited the study at the time in
which their follow-up categorical outcome was negative.
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Placebo Group.—Individuals in the placebo group who experienced a negative diagnostic
block (no pain relief from the saline injection) and negative categorical outcome at 1, 3, or 6
months proceeded to radiofrequency ablation in an unblinded fashion, while those with a
positive pain diary were treated in a manner similar to the intraarticular and medial branch
block groups (they proceeded to radiofrequency ablation at the point their categorical
outcome became negative, in a blinded fashion; fig. 2).

Radiofrequency Ablation Study Phase

Follow-up

Radiofrequency Denervation Procedure.—Radiofrequency procedures were done
whenever possible within 2 weeks of the first negative follow-up visit (or when their pain
returned in those with a positive 1-month outcome) in participants in the intraarticular and
medial branch block groups who experienced a positive block and all placebo group
patients. For example, placebo group participants and individuals in the intraarticular and
medial branch block groups with a positive diagnostic block, who experienced a positive 1-
month outcome and whose pain returned at 2 months or 3-month follow-up, would undergo
radiofrequency ablation at these time points.

Radiofrequency ablation procedures were done in accordance with our previously published
standards and techniques, at the spinal levels targeted for the diagnostic injections.*2 To
alleviate procedure-related pain, superficial anesthesia was administered, along with light
sedation as needed. With the image intensifier positioned in an ipsilateral oblique and sharp
caudad-cephalad direction in order to maximize lesion size in an orientation parallel to the
course of the target nerve, 18- or 20-gauge curved radiofrequency needles with 10-mm
active tips (BMC RF Cannula, Baylis Medical, Canada) were inserted in coaxial views until
bone was contacted between the superomedial border of the transverse and superior articular
processes, and the inferior portion of the lateral neck of the superior articular process, with
the convex surface apposed to bone. For L5 dorsal rami lesioning, the cannula was
positioned in the crevice between the lateral aspect of the S1 articular process and the sacral
ala. For each nerve, needles were adjusted to optimize sensory and motor stimulation. For
each nerve lesion, electrodes were inserted and adjusted until correct placement was
confirmed by electrostimulation at 50 Hz, with the goal being concordant sensation at 0.5 V
or less. Before denervation, multifidus stimulation and the absence of leg contractions were
verified with electrostimulation at 2 Hz. After optimal electrode placement was ascertained,
1 ml of 2% lidocaine was injected to reduce procedure-related pain and enhance lesion size.
Ablation was then commenced at 90°C for 135 s with a radiofrequency generator
(Electrothermal 20S Spine System, Smith and Nephew, USA,; Baylis Medical Pain
Management Generator 115V, Baylis Medical, Canada; or Radionics RF Lesion Generator
System, Model RFG-3C, Radionics, Valleylab, USA). At the conclusion of lesioning, 10 mg
depomethylprednisolone mixed with saline (total, 0.5 ml) was administered at each site to
reduce the risk of neuritis.4®

As noted in figure 1, intraarticular and medial branch block group participants remained
blinded in the initial facet joint steroid injection study phase until they exited the study for a
negative outcome. At this juncture, those with a positive diagnostic block proceeded to the
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radiofrequency ablation phase in a blinded fashion, while those with a negative diagnostic
block exited the study. Placebo group participants with a positive diagnostic block were
treated in the same fashion as those in the intraarticular and medial branch block groups,
while those with a negative pain diary who were unblinded when their outcome became
negative proceeded to the radiofrequency ablation phase. In all participants whose pain
recurred in between follow-up visits, their negative data were recorded as part of their next
follow-up, at which point disposition was decided (/.¢., placebo group participants and those
in the intraarticular and medial branch block groups with positive pain diaries proceeded to
radiofrequency ablation). Participants in all groups who obtained a positive categorical
outcome after their facet block past 3 months but before 6 months were not considered
“dropouts” for the radiofrequency phase if they elected to undergo a repeat “therapeutic”
injection, but they did exit the study (fig. 3).

Data Collection

Baseline data recorded included average and worst 0 to 10 numerical rating scale low back
pain scores over the past week, an Oswestry disability index score (version 2.0, MODEMS,
USA,; scored from 0% to 100% with higher numbers indicating greater back pain disability),
46 haseline demographic and clinical variables such as age, sex, etiology of pain, analgesic
medication usage to include opioids, duration of pain, active duty status, tobacco use,
coexisting psychiatric and pain conditions, as well as the levels injected and laterality.
Immediately after the procedure, the number of intra- and extraarticular injections was
annotated in the intraarticular group, with the distinction based on whether or not an
arthrogram was visualized. The day after the procedure when the pain diary was returned,
the percentage of pain relief was determined by a disinterested adjudicator based on pre- and
postblock pain scores and activity levels, as well as a determination regarding whether the
block was positive or negative. The first follow-up was 1-month postblock, at which time the
same clinical variables were recorded in addition to a validated 5-point Likert scale (1 = very
unsatisfied, 2 = unsatisfied, 3 = neutral, 4 = satisfied, 5 = very satisfied) grading satisfaction
with back pain treatment outcomes*’ and complications.

