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ABSTRACT

Summary of background data: Facet joint degeneration is a known source of chronic axial low back pain, and intra-
articular steroid injections (IASI) have been used as a treatment.

Objectives: To systematically review the evidence of the effectiveness of fluoroscopically guided lumbar IASI for
the treatment of lumbar facet joint pain.

Methods: The primary outcome was >50 % pain reduction at > 1 month, measured by Visual Analog Scale and/or
Numeric Rating Scale. Secondary outcomes included >30 % functional improvement on a validated functional
scale. Studies including group mean improvements in pain/function without categorical reporting were also
considered. Two reviewers independently screened Embase, Cochrane, PubMed Medline, Ovid Medline, Web of
Knowledge, and Google Scholar. The risk of bias was assessed using the Cochrane Risk of Bias Tool, and evidence
quality was evaluated using Grades of Recommendation, Assessment, Development, and Evaluation (GRADE).
Results: Of the 701 publications screened, 21 met the inclusion criteria. Success rates for clinically significant
pain reduction (>50 % pain relief) ranged from 13 to 74 %, and functional improvement (>30 % improvement)
was 29 % at > 1 month, based on only one study. Overall, mean improvement ranged from 11 to 59 % for pain
relief and 8-58 % for function at > 1 month. In the seven studies selecting patients with facet or medial branch
blocks, success rates for clinically significant pain reduction (>50 % pain relief) are reported as 13-74 % at > 1
month. In this subgroup, mean pain improvement rates ranged from 23 to 67 % and functional improvement
from 15 to 58 % at > 1 month. According to GRADE, the overall quality of the evidence is very low due to the
high risk of bias, study heterogeneity, and inconsistent methodologies.

Discussion/conclusion: Pragmatic and observational studies suggest IASI may reduce pain and disability, while
sham-controlled trials have not demonstrated efficacy. Given the very low quality of evidence, the true effect of
IASI is highly uncertain. Further high-quality, placebo-controlled studies using standardized diagnostic criteria
are needed.
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A.E. Fogarty et al.

1. Introduction

Chronic low back pain is the leading cause of years lived with
disability worldwide [1]. It contributes to significant personal suffering,
economic losses, and an enormous financial burden on healthcare sys-
tems [2,3]. One common cause of axial low back pain (LBP) is lumbo-
sacral facet joint osteoarthritis. Facet joints, also termed zygapophyseal
or zygapophysial joints, are articulations between the superior and
inferior articular processes of adjacent vertebral segments [4]. Each
joint is innervated by two medial branches of the dorsal rami emerging
from the same spinal level and the level above the named joint in the
lumbar spine [5].

Arthritic degeneration of the facet joints is a highly prevalent con-
dition. A cadaveric study found facet arthrosis in 93 % of 40- to 49-year-
olds, 97 % in 50- to 59-year-olds, and 100 % in those >60 years old [6].
Facet spondylosis can cause axial LBP without radicular features and
may contribute to spinal stenosis and radiculopathy [7-10]. X-rays and
magnetic resonance imaging (MRI) can localize spinal levels with
anatomical changes, though imaging findings have poor inter-rater
reliability and do not correspond with symptom severity or response
to treatment [7,11,12]. As a result, facet joint pain remains a clinical
diagnosis, which can be confirmed through an anesthetic injection of the
medial branch nerve or intra-articular anesthetic block [13].

Conservative treatments for low back pain are commonly recom-
mended before interventional or surgical treatments. It is unknown
whether these treatments are effective for lumbar facet joint pain, and
there is only weak evidence to suggest that non-pharmacologic conser-
vative interventions such as weight loss and exercise can improve LBP
and function [14-16]. Physical therapy has been shown to have benefits
in treating LBP generally, though patient compliance and benefit dura-
tion appear limited [17]. Medications have not been studied explicitly in
treating facet joint pain but can be conditionally recommended
depending on patient risk factors, prior treatments, tolerability, and
comorbidities [18]. Surgery for LBP without radicular features or
neurologic signs has been found to be no more effective than intensive
rehabilitation [19]. Additionally, lumbar spine surgery may increase the
risk of facet joint degeneration and contribute to future disability from
LBP [20].

The interventional treatment options to manage symptomatic facet
joint pain include targeting the joint with intra-articular medication
injection or targeting the medial branch nerves. Intra-articular facet
joint steroid injection has been a popular intervention for many years in
the United States and internationally despite mixed results in the liter-
ature and hypothesized short-term efficacy [21]. However, with changes
to “Local Coverage Determinations” (LCDs) in the United States, insur-
ance coverage for such procedures has decreased significantly [22].
More recently, biologic agents such as platelet-rich plasma (PRP) and
viscosupplementation such as hyaluronic acid (HA) have emerged, but
there is limited evidence to support their efficacy, and their use remains
experimental [23,24]. Interventions that target the nerves that supply
the facet joints include medial branch block, a temporary nerve block
that offers a prognosis for radiofrequency neurotomy (RFN) of the nerve.
Properly performed lumbar medial branch thermal RFN is an effective
and durable treatment for lumbar facet pain in appropriately selected
patients. RFN of the medial branches in the lumbar spine has been
shown to improve facet-mediated pain for up to 24 months [25].

The objective of this systematic review is to provide a comprehensive
summary of the evidence for the effectiveness of fluoroscopically (FL)
guided lumbar intra-articular facet joint steroid injections (IASI) in
treating facet joint pain. This review aims to (1) estimate the effective-
ness of this intervention based on available data and (2) assess the risk of
bias and quality of the published evidence.
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2. Methods
2.1. Protocol and registration

This IRB-exempt study was registered on PROSPERO (ID:
CRD42020208322) on October 9, 2020.

2.2. Eligibility criteria

The population was defined as adults aged 18 years or older with
non-radicular chronic lumbar axial pain secondary to clinically diag-
nosed facet joint pain. Studies of patients with radiculopathy were
excluded from this review. The intervention of interest was contrast-
verified FL-guided lumbar IASI. We excluded articles that did not
include contrast verification, given the relatively high technical failure
rate for facet injection, and this review’s aim to describe results of intra-
articular injection as opposed to periarticular infiltration [26]. Studies
of ultrasound-guided facet joint injections (without an FL comparator
group) were also excluded. Comparators included any other treatment
(sham or active) or none.

The primary outcome was >50 % improvement in pain from baseline
to >1 month as measured by the Visual Analog Scale (VAS) and/or
Numeric Rating Scale (NRS) [27,28]. Secondary outcomes were the rate
of clinically important functional improvement (at least 30 %
improvement in functional scale from baseline for >1 month) after IASI
as measured by validated function scales such as Oswestry Disability
Index (ODI) [29,30]. There was a requirement for a minimum duration
of follow-up of 4 weeks. Other outcomes of interest were return to work,
quality of life, analgesic use, subsequent spinal surgery, utilization of
healthcare, and time to RFN [30]. We included randomized controlled
trials (RCTs) and prospective and retrospective observational studies.
Case reports, expert opinions, letters to the editor, non-English language
manuscripts, and unpublished data were excluded. No publication date
restrictions were imposed.

2.3. Information sources and search

Embase (via Ovid), Cochrane, PubMed Medline, Ovid Medline, Web
of Knowledge, and Google Scholar databases were searched using the
terms and strategy agreed upon by the authors and the health science
librarian. Please refer to the Appendix for the complete search strategy.
The searches were designed and performed by authors RE, LD, and GH in
August 2020 and repeated in October—December 2022. Literature was
also identified from the bibliographies of retrieved publications (limited
manual search).

2.4. Study selection

Three authors independently assessed all papers meeting screening
criteria (AF, RE, AC), with disagreement about inclusion being resolved
by consensus decision. For abstracts meeting inclusion, an in-depth re-
view was performed by three teams of two investigators. These in-
vestigators independently assessed their assigned articles. Discrepancies
were resolved by group consensus discussion to reach a final decision
regarding study inclusion.

2.5. Data items and collection

The following information was extracted from each study: (1) de-
mographic details; (2) study design and enrollment criteria; (3) proce-
dural methods, including the use of contrast media; (4) adverse events;
and (5) data pertinent to the assessment of methodologic quality.
Additionally, numerical and categorical outcome measures were recor-
ded for pain reduction and functional status.
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2.6. Risk of bias and methodologic assessment

Four authors (AF, RE, AC, JB) with formal training in assessment of
the medical literature according to principles of evidence-based medi-
cine assessed the risk of bias of included RCTs using the Cochrane Risk of
Bias Tool (ROB 2). The Cochrane ROB tool assigns either “low,” “high,”
or “some concerns” for risk of bias across multiple domains, which
include bias arising from the randomization process, deviations from the
intended intervention, missing outcome data, measurement of the
outcome, and selection of the reported result. The system provides an
overall judgment of bias risk across these domains where “low risk” is
assigned when the study is judged to be at low risk of bias for all do-
mains, “some concerns” when there is concern regarding at least one
domain, and “high risk” when the trial is judged to be at a high risk of
bias in at least one domain or to have multiple domains with concerns
that substantially lower confidence in the results [31]. Discrepancies
were resolved by consensus discussion to reach a final decision. Addi-
tionally, observational studies were evaluated using the Risk Of Bias In
Non-Randomized Studies - of Interventions (ROBINS-I) study quality
assessment tool [32]. The RobVIS tool was used to generate plots [33].