For the facet phase of the study, the primary outcome measure was average 0 to 10
numerical rating scale pain score (10 cm written pain scale showing all integers) 1 month
after the facet injection. Secondary outcome measures included analgesic reduction
(predefined as a more than 20% reduction in opioid use or cessation of a nonopioid
analgesic),2 numerical rating scale pain score with activity, satisfaction and Oswestry
disability index. A positive categorical outcome was predesignated to be a 2-point or more
decrease in average pain score over the past week, which is deemed to constitute clinically
meaningful improvement,*® coupled with a score higher than 3 out of 5 on the patient-
reported satisfaction scale. In participants who experienced a positive 1-month outcome,
subsequent follow-ups were performed at 3 months, and in those who continued to
experience benefit after 3 months, at 6 months. As noted above, those in the intraarticular
and medial branch block groups with a negative pain block exited the study if they had a
negative outcome at any follow-up period, while those in the placebo group proceeded to
radiofrequency ablation.
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The second phase of the study was designed to evaluate the prognostic value of medial
branch and intraarticular blocks before radiofrequency ablation compared to each other and
a saline control block. For this part, the same baseline and follow-up information were
recorded, and the coprimary outcome measure was designated as the average pain score at 3
months postprocedure. Guidelines for continuing or exiting this phase were similar to those
in the facet block follow-up phase in that those who failed to achieve a positive categorical
outcome exited the study per protocol, while those with a positive 1-month outcome
continued to follow-up for 3-month and (if their benefit persisted) 6-month visits.

Statistical Analysis

A power analysis to determine sample size was performed before initiation of the study,
based on the estimated difference between the two local anesthetic treatment groups for the
coprimary outcome measure 0 to 10 numerical rating scale average pain score at 3 months
postradiofrequency ablation. The assumptions included that 50% of participants in the
intraarticular and medial branch block groups would undergo radiofrequency ablation, a
baseline pain score of 6.2 + 1.9 in each group, and postprocedure mean numerical rating
scale pain scores of 4.4 in the intraarticular group and 3.4 in the medial branch blocks group,
with a common SD of 1.45.31 Using an alpha level of 0.016 to correct for a type | error with
three treatment groups, we determined that 31 patients per group who received
radiofrequency ablation would have 80% power to detect a difference of 1.2 in pain scores
and that 40 participants per group would have 90% power. To account for an anticipated
10% dropout rate, 90 participants in groups | and Il were needed. Group 111 (saline) patients
formed the control group; assuming that their 3-month postradiofrequency ablation average
numerical rating scale pain score would be 5.4 £+ 1.45, we determined that there was a 99%
chance of detecting a significant difference between groups Il and I11 in the coprimary
outcome measure. Since the two primary end points were designed to address different study
outcomes, each was assigned a 5% type | error rate.

All statistical analyses were performed in Stata 14 (StataCorp, USA). The coprimary
outcomes of difference in numerical rating scale pain score at 1 month after facet injection
and 3 months after radiofrequency ablation among the three treatment/control groups were
evaluated with an ANOVA. For continuous outcomes, group means and standard deviations
are reported, and ANOVA was used to compare the three treatment/control groups. For
categorical outcomes, percentages are reported, with chi-square tests or Fisher exact tests
used as indicated in the results, based on expected cell counts. For comparisons between two
groups, a Pvalue less than alpha of 0.05 was considered statistically significant, whereas for
comparisons among three groups, a Pvalue less than the Bonferroni-corrected alpha of
0.05/3 = 0.016 was deemed statistically significant.

The primary outcome variable, 0 to 10 numerical rating scale average pain score, was
measured at 1 month after facet injection or 3 months after radiofrequency ablation. Data
were analyzed by an intention-to-treat approach, with the last observation carried forward
for the radiofrequency ablation data. Given the high proportion of patients exiting the study
per protocol after facet injection, no observations were carried forward and only descriptive
statistics were calculated for facet injection follow-up beyond 1 month.
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In order to identify potential differences in covariates between positive and negative
outcome groups for facet injections at 1 month and radiofrequency ablation at 3 months,
Student’s ttests were used for parametric data and Mann—-Whitney U tests were used for
nonparametric data. Covariates in the analysis included treatment group, block outcome,
age, sex, duration of pain, number of levels, unilateral versus bilateral procedure, opioids,
military status, disability, inciting event, other pain conditions, comorbid psychiatric
conditions, traumatic brain injury, smoking status, preprocedure pain scores, and Oswestry
disability index. In order to determine factors associated with treatment outcome after facet
injections at 1 month and radiofrequency ablation at 3 months, exploratory multivariable
logistic-regression analyses were performed with the same covariates identified above in a
backward stepwise approach. A two-sided P value less than 0.05 was considered to indicate
statistical significance. A nonparametric bootstrap method using 500 resamples was used to
internally validate the proposed logistic-regression models.

Among the 229 patients enrolled in the study, 228 completed the assigned facet injection,
and 208 completed the study per protocol. Table 1 shows baseline demographic and clinical
data by group assignment. There were no statistically significant differences in any variables
at baseline among the three groups.