2.7. Summary measures

Summary measures for comparison of between-group differences in
the primary/secondary categorical outcomes were the proportion ratio
or proportion difference calculated from comparisons of within-group
responders. Studies providing categorical responder rates or raw data
for calculating a responder rate were included in Table 2, and authors
independently calculated the 95 % confidence intervals (CI). When
standard deviations were unavailable, standard deviations were esti-
mated using pooled standard error and the t-distribution based on the
sample characteristics.

2.8. Synthesis of results

Three authors (AF, RE, AC) utilized the Grades of Recommendation,
Assessment, Development, and Evaluation (GRADE) system to rate the
quality of evidence [34]. Evidence was considered of high quality if
RCTs were available but low if it was exclusively derived from obser-
vational studies. That quality was then upgraded or downgraded ac-
cording to the risk of bias, imprecision, indirectness, inconsistency, or
concern for publication bias. A meta-analysis was planned if homoge-
nous studies with comparable treatments and endpoints were identified
within the extracted data.

3. Results

A total of 785 abstracts were identified, and after duplicate removal,
701 unique abstracts were examined. A total of 567 abstracts were
excluded as they did not meet the PICOS criteria. Of the remaining 134
articles reviewed, 39 were excluded due to issues with the intervention,
31 were excluded due to lack of contrast verification, 23 were excluded
due to study design, five were excluded due to the patient population
included, eight were excluded due to issues with outcomes measure-
ment, and seven were excluded due to inadequate duration of follow up
(Fig. 1). There were 21 studies that were included in the systematic
review, including four explanatory RCTs, nine pragmatic RCTs, and
eight observational studies including a total of 1251 participants treated
with facet joint IASI (see Table 1). Studies are described below and
categorized by study design. Meta-analysis of results could not be per-
formed due to significant differences in study population selection and
outcome measurement.

3.1. Explanatory randomized controlled trials

In 2018, Kennedy et al. [35] conducted a prospective, randomized,
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double-blind, placebo-controlled trial to determine if 0.5 mL of triam-
cinolone (40 mg/mL) injection into the lumbar facet joint effectively
reduced pain and the need for REN. Participants were recruited if they
had axial LBP >4/10 on the NRS scale, for greater or equal to 3 months,
and had failed conservative therapy. Subsequently, eligibility was
determined if patients achieved 80 % pain relief after dual comparative
medial branch blocks (MBBs) with 0.5 % bupivacaine (first MBB) and 2
% lidocaine (second MBB). A total of 24 patients were then randomized
to undergo facet saline injection (n = 12) or IAS (n = 12). The sampling
method was not specified. No significant differences were found be-
tween the groups’ need for or time to RFN. In the placebo group, 75 %
(9/12; 95 % CI: 50 %-99 %) received RFN, while in the corticosteroid
group, 83 % (10/12; 95 % CI: 62 %-100 %) went on to receive RFN. The
average time to RFN was 6.1 weeks for saline and 6.5 weeks for steroids
(P = 0.89). Cochrane risk of bias evaluation resulted in an assessment of
“some concerns.” There were no serious adverse events reported.

In 2019, Kennedy et al. [36] conducted another study to evaluate the
efficacy of intra-articular steroid injection for lumbar facet-joint medi-
ated pain. Again, only participants who had greater or equal to 80 %
pain relief after dual comparative MBBs (first MBB with 0.5 % bupiva-
caine and second MBB with 2 % lidocaine) were included in the final
analysis. A total of 22 patients were randomized to the saline injection
arm, and 24 received IAS injections. The sampling method was not
specified. Of the 46 participants included in the final analysis, 68 %
(15/22; 95 % CI: 47-84 %) of those in the saline group progressed to
RFN, while 67 % (16/24; 95 % CI: 47-82 %) of those in the steroid group
progressed to RFN. No statistically significant differences were found in
the need for RFN (P = 1.00) or the average time to RFN, with the saline
group at 6.5 weeks and the steroid group at 6 weeks (P = 0.82).
Cochrane risk of bias evaluation resulted in an assessment of “some
concerns.” There were no serious adverse events reported.

In 2018, Cohen et al. [26] studied if response to IASI, MBB, or pla-
cebo could predict RFN outcomes. Participants were considered for the
study if they reported axial LBP >3/10 for >3 months, had failed to
respond to conservative therapy, and presented with paraspinal
tenderness. A total of 90 were randomized to receive IASI (0.25 ml of
0.5 % bupivacaine and 0.25 ml of 40 mg/mL depomethylprednisolone):
91 were randomized to MBBs (with the same solution) and 47 to saline
infiltration of the medial branch. The sampling method was not speci-
fied. A positive response was defined as 50 % or more pain relief sus-
tained for at least 3 h in all groups (immediately after injection during
the anesthetic phase); successful treatment was defined as a 2-point or
greater decrease in back pain coupled with >3 on the Likert satisfaction
scale. In the IASI group, 54 % (49/90; 95 % CI: 44-65 %) had a positive
anesthetic block, while 55 % (50/91; 95 % CI: 45-65 %) of those in the
MBB group demonstrated positive block (P = 0.946 vs IASI); and those
in the saline placebo group had positive block rates of 30 % (14/47; 95
% CI: 17-43 %) (P = 0.006 vs IASI). There was an 11 %, 42 %, and 53 %
mean improvement in NRS score in the IASI group at 1, 3, and 6 months,
compared with 15 %, 54 %, and 0 % in the MBB group and 14 %, 55 %,
and 0 % in the saline group at the same time intervals. With regards to
mean functional improvement, 8 %, 19 %, and 41 % showed improve-
ment in the IASI group per ODI at 1-, 3-, and 6-month intervals,
compared to 9 %, 51 %, and 0 % in the MBB group, and 6 %, 18 % and 0
% in saline groups at the same time points. During the follow-up period,
participants who no longer had pain relief from any group (i.e., treat-
ment failure) continued to the radiofrequency phase of the study. One
limitation is that those with negative anesthetic blocks were included in
the subsequent follow-up at 1 month to assess successful treatment.
Successful treatment rate was 12 % (11/89; 95 % CI: 6-19 %) at 1
month, 44 % (4/9; 95 % CI: 12.-77 %) at 3 months, and 75 % (3/4; 95 %
CI: 33-100 %) at 6 months; however, this analysis is not valid as
mentioned above because it includes participants with negative anesthetic
blocks whose back pain by definition was not mediated by facet joint
pathology. This study received a “low” overall risk of bias assessment.
There were several minor adverse events in the facet injection group (7
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Table 1

Study Characteristics.