Facet Injection Study Phase

Postblock Pain Relief.—Treatment results following facet injection are shown in table 2.
In patients who underwent facet injection, 50% had a positive block in the immediate
postprocedural period; this difference was significantly different in the three treatment
groups (54% vs. 55% vs. 30% for the intraarticular, medial branch block, and placebo
groups, respectively; £=0.946 for intraarticular vs. medial branch block group, £=0.006
for intraarticular vs. placebo group, and 2= 0.005 for medial branch block vs. placebo
group; overall £=0.010). There were no significant differences among the three groups in
terms of numerical percent reduction in preblock pain score (P=0.999 for intraarticular vs.
medial branch block group, £=0.188 for intraarticular vs. placebo group, and 2= 0.195 for
medial branch block vs. placebo group; overall £=0.163).

1-Month Coprimary Outcome Measure and Follow-ups.—At 1 month after facet
injection, only 24 patients had a positive categorical outcome. For the intraarticular and
medial branch block groups, 12% and 11% of patients, respectively, had a positive
categorical outcome, compared to 6% in the control group (£ = 0.820 for intraarticular vs.
medial branch block group, £ = 0.379 for intraarticular vs. placebo, A= 0.542 for medial
branch block vs. placebo group). The coprimary outcome of mean reduction in average
numerical rating scale pain score at 1 month was 0.7 £ 1.6 (95% CI, 0.3 to 1.0) in the
intraarticular group, 0.7 + 1.8 (95% CI, 0.3 to 1.0) in the medial branch block group, and 0.7
+1.5(95% CI, 0.2 to 1.1) in the placebo group (P = 0.999 for intraarticular vs. medial
branch block, £=0.997 intraarticular vs. placebo group, and £=0.992 for medial branch
block vs. placebo group). There were also no significant differences in the secondary
outcome measures medication reduction, Oswestry disability index, and satisfaction scores.

Anesthesiology. Author manuscript; available in PMC 2019 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Cohen et al.

Page 11

In the intraarticular group, 39 participants (44%) exited per protocol due to a negative
diagnostic block and 40 (45%) qualified for radiofrequency ablation on the basis of a
positive diagnostic block. Medial branch block group outcomes were similar, with 39 (43%)
exiting per protocol and 43 (47%) proceeding to radiofrequency ablation. Due to the high
rates of negative outcomes at 1 month, few participants continued in the facet phase follow-
up beyond 1 month (fig. 4). Overall, during the entire facet portion of the study, 51% of the
intraarticular group and 54% of the medial branch block group participants became eligible
for radiofrequency ablation (P = 0.713), with 49% and 53%, respectively, proceeding to
denervation (P=0.712).

Radiofrequency Ablation Study Phase

1-Month Follow-up.—Treatment results following radiofrequency ablation with a last-
observation-carried-forward approach are shown in table 3. The mean reduction in average
numerical rating scale pain score 1 month after ablation was 2.2 + 2.1 (95% Cl, 1.6 to 2.8) in
the intraarticular group, 2.1 + 2.0 (95% CI, 1.5 to 2.7) in the medial branch block group, and
1.0 £ 1.6 (95% ClI, 0.5 to 1.5) in the control group (£ =0.986 for intraarticular vs. medial
branch block group, 2= 0.017 for intraarticular vs. placebo group, 2= 0.023 for medial
branch block vs. placebo group), with similar reductions in worst numerical rating scale pain
score and medication use. There was a significant difference in patients experiencing a
positive categorical outcome at 1 month among the three groups, with 67% of the
intraarticular group, 73% of the medial branch block group, and 38% of the control group
participants reporting 2-point or more average pain relief and a satisfaction score higher than
3outof 5 (P=0.511 for intraarticular vs. medial branch block group, Z=0.008 for
intraarticular vs. placebo group, Z=0.001 for medial branch block vs. placebo group).

3-Month Radiofrequency Coprimary Outcome Measure and Follow-ups.—At
the primary outcome time point of 3 months after radiofrequency ablation, there were no
significant differences among the three groups in average or worst numerical rating scale
score, and secondary outcome measures Oswestry disability index score, medication
reduction, or satisfaction. The average numerical rating scale pain score at 3 months was 1.8
+2.3(95% ClI, 1.1 to 2.5) in the intraarticular group, 1.8 = 2.4 in the medial branch block
group (95% CI, 1.1to 2.5), and 0.7 = 1.5 (95% ClI, 0.3 to 1.2) in the control group (P=
0.998 for intraarticular vs. medial branch block group, 2= 0.044 for intraarticular vs.
placebo group, 2= 0.046 for medial branch block vs. placebo group). Among other
secondary outcomes, only 10 (24%) control group patients experienced a continued positive
categorical outcome 3 months after radiofrequency ablation, compared to 23 (51%) and 27
(56%) in the intraarticular and medial branch block groups, respectively (P= 0.619 for
intraarticular vs. medial branch block group, £=0.009 for intraarticular vs. placebo group, P
= 0.002 for medial branch block vs. placebo group). At the final follow-up at 6 months after
radiofrequency ablation, 14 (31%) of the intraarticular group, 20 (42%) of the medial branch
block group, and 7 (17%) of control group participants had ongoing pain relief and
satisfaction. There were no other significant differences among groups at 6 months (fig. 5).
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Cumulative Pain Relief