Author Year Inclusion Criteria L-Facet Steroid Injection Procedure Comparator Treatment(s)
Diagnostic Injection Physical Exam Findings/ Imaging Injectate(s) per joint Description Patients (N) Injectate(s) Description Patients (N)
Symptoms
EXPLANATORY RANDOMIZED CONTROLLED TRIALS
Kennedy Dual comparative History: clinically MRI or CT 0.5mL triamcinolone Target: 29 randomized 0.5 mL preservative-free Procedure: facet 27 randomized
2019 MBB using ~0.3mL of  suspected facet joint (40mg/mL) symptomatic facet (24 completed) normal saline joint injections (22 completed)
0.5% bupivacaine mediated low back pain > joint (L2-S1) Target:
followed by 2% 3 months, Needle: not symptomatic facet
lidocaine; success NRS > 4 reported joint (L2-S1)
threshold defined as Exam: no exam findings Local anesthesia: Needle: not
> 80% pain relief specified none reported reported
Contrast: 0.1-0.2 Local anesthesia:
mL with none reported
arthrogram Contrast: 0.1-0.2
mL with
arthrogram
Kennedy Dual comparative History: clinically MRI or CT 0.5mL triamcinolone Target: 14 randomized 0.5 mL preservative-free Procedure: facet 14 randomized
2018 MBB using ~0.2mL of  suspected facet joint (40mg/mL) symptomatic facet (12 completed) normal saline joint injections (12 completed)
0.5% bupivacaine mediated low back pain > joint (L2-S1) Target:
followed by 2% 3 months, Needle: not symptomatic facet
lidocaine; success NRS > 4 reported joint (L2-S1)
threshold defined as Exam: no exam findings Local anesthesia: Needle: not
> 80% pain relief specified none reported reported
Contrast: 0.1-0.2 Local anesthesia:
mL with none reported
arthrogram Contrast: 0.1-0.2
mL with
arthrogram
Cohen None History: axial low back None reported 0.25 mL 0.5% Target: facet joints 91 randomized (1) MBB arm: 0.25 mL 0.5%  Procedures: (1) MBB arm: 91
2018 pain > 3 months, absence bupivacaine and peri-facet if (90 completed) bupivacaine MBB; (2) saline Saline arm: 47
of focal neurologic signs or 0.25 mL depomethyl- joint access not 0.25 mL (using MBB
symptoms prednisolone (40mg/ achievable (levels depomethylprednisolone technique)
NRS > 3 mL) not specified) (40 mg/mL) Target: medial
Exam: paraspinal Needle: 22G spinal (2) Placebo arm: 0.5 mL branches of
tenderness Local anesthesia: saline symptomatic
none reported facets
Contrast: 0.2 mL; Needle: 25G, 3.5-
authors specified inch spinal needle
that arthogram Local anesthesia:
was not required none reported
Contrast: yes
(specifics not
reported)
Carette Facet joint injection History: low back pain, X-rays were 1mL Target: L4-L5, L5- 51 randomized 2 mL saline Procedure: facet 50 randomized
1991 with local anesthetic; buttock pain, or both for >  obtained and methylprednisolone S1 facets (49 completed) joint injections (48 completed)
success threshold 6 months. The pain could evaluated for (20 mg/mL) (unilateral or Target: L4-L5, L5-
defined as >50% pain  be radiating. "degenerative 1 mL saline bilateral S1 facets
relief Exam: Normal neurologic changes" depending on (unilateral or
examination pain) bilateral
Needle: 22G, 90 depending on
mm spinal pain)
Local anesthesia: Needle: 22G, 90
1% lidocaine mm spinal

Local anesthesia:

(continued on next page)
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Table 1 (continued)

Author Year

Inclusion Criteria

L-Facet Steroid Injection Procedure

Comparator Treatment(s)

Diagnostic Injection

Physical Exam Findings/
Symptoms

Imaging

Injectate(s) per joint

Description

Patients (N)

Injectate(s)

Description Patients (N)

PRAGMATIC RANDOMIZED CONTROLLED TRIALS

Gulati
2020

Annaswamy
2018

Do
2017

Wu
2017

Sae-Jung
2016

Facet injection of 0.5
mL 2% lidocaine;
success threshold
defined as >50%
relief at 30 minutes

None

Facet injection of
0.5mL 1% lidocaine;
success threshold
defined as >50%
"temporary pain
relief"

Facet injection of 0.5
ml of 0.5% lidocaine

(success threshold not
defined)

None

History: constant/
intermittent paramedial
low back pain for > 3
months with no/minimal
response to conservative
care

Exam: Positive lumbar
quadrant test

History: axial low back
pain with no radiation past
the knee

Exam: paramedian lumbar
tenderness without midline
tenderness, pain
reproduced with
hyperextension and lateral
rotation

History: > 6-month history
of axial LBP without
radicular symptoms,
increased pain on
hyperextension, rotation,
or lateral bending of lower
lumbar spine

Exam: Local paraspinalis
tenderness

History: low back pain > 3
months, pain > 4 of the 7
preceding days

Exam: paraspinal
tenderness

History: low back pain
with or without thigh pain
with low back stiffness or
pain

None reported

All patients had X-
ray evidence of
facet joint
degeneration.

All patients had
lumbar spine MRI.

All patients had X-
ray images with
"degenerative
changes on the
lumbar spine."

All patients had
"facet arthrosis" on
X-ray.

0.5 mL methyl
prednisolone acetate
(40 mg/mL)

0.5 mL 2% lidocaine

1 mL triamcinolone
(10 mg/mL)

0.25 mL 0.125%
bupivacaine

0.25 mL
dexamethasone (10
mg/mL)

0.5% lidocaine

5 mg/mL
betamethasone (4:1,
vol/vol)

1 mL 0.5% bupivacaine
80 mg
methylprednisolone

Contrast: 0.2t0 0.5
mL

Target:
symptomatic facet
joints (L3-S1)
Needle: 22G
Local anesthesia:
yes (specifics not
reported)
Contrast: 0.2 mL

Target: bilateral
L3-S1 facet joints
Needle: not
reported

Local anesthesia:
none reported
Contrast: yes
(specifics not
reported)

Target:
symptomatic facet
joints (L3/4, L4/5,
L5/81)

Needle: 26G spinal
(90 mm)

Local anesthesia:
none reported
Contrast: 0.3 mL

Target:
symptomatic facet
joints (levels not
specified)

Needle: 21G spinal
Local anesthesia:
yes (specifics not
reported)
Contrast: 0.1t0 0.2
mL

Target:
symptomatic facet
joints (L3/4, L4/5,
L5/81)

35 randomized
(31 completed)

15 randomized
(13 completed)

30

23 randomized
(20 completed)

32 randomized
(32 completed)

0.5 mL methyl prednisolone
acetate (40 mg/mL)
0.5 mL 2% lidocaine

1 ml of HA

N/A

0.5 mL PRP (concentration 4
to 5 times greater than
peripheral blood)

Combined arm: 1 mL of 0.5%
bupivacaine

80 mg methylpred-nisolone
(concentration not

1% lidocaine
Contrast: 0.2 to 0.5
mL

35 randomized
(31 completed)

Procedure: US-
guided facet joint
injection

Target:
symptomatic facet
joints (L3-S1)
Needle: 22G spinal
Local anesthesia:
yes (specifics not
reported)
Contrast: No
Procedure: facet
joint injections
Target: bilateral
L3-S1 facet joints
Needle: not
reported

Local anesthesia:
none reported
Contrast: yes
(specifics not
reported)
Procedure: PRF 30
Target: medial
branches of
symptomatic
levels (L3/4, L4/5,
L5/81)

Needle: 23G RF
cannula

Local anesthesia:
none reported
Contrast: 0.3 mL
Procedure: facet
joint injection
Target:
symptomatic facet
joints (levels not
specified)

Needle: 21G spinal
Local anesthesia:
yes (specifics not

15 randomized
(12 completed)

23 were
randomized
(21 completed)

reported)

Contrast: 0.1 to 0.2

mL

Procedure: facet Combined arm:
joint injection + 34 were

oral diclofenac randomized

Target: (34 completed)

(continued on next page)
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Table 1 (continued)

Author Year

Inclusion Criteria

L-Facet Steroid Injection Procedure

Comparator Treatment(s)

Diagnostic Injection Physical Exam Findings/ Imaging Injectate(s) per joint Description Patients (N) Injectate(s) Description Patients (N)
Symptoms
Exam: tenderness of (concentration not Needle: 22G, 3.5 provided) symptomatic facet
paraspinal muscles to provided) inch spinal Oral diclofenac (50 mg BID)  joint (L3/4, L4/5,
palpation, pain Local anesthesia: L5/81)
reproduction with flexion/ none reported Needle: 22G, 3.5
extension/rotation Contrast: 0.5 mL inch spinal
Local anesthesia:
none reported
Contrast: 0.5 mL
Atci None History: pain with All patients had X- 3 mL total Target: 25 randomized 3 mL total Procedure: 25 were
2014 hyperextension and ray images with 0.5% bupivacaine symptomatic facet (25 completed) 0.5% bupivacaine ultrasound guided randomized
rotation "spinal 40 mg joints (unilateral 40 mg methylpred-nisolone facet joint (25 completed)
Exam: intense pain around  arthropathy." methylprednisolone or bilateral L3/4, (concentration not injection
the facet joint with (concentration not L4/5, L5/S1) provided) Target:
palpation provided) Needle: 22G spinal symptomatic facet
Local anesthesia: joints (unilateral
1% lidocaine or bilateral L3/4,
Contrast: 1 mL L4/5, L5/S1)
Needle: 22G spinal
needle
Local anesthesia:
1% lidocaine
Contrast: no
Lakemeier Facet joint injection History: nonspecific low All patients had Target: 29 randomized N/A Procedure: RFN 27 were
2013 of 0.5 mL of 0.5% back pain for MRI "proven facet 0.5 mL 0.5% symptomatic facet (26 completed) Target: medial randomized
bupivacaine; success > 24 months osteoarthritis and bupivacaine joints (L3-S1) branches of the (26 completed)
threshold defined as Exam: "Physical exam by hypertrophy." 1 mL betamethasone Needle*: 20G "relevant L3-S1
> 50% pain relief experienced ortho surgeon" (3mg/mL) curved RF needle, lumbar facets"
100 mm active tip Needle: 20G RF
Local anesthesia: cannula
none reported Local anesthesia:
Contrast: 0.5 mL none reported
*20G RF cannula Contrast: yes
placed (as a sham) (specifics not
reported)
Other: 20G RF
cannula placed (as
a sham)
Ribeiro None History: continuous or X-ray with 1 mL lidocaine Target: bilateral 31 randomized 1 mL lidocaine Procedure: lumbar 29 were
2013 intermittent low back pain "findings of 1 mL triamcinolone L3/L4, L4/L5, and (29 completed) 1 mL triamcinolone (20 mg/ intramuscular randomized
for > 3 month degenerative facet (20 mg/mL) L5/81 facet joints mL) injections/trigger (27 completed)
Exam: local paraspinal disease." Needle: 20G spinal points
tenderness with or without Local anesthesia: Target: 6
radiation to the groin or lidocaine injections to
thigh; pain on Contrast: 0.5 mL lumbar
hyperextension, rotation or paravertebral
lateral bending; absence of musculature
neurological deficit bilaterally
Needle: not
reported