Figure 6 shows the cumulative pain relief (/.e., additive pain relief from facet block and
radiofrequency ablation) broken down by treatment group. For patients with a positive block
after an intraarticular facet injection, the mean total duration of pain relief was 2.8 + 2.7
months, which broke down as 0.4 + 1.3 months after the facet block and 2.6 + 2.5 months
after radiofrequency ablation. Patients with a positive medial branch block had a mean total
duration of pain relief of 3.4 + 2.8 months, or 0.4 £ 1.3 months after the medial branch block
and 3.1 + 2.6 months after radiofrequency ablation. The mean duration of pain relief was not
significantly different between the two facet block groups (£ = 0.540). The mean total
duration of pain relief for all patients receiving placebo injections was 1.5 + 2.3 months, or
0.1 + 0.5 month after the injection and 1.4 + 2.3 months after radiofrequency ablation, which
was significantly different from intraarticular facet (= 0.016) and medial branch block (P=
0.001) patients.

Factors Associated with Treatment Outcomes

The association between individual demographic factors and treatment outcome 1 month
after facet block and 3 months after radiofrequency ablation is shown in table 4. There were
no significant differences between those experiencing positive or negative outcomes after
either procedure, with the exception of a lower preprocedural Oswestry disability index
score in patients with a positive categorical outcome (P=0.01).

After an exploratory multivariate logistic-regression analysis, treatment group, block
outcome, age, sex, duration of pain, number of levels, unilateral vs. bilateral procedure,
opioids, active duty and deployment status, disability, inciting event, other pain conditions,
comorbid psychiatric conditions, traumatic brain injury, smoking status, preprocedure pain
scores, and Oswestry disability index were not significantly associated with outcome at 1
month after facet injection. The strongest predictor of a positive categorical outcome at 3
months after radiofrequency ablation was the presence of a positive diagnostic block.
Patients with a positive block had a 6.87 (95% CI, 2.32 to 20.33; P< 0.001) times increased
odds of a positive categorical outcome compared to those who had a negative block. In the
same regression analysis, the odds of a positive outcome were decreased by 0.67 (95% ClI,
0.51 to 0.91; £=10.009) per 10-point increase in preprocedural Oswestry disability index.
There was a 0.32 (95% ClI, 0.11 to 0.92; £=0.034) times decreased odds of a positive
radiofrequency ablation outcome for patients on preprocedural opioids compared to those
not on opioids. Nonparametric bootstrap estimates in the logistic-regression model were
similar for the three covariates noted: block outcome (OR, 6.87; 95% CI, 2.04 to 23.13; P=
0.002), preprocedural Oswestry disability index (OR, 0.68; 95% CI, 0.50 to 0.92; £=0.012),
and preprocedural opioid use (OR, 0.32; 95% Cl, 0.10 to 1.07; A= 0.064). No other
covariates assessed were significantly associated with radiofrequency ablation outcomes at 3
months.

Among all intraarticular group injections, 71% were deemed to be intraarticular (/.e., 29%
failure rate), and 36% of intraarticular group participants had arthrograms visible for all
joints targeted (/.¢., all intraarticular). When stratified by injection location, there were no
differences in the proportion of positive blocks (52% vs. 60%; P = 0.492), 1-month facet
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outcomes (18% vs. 8%; £=0.170) or 3-month radiofrequency ablation outcomes (54% vs.
45%; P=0.588) between those individuals in whom all injections were intraarticular and
those in whom some were periarticular, respectively. Other covariates examined were also
not significantly associated with radiofrequency treatment outcome at 3 months.

Effectiveness of Blinding

Among the 223 patients who were asked to guess their facet treatment allocation, 94 (42%)
did not know at all. In the 129 patients that did guess, 35 (27% of guessers, 16% overall)
correctly guessed their treatment allocation, which is approximately equal to the one-third
probability of a correct guess by random chance.

Complications

There were no serious adverse events after any of the facet injections (table 5). There were
no differences in incidence of complications after facet injection (2= 0.600). Facet injection
complications were minor, occurring in 7% of patients, and included rash, localized skin
infection, vasovagal episode, nausea, numbness, and worsening pain. A total of 13 patients
(10%) developed adverse events after radiofrequency ablation, 7 of whom experienced
minor events. Of the four serious adverse events reported, three were judged to be unrelated
to the procedure, and one was a case of suspected medial branch neuritis resulting in an
emergency department visit for worsening axial pain.

Discussion

The main findings in this placebo-controlled study are that facet injections are not
therapeutic, and that while prognostic medial branch block and intraarticular injections may
be associated with superior benefit in some outcomes before radiofrequency ablation
compared to saline, with statistical correction there were no significant differences between
groups for the coprimary outcome measure.