Local anesthesia:
none reported
Contrast: no

(continued on next page)
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Table 1 (continued)

Author Year Inclusion Criteria

L-Facet Steroid Injection Procedure

Comparator Treatment(s)

Diagnostic Injection

Physical Exam Findings/
Symptoms

Imaging

Injectate(s) per joint

Description

Patients (N)

Injectate(s)

Description Patients (N)

Ackerman None
2008

History: nonradicular low
back pain with or without
referred groin or thigh pain
Exam: localized paraspinal
tenderness, and
reproduction of pain with
extension and rotation of
the lumbar spine

OBSERVATIONAL STUDIES (PROSPECTIVE)

Dietrich None
2019

Bianchi None
2015

Anand None
2007

Lynch None
1986

Patients were referred for
injections following
evaluation by orthopedic
surgeons and
rheumatologists (history
and exam not available)

History: Not specified
Exam: No exam findings
specified

History: low back pain for
> 3 months improved by
rest, worse with activity,
and not increased by
coughing

Exam: No signs of nerve
root tension or
neurological deficits

History: low back pain for
> 6 months, having failed
other measures

Exam: focal paraspinal
tenderness and worsening
pain with hyperextension

All patients
underwent MRI

Not specified

Lumbar spine
MRIs within 3
months (before or
after) of facet
injections

All patients had X-
rays imaging.

All received
lumbar X-ray

0.5 mL 1% lidocaine
0.2 mL triamcinolone
(concentration not
provided)

1 mL 0.2% ropivacaine
40 mg triamcinolone

1 mL ropivacaine

40 mg triamcinolone
(concentration not
provided)

1 mL 0.5% bupivacaine
1 mL of depomedrone
(20 mg/mL)

60 mg
methyprednisolone
(concentration not
provided)

Target: bilateral
intraarticular
L2-S1 facet joints
Needle: 25G, 3.5-
inch spinal

Local anesthesia:
1% lidocaine
Contrast: 0.1 mL
with arthogram

Target: L5-S1
Needle: 20G (7
cm), 22G (11 or 15
cm)

Local anesthesia:
none reported
Contrast: yes
(volume not
reported)

Target: "Almost
always" the most
degenerated facet
joints/s (levels not
specified)

Needle: Not
reported

Local anesthesia:
None reported
Contrast: yes
(specifics not
reported)

Target:
symptomatic facet
joint (L2/3, L3/4,
L4/5, L5/S1)
Needle: not
reported

Local anesthesia:
yes (specifics not
reported)
Contrast: 0.2 mL
Target:
symptomatic facet
joints (levels not
specified)

Needle: 18G spinal
Local anesthesia:

23 randomized
(23 completed)

390

226

57 enrolled
(51 completed)

50

0.5 mL 1% lidocaine
0.2 mL of triamcinolone

1 mL 0.2% ropivacaine
40 mg triamcinolone

N/A

N/A

N/A

Procedure: MBBs
Target: L2-4
medial branches
and L5 dorsal
ramus

Needle: 25G, 3.5-
inch spinal needle
Local anesthesia:
1% lidocaine
Contrast: 0.1 mL

23 were
randomized
(23 completed)

Procedure: CT- 209
guided lumbar
facet joint
injection

Target: L5-S1
Needle: 20G (7
cm), 22G (11 or 15
cm)

Local anesthesia:
none reported
Contrast: yes
(volume not

reported)

N/A N/A
N/A N/A
N/A N/A

(continued on next page)
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Table 1 (continued)

Author Year Inclusion Criteria L-Facet Steroid Injection Procedure Comparator Treatment(s)
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Diagnostic Injection Physical Exam Findings/ Imaging Injectate(s) per joint Description Patients (N) Injectate(s) Description Patients (N)
Symptoms
0.5% lidocaine
Contrast: 0.5 mL
OBSERVATIONAL STUDIES (RETROSPECTIVE)
Chang Facet injection of 0.5 History: lumbar axial pain All patients had 0.5 mL 0.25% Target: 26 N/A N/A N/A
2021 mL, 1% lidocaine; for > 6 months without contrast-enhanced bupivacaine symptomatic facet (16
success threshold radicular symptoms lumbar spine MRI. 10 mg (0.25 mL) joints (levels not enhancement;
defined as > 80% dexamethasone specified) 10 non-
relief for 30 minutes Exam: lower lumbar spine Needle: 26G, 90 enhancement)
pain that increased during mm spinal
rotation, lateral bending, Local anesthesia:
and hyperextension; local none reported
paraspinal tenderness Contrast: 0.3 mL
Seo None History: axial LBP None reported 0.5 mL 1% lidocaine Targets: 17 MBB: Procedure: MBB 33
2021 Exam: not reported 2.5 mg dexamethasone  symptomatic facet 1 mL 1% lidocaine Targets: medial 16
(concentration not joints (levels not 2.5 mg dexamethasone branches of
reported) identified) (concentration not reported) ~ symptomatic facet
Needle: 24G, 6 cm MBB + Facet Injection: joints (levels not
spinal 5 mg dexamethasone identified)
Local anesthesia: (concentration not reported)  Needle: 24G, 6 cm
none reported mixed with 1% lidocaine, spinal
Contrast: yes with volume adjusted Local anesthesia:
(specifics not depending on target none reported
reported) Contrast: no
Procedure: MBB +
facet joint
Injection
Targets: medial
branches and
symptomatic facet
joints (levels not
identified)
Needle: 24G, 6 cm
spinal
Local anesthesia:
none reported
Contrast: yes, for
facet procedure
(specifics not
reported)
Kwak Facet injection of 0.5 History: axial chronic low All patientshad an ~ 0.25 mL 0.125% Target: 50 N/A N/A N/A
2019 mL of 1% lidocaine; back pain MRI. bupivacaine symptomatic Group A: 10
success threshold > 6 months 10 mg (0.25 mL) lumbar facets Group B: 27
defined as > 80% NRS > 4 dexamethasone Needle: 26G, 90 Group C: 13
pain relief Exam: low back mm spinal
tenderness; pain with Local anesthesia:
extension, rotation, side none reported
bending; no radicular Contrast: 0.3 mL
symptoms
Lau None History: moderate/severe All patients 1.5 mL 0.5% Target: L4-L5 or 50 enrolled N/A N/A N/A
1985 low back pain for > 3 obtained either CT ~ bupivacaine L5-S1 facet joints (34 completed)
months, absence of or X-ray. 20 mg (unilateral or
radicular symptoms methylprednisolone bilateral

Exam: lumbar tenderness,

depending on

(continued on next page)
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Table 1 (continued)

Comparator Treatment(s)

L-Facet Steroid Injection Procedure

Inclusion Criteria

Author Year

Patients (N)

Description

Injectate(s)

Description Patients (N)

Injectate(s) per joint

Imaging

Physical Exam Findings/

Symptoms

Diagnostic Injection

pain)

(concentration not

reported)

pain with lumbar
hyperextension

Needle: not
reported

Local anesthesia:
none reported

Contrast: yes

(specifics not
reported);

arthogram was
required

MBB: medial branch block; HA: hyaluronic acid; PRP: platelet-rich plasma; RFN: radiofrequency neurotomy; CT: computed tomography

* Helbig T, Lee CK: The lumbar facet syndrome. Spine (Phila Pa 1976) 1988;13:61-4

Interventional Pain Medicine 4 (2025) 100587

%), including rash, localized skin infection, vasovagal episode, nausea,
numbness, and worsening pain.