Facet Joint Study Phase Outcomes: Comparison to Other Studies

Our results are consistent with clinical trials and systematic reviews that show negative
evidence for the therapeutic value of facet blocks.2=489 Although studies by Manchikanti et
al 1949 showed some benefit for lumbar medial branch blocks done with or without steroid,
these studies lacked a true control group. Deriving long-term benefit from medial branch
block would be analogous to the long-term treatment of knee arthritis from a local anesthetic
block performed at the nerve(s) providing sensory innervation, which is inconsistent with the
rationale behind the use of local anesthetic blocks as a prognostic procedure before
radiofrequency ablation,° and supported by only a single, underpowered study.194° They
are also inconsistent with the results of most randomized trials, which failed to report that a
significant proportion of patients experienced prolonged benefit from screening medial
branch blocks.25:26:30.51 Although Nath er a/.28 did report that a substantial percentage of
people experienced “prolonged” relief outlasting the expected duration of analgesia during
comparative local anesthetic blocks (wherein one should obtain longer pain relief from
bupivacaine than lidocaine), the duration of benefit was not noted. Possible causes of
prolonged relief from medial branch blocks and intraarticular steroids include entrapment of
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the medial branch beneath the mamilloaccessory ligament, which can occur in up to 20% of
people at L5,20 and active inflammation of the joint.18

Radiofrequency Ablation Study Phase Outcomes: Comparison to Other Studies

The second part of our study examined whether medial branch block or intraarticular was
better as a prognostic procedure before radiofrequency ablation. As noted above, the
frequent contention that medial branch blocks and intraarticular blocks are diagnostically
comparable are based on old studies that contained myriad technical limitations (e.g., not
prescreening participants with diagnostic blocks, measurement of diagnostic effect at
inappropriate intervals, use of excessive volumes, not using contrast to ensure proper
positioning).3940 We hypothesized that medial branch blocks would be superior for reasons
that could include the following: less procedure-related pain (/.¢e., lower false-negative rate);
the high failure rate of intraarticular injections, which were confirmed in our study; aberrant,
nonmedial branch innervation in some people; greater face validity; and the extrapolation of
clinical trials examining the prognostic value of other nerve blocks before ablation (e.g.,
celiac plexus neurolysis).>2 Our studies are in contrast to a case-control study (n = 510) by
Cohen et a/.,31 in which the prognostic value of medial branch blocks and intraarticular
injections performed by the same practitioners were compared to each other before
radiofrequency ablation, with medial branch blocks found to be superior. They are also in
contradistinction to a small (n = 32) randomized study by Birkenmaier et a/.,32 which,
similar to the study by Cohen et a/.,3! found that medial branch blocks were associated with
a better outcome than pericapsular facet blocks before cryodenervation. Notably,
extraarticular injections are not advocated by any organization as a diagnostic or prognostic
tool before radiofrequency ablation,36-38.53 although one might expect anesthetization of the
medial branches in some instances. Comparisons of outcomes between studies that screened
participants with medial branch blocks and intraarticular injections also suggest a slight
benefit for the former, although other differences in methodology render a metaanalysis
fraught with difficulty. Possible explanations for the lack of difference observed include
methodologic flaws in the studies by Cohen et a/31 and Birkenmaier et al.,32 overly
optimistic statistical assumptions that resulted in the study being underpowered, the robust
placebo response we observed, and that no meaningful differences between the predictive
value of the two blocks exists.

Technical Success Rate for Intraarticular Injections

We found a substantial failure rate (29%) of intraarticular injections, which, according to
physicians doing the injections, was greatest at L5-S1. No difference was found between
either short- or long-term relief when the results were stratified based on whether or not all
injections were intraarticular. Our high failure rate is consistent with that of Lynch and
Taylor,** who found that 38% of attempted intraarticular injections were extraarticular and
that only 54% of patients who underwent two-level attempted intraarticular injections had
demonstrable intraarticular spread in both joints. However, they differ from this prospective
study in that those authors found that a higher percentage of people who had two
intraarticular injections experienced complete or partial relief at 2-week follow-up than
those who had no or only 1 intraarticular injection (93% vs. 61%). This small (n = 50) study
did not randomize patients, had a short follow-up period, and their outcomes were neither
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standardized nor included any measure besides whether pain relief was “total” or “partial.”
As alluded to above, extraarticular injections may “inadvertently” block the medial
branches, rendering them diagnostic.

Factors Associated with Radiofrequency Ablation Treatment Outcomes

The strongest factor associated with a positive radiofrequency ablation outcome was a
positive outcome from the diagnostic block. Although the Spine Intervention Society
Guidelines®3 assert that only complete pain relief constitutes a positive block, prospective
studies have found no difference in radiofrequency ablation outcomes when comparing
people who obtain near-complete pain relief to those who obtain partial relief.>*
Anatomically, facet joint arthropathy is rare in the absence of degenerative disc disease,
which generally precedes it by many years.3 When participants who received placebo blocks
were excluded from analysis, there was no difference in the percent pain relief from the
diagnostic block stratified by treatment response, which is consistent with a strong placebo
effect in some individuals.