In 1991, Carette et al. [37] reported results of a randomized,
placebo-controlled trial intended to evaluate the efficacy of IASI for
participants with at least 6 months of LBP. Consecutive participants
were selected based on > 50 % immediate relief of pain after
intra-articular anesthetic injection, and then, if criteria were satisfied,
they were randomized to IASI (n = 51 randomized; 2 mL injectate
consisting of 1 mL methylprednisolone (20 mg/mL) and 1 mL of isotonic
saline) or placebo (n = 50 randomized; 2 mL of isotonic saline) injection
arms. Of note, those with periarticular contrast flow were included in
the analysis for both groups. For participants in the IASI arm, a total of
39 % (20/51; 95 % CI 26-53 %) and 33 % (17/51; 95 % CI: 20-46 %)
reported “very marked or marked improvement” at 1 and 3 months on
the 7-point Likert scale. Of those who received 2 mL of isotonic saline
solution, 32 % (16/50; 95 % CI: 19-45 %) and 26 % (13/50; 95 % CI:
14-38 %) reported “very marked or marked improvement” at 1 and 3
months on the 7-point scale. At 6 months, 43 % (22/51; 95 % CI: 30-57
%) of participants in the steroid group report “very marked or marked
improvement” versus 14 % (7/50; 95 % CI: 4-24 %) in the control group.
In terms of mean pain improvement, the IASI group was found to have
29 % and 37 % pain reduction compared to 24 % and 19 % in the pla-
cebo group at 1 and 6 months, respectively, which was found to be
statically significant at 6 months (P = 0.0313). For function, 18 % and
32 % were improved per Sickness Impact Profile (SIP) at 1 month and 3
months, respectively, compared to 27 % and 19 % in the placebo group
at the same time intervals. No categorical outcomes for pain or function
were available or able to be calculated (30 % function or 50 % pain
improvement). The overall risk of bias was determined to be “high.” No
adverse events were reported.

3.2. Pragmatic randomized control trials

In 2020, Gulati et al. [38] reported the results of a pragmatic RCT
examining the effectiveness of FL versus US-guided IASI. Participants
were eligible if they reported 3 or more months of lower back pain
unresponsive to “conventional treatments” with a positive lumbar
quadrant test on examination. The sampling method was not specified.
Participants underwent an anesthetic intra-articular facet joint injection
of 0.5 mL 2 % lidocaine with a success threshold defined as > 50 % relief
at 30 min. Participants were randomized to either US (n = 35) or FL (n =
35) arms for IASI (0.5 mL of 40 mg/mL methylprednisolone acetate and
0.5 mL of 2 % lidocaine). In the FL group, VAS scores showed statisti-
cally significant improvements from baseline, which were sustained for
up to 12 weeks post-injection (P < 0.05). Regarding pain, mean pain
scores were improved by 61 % at 1 month and 67 % at 3 months per
VAS. No statistically significant differences between FL and US-guided
IASI groups were seen in VAS or ODI score improvement. No categori-
cal outcomes were available or able to be calculated (30 % function or
50 % pain improvement). The overall risk of bias was graded as “high.”
There were no serious adverse events; however, multiple vasovagal re-
actions were reported in both groups (n = 5 in the ultrasound group, n =
3 in the fluoroscopy group), and two subjects from each group reported
worsening pain.

In 2018, Annaswamy et al. [39] performed a pragmatic RCT exam-
ining IASI versus intra-articular hyaluronic acid (HA) for 30 patients
with axial back pain symptoms, paramedian lumbar tenderness, and
radiographic evidence of facet joint degeneration. The comparator,
intra-articular HA, is a treatment without proven efficacy. The sampling
method was not specified. No block was used to confirm the presence of
facet joint pain. The IASI group received 1 mL of triamcinolone (10
mg/mL), and the HA group received 1 mL of hyaluronic acid to bilateral
L3-S1 via facet joint injection. While all participants received their
assigned interventions, 13 in the IASI group and 12 from the HA group
were included for data analysis. Regarding pain relief per VAS, the IASI
group showed a mean 17 %, 17 %, and 15 % improvement in pain scores

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en junio 19,

2025. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



A.E. Fogarty et al.

Interventional Pain Medicine 4 (2025) 100587

Table 2
Categorical Data: Responder rates reported for >50 % pain relief and/or 30 % functional improvement in individual randomized controlled trials and observational
studies.
Author Year ~ Outcome Follow- Total L-Facet Steroid Injection Comparator Treatment(s)
Measures Up N
Interval N Responder Responder Rate Comparator(s) N Responder Responder Rate
) Rate (= 30% Rate (> 30%
(> 50% Pain Functional (> 50% Pain Functional
Relief) Improvement) Relief) Improvement)
PRAGMATIC RANDOMIZED CONTROLLED TRIALS
Do 2017 NRS 6 months 60 30 47% [95% CL: N/A 1A facet pulsed 30 50% [95% N/A
29-65%] radiofrequency CIL: 32-68%]
neurotomy
Wu 2017 VAS 1 month 46 23 74% [95% CI: N/A PRP 23 57% [95% N/A
2 months (56-92%)] CI: (37-
3 months 52% [95% CI: 77%)]
6 months (32-73%)] 65% [95%
13% [95% CI: CIL: (46-
(0-27%)] 85%)]
17% [95% CI: 74% [95%
(2-33%)] CIL: (56-
92%)]
74% [95%
CI: (56-
92%)]
Ackerman NRS 12 weeks 46 23 61% [95% CI: N/A Lumbar MBB 23 26% [95% N/A
2008 (41%-81%)] CI: (8-44%)]
OBSERVATIONAL STUDIES (PROSPECTIVE)
Anand Complete pain 8 weeks 57 57 Complete N/A N/A N/ N/A N/A
2007 relief, partial 6 months (100%) Relief A
pain relief, no 8 Weeks
pain relief, 26% (15/57)
worse pain [95% CI: 15-
38%]
6 Months
28% (16/57)
[95% CI: 16-
40%]
Partial Relief
8 Weeks
21% (12/57)
[95% CI: 10-
32%]
6 Months
33% (19/57)
[95% CI: 21-
46%]
Lynch Complete 3 months 50 Based on Combined N/A N/A N/ N/A N/A
1986 Relief of Pain 6 months Arthrograms Groups 1 & 2 A
Group 1: at 2 Weeks
27 (two 1A) 89% (31/35)
Group 2: [95% CI: 78-
8(1IA1 99%]
EA) Complete Relief
Group 3: (100%)
15 (2 EA) 31% (11/35)
[95% CI: 16-
47%]
Partial Relief

57% (20/35)
[95% CI: 41-
74%]
Group 3 at 2
Weeks
53% (8/15)
[95% CI: 28-
79%]
Complete Relief
(100%)
0% (0/15)
Partial Relief
53% (8/15)
[95% CI: 28-
79%]

All

Participants at
3 Months

10

(continued on next page)
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Author Year  Outcome Follow- Total L-Facet Steroid Injection

Comparator Treatment(s)

Measures Up N

Interval

© Rate

N Responder

(> 50% Pain

Relief)

Responder Rate
(> 30%
Functional
Improvement)

Comparator(s) N Responder
Rate
(> 50% Pain

Relief)

Responder Rate
(> 30%
Functional
Improvement)

62% (31/50)
[95% CI: 49-

76%]

Complete Relief

(100%)

28% (14/50)
[95% CI: 16-

41%]

Partial Relief
34% (17/50)
[95% CI: 21-

47%]
All

Participants at

6 Months

56% (28/50)
[95% CI: 42-

70%]

Complete Relief

(100%)

28% (14/50)
[95% CI: 16-

41%]

Partial Relief
28% (14/50)
[95% CI: 16-

41%)]
OBSERVATIONAL STUDIES (RETROSPECTIVE)
Seo 2021 ODI Within 6
weeks

66 17 N/A

Kwak 2019 NRS 3 months 50 50

38-66%]
Lau 1985 NRS* >6 50 50
months

12-36%]

52% [95% CI:

>70% Relief
24% [95% CI:

33
16

N/A 24% [95% CI: 10-
39%]
25% [95% CI: 4-

46%]

Lumbar medial
branch block
Combined lumbar
medial branch
block and facet
injection
N/A

29% [95% CI: 8-
51%]

N/A N/ N/A N/A

N/A N/A N/ N/A N/A

Outcome Measures: Numeric Rating Scale (NRS), Visual Analog Scale (VAS)
IA: Intraarticular; EA: Extraarticular
* Presumed NRS, not specifically stated

compared to 23 %, 13 %, and 4 % in the HA group at 1 month, 3 months,
and 6 months, respectively. There was a mean improvement of 39 %, 24
%, and 15 % in the IASI group versus 27 %, 27 %, and 22 % in the HA
group (1 month, 3 months, and 6 months, respectively) per the Pain
Disability Questionnaire (PDQ). No significant intergroup differences (P
> 0.05) in outcomes were seen between groups for either VAS or PDQ
improvement. No categorical outcomes were available or able to be
calculated (30 % function or 50 % pain improvement). The overall risk
of bias was determined to be “high.” Several adverse events were re-
ported, including short-term pain increase and allergic reaction causing
new “possible rheumatoid arthritis.”

In 2017, Do et al. [40] reported an RCT comparing pulsed radio-
frequency (PRF to lumbar facet joint) to IASI. The comparator, PRF, is a
treatment without proven efficacy. Consecutive participants with >
6-month history of axial LBP without radicular symptoms, positive
paraspinal muscle tenderness with increased pain on extension/rotation
testing, and findings of degenerative facet pathology on MRI were
identified for anesthetic blocks into the facet joint. Positive anesthetic
block was defined as > 50 % pain reduction after intra-articular facet
joint injection with 0.5 mL of 1 % lidocaine. A total of 60 participants
were randomized to receive PRF (n = 30) (PRF treatment was admin-
istered at 5Hz, with a 5-ms pulsed width, for 360 s, at 55V, electrode tip
42 °C) or IASI with 0.25 mL of 10 mg/mL of dexamethasone and 0.25 mL

11

of 0.125 % bupivacaine (n = 30). Categorical outcomes were only
available at 6 months, with 47 % (95 % CI: 29-65 %) of IASI patients
experiencing at least a 50 % improvement on NRS versus 50 % (95 % CL:
32-68 %) of patients reporting > 50 % improvement in the PRF group.
Regarding mean pain improvement, pain improved by 64 %, 42 %, and
36 % at 1, 3, and 6 months per NRS, and 49 %, 49 %, and 45 % per NRS
in the pulsed RF group at the same time intervals. At 1 month, the NRS
score after IASI was significantly lower than in the PRF stimulation
group (P = 0.011), but at 3 and 6 months, these were no longer signif-
icantly different (P = 0.315). Compared with the pretreatment NRS
scores, patients in both groups showed a significant decrease in NRS
scores at each time point (P < 0.001). No functional scores were avail-
able. The risk of bias was determined to be “high.” No adverse events
were observed in the PRF group, but hyperglycemia was observed in the
IASI group.

In 2017, Wu et al. [41] reported outcomes of a double-blind RCT of
46 patients comparing IASI to intra-articular PRP, another unproven
intervention. Participants had LBP for at least 3 months, paraspinal
tenderness on exam, and “degenerative changes” on lumbar spine ra-
diographs. All were required to undergo an anesthetic facet injection
with 0.5 mL of 0.5 % lidocaine before being included in the study, but
the threshold for pain improvement after the block was not defined.
Participants were randomized to receive intra-articular PRP injections
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Fig. 1. Prisma diagram.

(n = 23) or IASI (n = 23). The IASI group received 0.5 % lidocaine and 5
mg/mL betamethasone, whereas the PRP group received 0.5 mL of PRP
(at a concentration “4 to 5 times greater than peripheral blood™). In the
IASI group, 74 % (95 % CI: 56-92 %), 13 % (95 % CI: 0-27 %), and 17 %
(95 % CL: 2-33 %) reported >50 % pain relief at 1, 3, and 6 months,
compared with 57 % (95 % CI: 37-77 %), 74 % (95 % CIL: 56-92 %), and
74 % (95 % CI: 56-92 %) in the PRP group at the same time points. This
corresponded to a pain mean improvement of 59 %, 34 %, and 26 % at 1,
3, and 6 months in the IASI group. Mean pain data were not reported for
the PRP group. Statistically significant pain reduction from baseline
occurred in both groups at all follow-up points (P < 0.01). The VAS
scores decreased more in the IASI group at 1 month after injection (P <
0.01), but at 3 months and 6 months, pain relief was significantly better
in the PRP group. No functional scores were available. The study
received a risk of bias rating of “high.” No serious adverse events were
reported, but 7 participants from the PRP group and 5 from the IASI
group experienced increased pain immediately after the injection.

In 2016, Sae-Jung et al. [18] reported an RCT comparing IASI,
medical management, and combined (IASI and medical management)
for consecutive patients with chronic axial LBP with paraspinal muscle
tenderness on exam, reproduction of symptoms with either flex-
ion/extension/rotation of the spine, and "facet arthrosis" on plain ra-
diographs. No block was used to confirm the presence of facet joint pain.
Patients assigned to IASI received 80 mg of methylprednisolone and 1
mL of 0.5 % bupivacaine, whereas the medical management arm

12

received oral diclofenac (50 mg twice daily for 2 weeks), and the com-
bined group received both. A total of 32 patients were randomized to
undergo IASI alone, 33 were assigned to medical management, and 34 to
the combined group. At 1 and 3 months, mean VAS scores improved by
53 % and 24 % in the IASI group, whereas improvement was seen in 25
% and 14 % in the diclofenac group and 55 % and 30 % of the combined
group at the same time intervals. These differences were only statisti-
cally significant for reduction in VAS in the combined and IASI groups
compared to the medical management group at 4 weeks (P < 0.001).

Regarding function on ODI, the IASI group reported 53 % and 25 %
improvement, compared with 33 % and 6 % (medical management) and
64 % and 38 % (combined group) at the same time intervals. The
combined group showed a significantly lower ODI than the medical
management group at 4 weeks (P = 0.02). No categorical outcomes were
available or able to be calculated (30 % function or 50 % pain
improvement). The study was rated as having a “low risk” of bias. There
were no serious adverse events. Dyspepsia was reported in 67 patients
who received medical management, and 29 patients who underwent
IASI experienced post-injection site discomfort.

In 2014, Atci et al. [42] reported results of a double-blinded RCT
comparing FL-guided IASI to US-guided IASI in 50 patients with LBP
with hyperextension and rotation, paraspinal muscle tenderness on
exam, and “spinal arthropathy" on plain radiographs. No anesthetic in-
jections were performed. The participant sampling method was not
specified. All patients received 3 mL total of 0.5 % bupivacaine and 40
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mg methylprednisolone injections. After randomization, 25 patients
were assigned to the FL group, and 25 were randomized to the US group.
Regarding pain, 34 % reported improved mean pain in the FL group,
compared to 30 % in the US group at 12 weeks. For function, there was a
60 % versus 55 % mean ODI improvement at 12 weeks in the FL versus
US group. No statistical differences were reported for either VAS or ODI
scores between groups at the 12-week timepoint (P > 0.05). No cate-
gorical outcomes were available or able to be calculated (30 % function
or 50 % pain improvement). Due to judgments of “some concern” in
multiple domains, the overall risk of bias was determined to be “high.”
No adverse events were reported in either group.

In 2013, Lakemeier et al. [43] performed an RCT comparing IASI to
lumbar medial branch RFN for the treatment of lumbar facet joint pain.
Participants were identified as having “nonspecific” LBP for >24 months
and MRI findings with “facet osteoarthritis and hypertrophy.” The
participant sampling method was not specified. All participants under-
went anesthetic facet joint injection with 0.5 cc of 0.5 % bupivacaine
and were required to report >50 % relief for eligibility. A total of 29
patients were randomized to the IASI group (received injections with
0.5 mL of 0.5 % bupivacaine and 1 mL of 3 mg betamethasone), and 27
patients underwent RFN. An RFN cannula was placed in all circum-
stances as a sham. Mean pain scores per VAS improved by 23 % in the
IASI group, compared with 29 % in the RFN group at 6 months. The
mean ODI score improved by 15 % in the IASI group versus 31 % in the
RFN group at 6 months. No categorical outcomes were available or able
to be calculated (30 % function or 50 % pain improvement). No statis-
tically significant differences were reported between IASI and RFN (P >
0.05). The risk of bias was rated as “low.” There were no significant
adverse events reported.

In 2013, Ribeiro et al. [44] performed an RCT studying IASI of
lumbar facets to intramuscular injection in consecutively selected pa-
tients with LBP for >3 months with local paraspinal tenderness (with or
without radiation to the groin or thigh), pain on hyperextension, rota-
tion, or lateral bending and normal neurological exam. In addition, all
patients had radiographs with findings of degenerative facet disease
(“osteophytes and bone sclerosis™). No block was used to confirm the
presence of facet joint pain. A total of 31 patients were randomized to
the IASI group and received injections with 1 mL of lidocaine and 20 mg
of triamcinolone. The 29 patients in the comparator group received
lumbar intramuscular injections of 1 mL of lidocaine and 20 mg of
triamcinolone. In the IASI group, mean pain scores improved by 43 %,
33 %, and 24 % at 4, 12, and 24 weeks, respectively, versus 47 %, 10 %,
and 15 % in the control group. Regarding function, improvements in
mean function scores on the Roland Morris Disability Questionnaire
(RMDQ) were 32 %, 29 %, and 27 % at 4, 12, and 24 weeks versus 26 %,
10 %, and 18 % in the control arm. Significant reductions occurred in
both groups over time (P < 0.001) regarding pain outcome, with no
differences between the groups for either pain or functional outcomes (P
= 0.73). A statistically significant difference was found between the
groups over time for the “role physical” profile domain (P = 0.02), with
a greater improvement in the IASI group. No categorical outcomes were
available or able to be calculated (30 % function or 50 % pain
improvement). The risk of bias was determined to be “low.” Mild
adverse events were reported, such as post-procedure pain, hypochro-
mic skin, hyperglycemia, vaginal bleeding, dizziness, and nausea. One
patient in the control group experienced gastrointestinal bleeding, and
one patient in the IASI group underwent spinal arthrodesis due to the
aggravation of back pain after a fall.