The observation that the proportion of responders and some other secondary outcome
measures after radiofrequency ablation were superior with medial branch block and
intraarticular injections than in the placebo group provides some evidence for the validity of
facet injections as diagnostic tools. However, there are other factors that could have
contributed to the greater benefit found in the treatment groups. Single facet blocks carry a
false-positive rate between 20% and 40%.3:36:38 Since only responders in the intraarticular
and medial branch block groups proceeded to radiofrequency ablation, placebo
nonresponders were essentially screened out, which was not the case for those allocated to
the sham group, all of whom proceeded to denervation. Moreover, expectations may have
been higher in the two-thirds of patients who received true facet blocks than in those who
received saline injections, as well-informed patients who failed to derive relief from the
sham injections may have known that only a minority of them would have true faceto-genic
pain. Expectations play a key role in the placebo effect, which is particularly robust for
interventional procedures.>®

Drop-off in Success Rate

There was a modest drop-off in our success rate between the 1-month and 6-month follow-
ups, which is consistent with nearly all pain treatments, including spine surgery.%8 Although
this decrease in outcomes is less than reported in some studies,2? it is more than what one
might expect based on the distance of the medial branch to the facet joint and the typical rate
of nerve regrowth, which is 1 to 2 mm/day. In other randomized trials, authors did not report
interim outcomes between treatment and 6 months27:28 or also a reported slight reduction in
successful outcomes (66.7% at 2 months vs. 46.7% at 6 months).2% Having our reporting
periods in discrete intervals could also underestimate the duration of benefit. For example, a
person who obtained 5 %2 months of relief would be classified as having only 3 months of
relief.
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Interpretation and Recommendations

Limitations

How should our findings be interpreted? First, the relatively modest difference in pain relief
and radiofrequency ablation response rates between verum and placebo injections suggests
that unlike in clinical practice where the double-block paradigm is not cost-effective in the
United States,*2 for efficacy studies two blocks may be necessary. The placebo effect is
particularly strong for subjective outcomes such as pain and is higher for procedures than for
medications.?® Hence, the small effect size we observed, whereby the placebo effect is
greater in magnitude than the treatment effect, is consistent with nearly all controlled trials
evaluating pain treatments. The well-publicized study by Juch et a/>1 was not designed as an
efficacy study, but it has been used as evidence against the efficacy of radiofrequency
ablation.5” Differences between their study and ours include their more liberal selection
criteria, their higher positive rate for diagnostic injections, and that they placed small
electrodes perpendicular rather than parallel to the nerves and heated for a shorter time,
which will reduce lesion volume. Second, consistent with other reviews,2-48:9 our findings
indicate medial branch block and intraarticular injections are unlikely to provide long-term
benefit to most people and should not be marketed as treatments. Since medial branch
blocks are easier to perform and associated with a lower technical failure rate,344 they
should preferentially be employed. Scenarios in which intraarticular injections can be
considered include young people with an acute inflammatory process and those in whom
joint access may be technically easier, and individuals (e.g., athletes, those with weakened
posterior spinal musculature) in whom denervation of the multifidus muscle, a dynamic
stabilizer of the spine whose innervation derives from the medial branches, might carry
negative consequences.

There are several limitations to our study. First, our study was designed primarily as a
comparative-effectiveness study and therefore utilized liberal selection criteria to enhance
generalization, unlike studies designed to show efficacy, which ideally employ rigorous
criteria. This may have resulted in smaller effect sizes and reduced any differences between
treatment groups that might be realized under more stringent selection criteria (/.e., efficacy
studies that employ real-world criteria). Second, our study, which used data from a
retrospective study to calculate sample size, may have been underpowered to detect
differences in success rates between medial branch blocks and intraarticular injections.
Third, our study design precluded blinding of the physicians who performed the block and
those in the control group who failed to derive benefit from their sham injections and were
scheduled for radiofrequency ablation per protocol. This may have introduced bias and
amplified differences in the placebo effect. Last, for ethical reasons we could not mandate
that patients who failed treatment, or were unsatisfied with their results, be forced to remain
in a study that precluded cointerventions. Although we tried to compensate for this by using
the statistically conservative “last-observation-carried-forward” approach for radiofrequency
ablation treatment failures, it is possible that some people who failed to experience benefit at
1 month (e.g., prolonged neuritis) might have derived long-term benefit, thereby
underestimating effectiveness.
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Conclusions

In summary, facet injections appear to have little long-term utility, and multicenter
randomized trials are needed to ascertain the best way to diagnose facet joint pain, confirm
the efficacy of radiofrequency ablation, and determine which patients benefit most.
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What We Already Know about This Topic
. Facet blocks, including intraarticular and medial branch blocks, are frequently
used before radiofrequency ablation, but their validity as a predictive tool is
unproven
. Recently, the evidence supporting radiofrequency ablation has come under

great scrutiny
What This Article Tells Us That Is New

. This randomized study establishes the lack of long-term efficacy for
intraarticular and medial branch facet blocks but suggests the possibility that
when used as prognostic tools, these injections may possibly provide superior
outcomes before radiofrequency ablation on some measures compared to
control blocks
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Facet Block Phase

Study Recruitment and Enrollment

A 4 i

Inclusion Exclusion for:
2:2:1 Randomization to - Failure to Meet Inclusion Criteria
Intra-Articular Blocks (Group I), Medial Branch - Meet Exclusion Criteria
Blocks (Group II), or Saline Injections (Group III) - Decline to Participate