In 2008, Ackerman et al. [45] reported outcomes of an explanatory
RCT comparing MBB with steroids to IASI in 46 patients with LBP with
localized paraspinal tenderness and facet joint pathology evident on
imaging. The participant sampling method was not specified. Only pa-
tients with facet joint pathology at L4-L5 and L5-S1 identified on MRI
imaging and positive lumbar facet SPECT scans were studied, but no
blocks were used. The IASI group received 0.5 mL of 1 % lidocaine and
0.2 mL of triamcinolone into bilateral intra-articular L2-S1 facet joints
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as indicated based on clinical and imaging criteria, while the comparator
group underwent MBBs to L2—L4 medial branches and L5 dorsal rami,
as indicated, with the same injectate. At 12 weeks, 61 % (95 % CI: 41 %—
81 %) of the IASI group reported >50 % pain relief, whereas only 26 %
(95 % CI: 8 %44 %) achieved this threshold in the control group. This
corresponded to a mean improvement of 59 % and 61 % for NRS and
ODI in the IASI group versus 33 % and 32 % in the control group at 3
months, respectively. The improvements in percentage pain relief and
disability were significantly greater (P < 0.05) in the IASI arm compared
to the MBB arm. The study was determined to be “low risk” of bias. No
adverse events were reported.

3.3. Prospective observational studies

In 2019, Dietrich et al. [46] reported the results of a prospective
observational study examining CT-guided versus fluoroscopic-guided
IASI. The sample constituted 599 consecutive patients referred to a
radiology group for either CT-guided IASI (n = 209) or fluoroscopically
IASI (n = 390) in a single facet joint. The participant sampling method
was not specified. No block was used to confirm the presence of facet
joint pain. All participants received 40 mg triamcinolone and 1 mL 0.2 %
ropivacaine. In the FL group, “clinically relevant improvement” (defined
as “better” and “much better” on PGIC) was observed in 34 % (128/373;
95 % CI: 30-39 %) of participants compared to 37 % (72/196; 95 % CL:
30-43 %) of the CT-guided group at 1 month. No significant
between-group differences were observed (P = 0.63). This study’s
overall risk of bias was classified as “some concerns.” No serious adverse
events were reported by the authors.

In 2015, Bianchi et al. [47] studied the response to IASI according to
Modic classification on MRI. Historical and physical exam criteria were
not specified. Consecutive patients were excluded if they had recent
acute vertebral fractures, spinal infections, surgical fusions, acute trau-
matic Schmorl’s modes, or tumors. No anesthetic injections were per-
formed. All patients underwent lumbar spine MRIs within 3 months
before facet injections to identify the presence of Modic changes and
underwent [ASI with 40 mg triamcinolone and 1 ml ropivacaine. At 1
month, the following mean improvements on the NRS scale were
calculated: 23 % (Modic I group), 31 % (Modic II) group, 37 % (Modic I
or II), and 26 % (no Modic). A total of 45 % of patients without Modic
changes reported ‘improvement’ “better” or “much better”), compared
to Modic I (34 %) and Modic II (32 %), but this did not reach statistical
significance. No categorical outcomes were available or able to be
calculated (30 % function or 50 % pain improvement). The study was
determined to have a “serious” overall risk of bias. No serious adverse
events were noted.

In 2007, Anand et al. [48] prospectively studied the response to IASI
of lumbar facets and its correlation to Helbig and Lee scores. Patients
were considered for inclusion if they reported 3 or more months of LBP
unresponsive to other treatments, without any signs of nerve root ten-
sion or neurological deficits on physical exam. The participant sampling
method was not specified. No anesthetic injections were performed. A
total of 57 consecutive patients underwent IASI with 1 mL of depome-
drone (20 mg/mL) and 1 mL of 0.5 % bupivacaine per joint, with an
average of 3.3 (range 1-6) injections per patient. Response to treatment
was defined as “complete relief,” “partial relief,” “none,” or “worse.”
Improvement was observed in 47 % (27/57; 95 % CI: 34-60 %) of
participants at 8 weeks, of which 26 % (15/57; 95 % CI: 15-38 %) was
complete and 21 % (12/57; 95 % 10-32 %) was partial. At 6 months,
there was an improvement in 61 % (35/57; 95 % CI: 49-74 %), of which
33 % was partial (19/57; 95 % CIL: 21-46 %), and 28 % was complete
(16/57; 95 % CI: 16-40 %). Multiple comparisons between pre-injection
Helbig and Lee scores and follow-up patient outcome data yielded no
statistically significant correlations. No categorical outcomes were
available or able to be calculated (30 % function or 50 % pain
improvement). This study was designated as a “moderate” risk of bias,
with concerns related to study design and cointerventions. No serious
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adverse events were reported by the authors.

In 1986, Lynch et al. [49] reported the results of a prospective
observational study comparing outcomes of IASI of lumbar facets with
extra-articular facet injection in 50 adult patients with more than 6
months of LBP with focal paraspinal tenderness and exacerbation of pain
upon hyperextension. No block was used to confirm the presence of facet
joint pain. All patients received injections with 60 mg methylpredniso-
lone. A total of two facet joint injections were attempted on each
participant, and the technical success of each procedure was considered
when reporting the results at 2 weeks (IASI with facet arthrogram on
fluoroscopy, combination intra- and extra-articular pattern, and
extra-articular injection). Outcomes were defined as “total relief,”
“partial relief,” or “no relief.” At the 3-month and 6-month mark, 33 %
(9/27; 95 % CI 16-51 %) of participants reported total relief. However,
outcomes appear grouped at time points beyond 2 weeks regardless of
technical success, so data are difficult to interpret. This study was rated
overall as having a “serious” overall risk of bias rating. No significant
adverse events were reported.

3.4. Retrospective observational studies

In 2021, Chang et al. [50] aimed to retrospectively evaluate the
correlation between MRI “facet-joint enhancement” and treatment
outcomes for IASI. Consecutive patients with 3 and 6 months of LBP
without radicular symptoms were considered and were required to un-
dergo an anesthetic block of the intra-articular facet joint with 0.5 mL of
1 % lidocaine, with at least 80 % pain improvement. Eligible patients
then underwent injection with 0.25 mL of 10 mg dexamethasone and
0.5 mL of 0.25 % bupivacaine. Study arms were defined as patients with
and without facet enhancement on MRI. The 16 participants with facet
enhancement on MRI reported a mean NRS improvement of 43 %, 45 %,
and 45 % at 1, 2, and 3 months. In those without facet enhancement,
mean NRS scores improved by 54 %, 57 %, and 50 % at the same time
intervals. No categorical outcomes were available or able to be calcu-
lated (30 % function or 50 % pain improvement). There was no signif-
icant difference between the enhanced and non-enhanced MRI groups
(P > 0.05). The study was rated as having a “moderate” overall risk of
bias. No significant adverse events were reported during this study.

In 2021, Seo et al. [51] aimed to retrospectively assess the effects of
IASI, MBB (with dexamethasone), and combined treatment (MBB and
IASI) in 66 adult patients with LBP referred for injection. The participant
sampling method was not specified. No block was used to confirm the
presence of facet joint pain before treatment. Participants underwent
IASI with 2.5 mg dexamethasone and 1 cc of 1 % lidocaine. NRS and ODI
scores were obtained anytime within 6 weeks after treatment. Regarding
pain, the IASI group reported a 22 % improved mean NRS score,
compared to 22 % in the MBB group and 18 % in the combined group,
within 6 weeks. For function, there was a 16 % improvement in ODI in
the IASI group, 16 % in the MBB group, and 24 % in the combined group.
A total of 29 % (95 % CI: 8-51 %) in the IASI group reached the
threshold of 30 % improvement of function per ODI, versus 24 % (95 %
CIL: 10-39 %) in MBB and 25 % (95 % CI: 4-46 %) in the combined
group, within 6 weeks. Mean ODI and NRS scores showed intra-group
significance without meeting the threshold for MCID. This study
received a risk of bias rating of “moderate.” No significant adverse
events were reported, but one participant from both the MBB and IASI
groups experienced self-limited calf paresthesia, and a single participant
in the MBB group developed a headache and dizziness.