\ 4 *

Facet Treatment Decline or Abort
(Group L, I1, or III) Procedure

A 4
1-Month Facet Follow-Up |

Radiofrequency Ablation (RFA) Phase

A 4

Positive Outcome: o | Negative Facet Outcome: Group I or IT Negative Block:
Continue Facet Follow-Up ] Unblinding Exit Study Per Protocol
v l
3-Month Facet Follow-Up }— Group I or II Positive Block.
Group III Positive or Negative Block:
Proceed to RFA

h 4

Positive Outcome:
Continue Facet Follow-Up

‘ Receive RFA ‘ ’ Decline or Abort RFA
A4 |ﬁ
6-Month Facet Follow-Up }— ‘ 1-Month RFA Follow-Up ‘
|
v v v
Positive Outcome: Positive Outcome: Negative Outcome:
Exit Study Per Protocol Continue RFA Follow-Up Exit Study Per Protocol

|

‘ 3-Month RFA Follow-Up ‘

v v
Positive Outcome: Negative Outcome:
Continue RFA Follow-Up Exit Study Per Protocol

l

6-Month RFA Follow-Up
Study Completion

Fig. 1.
Omnibus study flowchart.
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967 Participants Assessed for Eligibility

A 4

229 Randomized

v

- Failure to Meet Inclusion or
Exclusion Criteria (n=660)
- Declined Participation (n=78)

738 Excluded for:

.

A

v

Intra-Articular Blocks
(Group I)
(n=91)

Medial Branch Blocks
(Group II)
(n=91)

Saline Injections
(Group III)
(n=47)

r

Aborted Procedure (n=1)

Treatment

4

h 4

\ 4

90 Received Intra-Articular
Blocks

(+) Diagnostic Block (n=49)l
(-) Diagnostic Block (n=41)’

91 Received Medial Branch
Blocks

(+) Diagnostic Block (n=50)l
(-) Diagnostic Block (n=41)"

47 Received Saline Injections
(+) Diagnostic Block (n=14)3
(-) Diagnostic Block (n-33)"

-

-

‘ Lost to Follow-Up (n=1) ‘

’ Lost to

Follow-Up (n=0) ‘

-

1-Month
Follow-up

A 4

‘ Lost to Follow-Up (n=0) ‘

h 4

A 4

89 Completed Assessment
(+) Outcome (n=11)°
(-) Outcome (n=78)

91 Completed Assessment
(+) Outcome (n=10)°
(-) Outcome (n=81)

47 Completed Assessment
(+) Outcome (n=3)
(-) Outcome (n=44)

r

Exit per Protocol (n=39)
Dropped Out (n=1)%

Scheduled for RF (n=40)"
- Received (n=39)
- Did Not Receive (n=1)*

:

Exit Per Protocol (n=39)

Scheduled for RF (n=43)’
- Received (n=42)
- Did Not Receive (n=1)*

Scheduled for RF (n=44)’
- Received (n=40)

- Did Not Receive (n=4)x

3-Month
Follow-up

A 4

A 4

A 4

9 Completed Assessment
(+) Outcome (n=4)
(-) Outcome (n=5)

9 Completed Assessment
(+) Outcome (n=4)
(-) Outcome (n=5)

3 Completed Assessment
(+) Outcome (n=1)
(-) Outcome (n=2)

-

r

Exit Per Protocol (n:1)9
Scheduled for RF (n=4)
- Received (n=4)

- Did Not Receive (n=0)

6-Month
Follow-up

Exit Per Protocol (n=1 )9
Dropped Out (n=2)6
Scheduled for RF (n=5)"
- Received (n=5)

- Did Not Receive (n=0)

:

Dropped Out (n=1)°
Scheduled for RF (n=2)
- Received (n=2)

- Did Not Receive (n=0)

\ 4

h 4

A

4 Completed Assessment
(+) Outcome (n=3)
(-) Outcome (n=1)

1 Completed Assessment
(+) Outcome (n=0)
(-) Outcome (n=1)

0 Completed Assessment

-

r

Scheduled for RF (n=1)
- Received (n=1)
- Did Not Receive (n=0)

Scheduled for RF (n=1)
- Received (n=1)
- Did Not Receive (n=0)

Fig. 2.

Flowchart demonstrating progression through diagnostic and therapeutic facet injection
study phase. A positive outcome is defined as 2-point or more decrease in average back pain
score coupled with a satisfaction score of 3 out of 5 or higher. () Participants with a positive
diagnostic block continued the study until a negative follow-up visit, then proceeded with
radiofrequency (RF) ablation in an unblinded manner.(2) Participants with a negative
diagnostic block continued in the study until a negative follow-up visit, then exited the study.
(3) Participants with a positive diagnostic saline injection were treated the same as those in
groups | and Il (continued in the study until they had a negative follow-up outcome, then
proceeded to radiofrequency denervation in an unblinded manner). (4) Participants with a
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negative diagnostic saline block were unblinded at the point of their negative follow-up visit,
then proceeded to radiofrequency denervation. (5) Includes individuals with a negative
diagnostic block but positive follow-up outcome that did not exit the study. (6) Includes
individuals who were lost to follow-up, chose to exit the study before a negative follow-up
visit, or withdrew to receive nonpermitted treatments (e.g., nonradiofrequency denervation
treatments or opioid therapy). (7) Scheduled for radiofrequency includes participants who
had a negative outcome and a positive block and those who had a positive outcome and a
positive block but developed pain before the next follow-up period. (8) Individuals who
declined radiofrequency ablation or withdrew from the study before radiofrequency ablation
were considered dropouts for the purposes of the study. (9) Includes all those with a negative
diagnostic block with initial positive outcome at 1 month, then subsequent negative
outcome.
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Intra-Articular Blocks
(Group I)
(n=46)

Medial Branch Blocks
(Group II)
(n=50)

Saline Injections
(Group III)
(n=46)

Declined RF (n=1)

Declined RF (n=2)"

RF
Treatment

Lost to Follow-up
(0=0)

1-Month
Follow-up

A

Declined RF (n=4)"

A

A 4

45 Underwent RF

48 Underwent RF

42 Underwent RF

'

Lost to Follow-up

(n=0)

A 4

Lost to Follow-up

A 4

45 Completed Assessment
(+) Outcome (n=30)
(-) Outcome (n=15)

48 Completed Assessment
(+) Outcome (n=35)
(-) Outcome (n=13)

42 Completed Assessment
(+) Outcome (n=16)
(-) Outcome (n=26)

Lost to Follow-up

(n=1)

Lost to Follow-up

(0=2)

3-Month
Follow-up

A 4

Lost to Follow-up

(0=0)

A 4

A 4

29 Completed Assessment
(+) Outcome (n=22)
(-) Outcome (n=7)

33 Completed Assessment
(+) Outcome (n=25)
(-) Outcome (n=8)

16 Completed Assessment
(+) Outcome (n=10)
(-) Outcome (n=6)

Lost to Follow-up

(0=2)

Lost to Follow-up

(0=3)

6-Month
Follow-up

Fig. 3.

A

Lost to Follow-up

(0=0)

A

h 4

(+) Outcome (n=11)
(-) Outcome (n=9)

22 Completed Assessment
(+) Outcome (n=15)
(-) Outcome (n=7)

10 Completed Assessment
(+) Outcome (n=7)
(-) Outcome (n=3)

Flowchart demonstrating progression through radiofrequency (RF) ablation study phase. A
positive outcome is defined as 2-point or more decrease in average back pain score coupled
with a satisfaction score of 3 out of 5 or higher. () In individuals receiving intraarticular
(Group I) and medial branch (group I1) blocks, eligible patients were those obtaining a
positive diagnostic block and not obtaining ongoing relief at 6 months from the block. In
saline injection patients (group I11), all patients not obtaining relief at 6-month follow-up
during the facet phase met criteria for proceeding to radiofrequency ablation regardless of
the results of their diagnostic block. (2) Individuals who declined radiofrequency ablation or
withdrew from the study before radiofrequency ablation were considered dropouts.
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2 3 4 5 6 7
L | | L L |

1
L

Average Pain Score (0-10 scale)

Baseline 1 Month

Time

I intra-Articular Facet Block (Group I)
I Medial Branch Block (Group II)
I saline Injection (Group 111I)

Fig. 4.
Pain relief after different lumbar facet blocks. Data presented as means with error bars

representing 1 SD. For outcomes, n = 89 for intraarticular group, 91 for medial branch
group, and 47 for placebo group.
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2 3 4 5 6
1 L ! ! 1

1
!

Average Pain Score (0-10 scale)

Baseline 1 Month 3 Months 6 Months
Time

I intra-Articular Facet Block (Group I)
I Medial Branch Block (Group II)
I saline Injection (Group III)

Fig. 5.

Pain relief after lumbar facet radiofrequency ablation stratified by treatment group. Data
presented as means with error bars representing 1 SD. For outcomes, n = 45 for intraarticular
group, 48 for medial branch group, and 42 for placebo group.
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4
1

3
!

2
I

1

Mean Duration of Pain Relief (Months)

° Intra-Articular Facet Block Medial Branch Block

Saline Injection
(Group I) (Group 1I) (Group III)

Injection Type

Duration of Relief by Procedure
[ Relief Following Facet Injection [ Relief Following RFA

Fig. 6.
Cumulative pain relief broken down by study group. Relief after facet injection calculated

based on the total number of months of pain relief from the diagnostic block, divided by the
people who had a positive diagnostic block for groups | and 11, or all group 111 participants.
Relief after radiofrequency ablation (RFA) calculated based on the total number of months
of pain relief from the radiofrequency ablation, divided by the number of participants
undergoing RFA within each respective group. Data presented as means with SD error bars
representing 1 SD. For facet injection outcomes, n = 49 for intraarticular group, 50 for
medial branch group, and 47 for placebo group. For radiofrequency ablation outcomes, n =
45 for intraarticular group, 48 for medial branch group, and 42 for placebo group.
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