In 2019, Kwak et al. [52] aimed to retrospectively study the rela-
tionship between the severity of facet joint arthritis and IASI outcomes.
Patients were eligible if they had axial lower back pain of at least 4/10
on the NRS scale, without radicular symptoms, and without MRI find-
ings indicative of a competing diagnosis for at least >6 months, despite
conservative treatments. The participant sampling method is not spec-
ified. All participants underwent an intra-articular anesthetic block with
0.5 mL of 1 % lidocaine and reported >80 % relief of pain, followed by
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IASI of 0.25 mL of 10 mg dexamethasone and 0.25 mL of 0.125 %
bupivacaine. Subjects were divided into three groups for analysis,
depending on the grade of facet osteoarthritis on MRIs: mild arthritis
(narrowing of the joint space and the presence of small osteophytes; n =
10); moderate arthritis (moderate osteophytes and/or subchondral
erosions; n = 27); severe arthritis (large osteophytes and subchondral
erosion/cysts; n = 13). In the mild category, mean NRS at 1, 2, and 3
months improved by 49 %, 49 %, and 51 %, respectively, compared to
46 %, 43 %, and 45 % in the moderate group, and 49 %, 47 %, and 38 %
in the severe group. All changes were statistically significant, and
although there was not a statistically significant difference between
groups, there was a trend away from MCID with worsening facet joint
pathology. At 3 months, 52 % (38-66 %) of participants across all groups
achieved at least a 50 % reduction in pain. This study received a “low”
overall risk of bias assessment. No adverse events were observed during
the studied interventions.

In 1985, Lau et al. [53] reported the results of a retrospective
observational study of outcomes after IASI in 50 consecutive adult pa-
tients with presumed lumbar facet joint pain lasting over 3 months
without radicular symptoms and resistant to medication management
and physical therapy. No block was used to confirm the presence of facet
joint pain. Patients underwent IASI with 1.5 mL of 0.5 % bupivacaine
and 20 mg methylprednisolone. Using plain radiographs or CT scans,
facet pathology was graded in terms of severity (0 = normal; 1 = mild; 2
= moderate; and 3 = advanced degenerative changes). Regarding pain
improvement, 24 % (95 % CI: 12-36 %) reported greater than 70 %
relief for >6 months. Patients with Grade 0 or 1 changes on X-rays or CT
scans had a similar response rate to those with Grade 2 or 3 changes. The
study was determined to have a “serious” overall risk of bias. No serious
adverse events were noted during this study; however, a single patient
did report a vasovagal event during the procedure.

3.5. Synthesis of results

The within-group responder rates and mean data are reported in
Tables 2 and 3, respectively. These rates correspond to the proportion of
participants who experienced at least 50 % pain reduction or the mean
change in pain (NRS, VAS) and function (ODI) at all available time in-
tervals. Overall, success rates for clinically significant pain reduction
(>50 % pain relief) ranged from 13 to 74 %, and functional improve-
ment (>30 % improvement) was 29 % at > 1 month, based on only one
study [51]. Overall, mean improvement ranged from 11 to 59 % for pain
and 8-58 % for function at > 1 month. In the seven studies selecting
patients with facet or medial branch blocks, success rates for clinically
significant pain reduction (>50 % pain relief) are reported as 13-74 %
at > 1 month [35-38,40,41,43]. In this subgroup, mean pain improve-
ment rates ranged from 23 to 67 % and functional improvement from 15
to 58 % at > 1 month. Adverse events are reported in Table 4.

3.6. Grades of Recommendation, assessment, development, and
evaluation (GRADE)

Given the variability in patient selection techniques, the decision was
made post-hoc to assess the quality of evidence for techniques using an
anesthetic block (i.e., any facet block or medial branch block) versus the
population selected without a block. Summary measures could not be
calculated as outcome measures and follow-up intervals did not allow
for data aggregation.

When applying GRADE to assess the overall quality of the evidence
regarding the effectiveness of IASI in studies without the use of block
techniques, there were six RCTs [18,26,39,42,44,45]. Although multiple
RCTs were available, the body of evidence was downgraded due to (1)
risk of bias (2/6 studies with "high risk" of bias according to the
Cochrane Risk of Bias tool — see Fig. 2a), (2) indirectness (substantial
differences in technique and population characteristics), (3) inconsis-
tency (heterogeneous study designs, variable inclusion/exclusion
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Table 3
Continuous Data: Mean improvements in pain and function in individual randomized controlled trials and observational studies.
Author Year Outcome Follow-Up L-Facet Steroid Injection Comparator Treatment(s)
Measures Interval(s)
N Mean Mean Comparator(s) N Mean Mean
Improvement - Improvement - Improvement - Improvement -
Pain Relief Function Pain Relief Function
EXPLANATORY RANDOMIZED CONTROLLED TRIALS
Cohen 2018 NRS, ODI 1 month 90 11% (N=89) 8% (N=89) Lumbar medial branch 91 15% (N=91) 9% (N=91)
3 months 42% (N=9) 19% (N=9) block 54% (N=9) 51% [N=9)
6 months 53% (N=4) 41% (N=4) 0% (N=1) 0% (N=1)
6% (N=47)
18% (N=3)
0% (N=0)
Saline injection 47 14% (N=47)
55% (N=3)
0% (N=0)
Carette 1991 VAS, SIP 1 month 49 29% 18% Saline injection 48 24% 27%
6 months 37% 32% 19% 19%
PRAGMATIC RANDOMIZED CONTROLLED TRIALS
Gulati 2020 VAS, ODI 4 weeks 31 61% 56% Ultrasound-guided facet 31 60% 51%
12 weeks 67% 58% joint injection 64% 56%
Annaswamy VAS, PDQ 1 month 15 17% 23% Hyaluronic acid facetjoint 15 39% 27%
2018 3 months 17% 13% injections 24% 27%
6 months 15% 4% 15% 22%
Do 2017 NRS 1 month 30 64% N/A Intra-articular facet 30 49% N/A
3 months 42% pulsed radiofrequency 49%
6 months 36% neurotomy 45%
Wu 2017 VAS 1 month 23 59% N/A Platelet-rich plasma facet 23 N/A N/A
2 months 47% joint injection
3 months 34%
6 months 26%
Sae-Jung ODI, VAS 4 weeks 32 53% 53% Oral Diclofenac 33 25% 33%
2016 12 weeks 24% 25% 14% 6%
Combined oral Diclofenac 34 55% 64%
+ lumbar facet injection 30% 38%
Atci 2016 VAS, ODI 12 weeks 25 34% 60% Ultrasound-guided facet 25 30% 55%
joint injection
Lakemeier VAS, ODI, 6 months 28 23% ODI: 15% Lumbar medial branch 26 29% ODI: 31%
2013 RMDQ RMDQ: 32% radiofrequency RMDQ: 29%
neurotomy
Ribeiro 2013 VAS, 4 weeks 31 43% 32% Intramuscular steroid 29 47% 26%
RMDQ 12 weeks 33% 29% 10% 10%
24 weeks 24% 27% 15% 18%
Ackerman NRS, ODI 12 weeks 23 59% 61% Lumbar medial branch 23 33% 32%
2008 block
OBSERVATIONAL STUDIES (PROSPECTIVE)
Bianchi 2015 NRS 1 month 226 MCI N/A N/A N/ N/A N/A
MCI: 23% A
83 MCII
MCII: 31%
58 NO MC
No 37%
MC: MC (MCI + MC
85 I
26%
OBSERVATIONAL STUDIES (RETROSPECTIVE)
Chang 2021 NRS 1 month 26 MRI - N/A N/A N/ N/A N/A
2 months Enhancement A
3 months (n=16)
43%
45%
45%
MRI - Non-
enhancement
(n=10)
54%
57%
50%
Seo 2021 NRS, ODI Within 6 17 22% 16% Lumbar medial branch 33 22% 16%
weeks block
Combined lumbar medial 16 18% 24%
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branch block and facet
joint injection

(continued on next page)
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Author Year

Outcome
Measures

Follow-Up
Interval(s)

L-Facet Steroid Injection

Comparator Treatment(s)

N

Mean
Improvement -
Pain Relief

Mean
Improvement -
Function

Comparator(s)

Mean
Improvement -
Pain Relief

Mean
Improvement -
Function

Kwak 2019

NRS 1 month 50
2 months

3 months

Group A
49%
49%
51%
Group B
46%
43%
45%
Group C
49%
47%
38%

N/A

N/A N/ N/A N/A

Outcome Measures: Numeric Rating Scale (NRS), Oswestry Disability Index (ODI), Visual Analog Scale (VAS), Pain Disability Questionnaire (PDQ), Roland Morris
Disability Questionnaire (RMDQ), Sickness Impact Profile (SIP)
MC1: Modic I Changes; MC2: Modic 2 Changes; No MC: No Modic Changes

Table 4
Adverse Events.

Author Year

Adverse Event

Anand 2007 None
Annaswamy 5 with short-term pain increase (3 in IAS group and 2 in HA
2018 group)

1 allergic reaction to HA

1 death (HA) because of unrelated reasons

Bianchi 2015 None
Chang 2021 None
Cohen 2018 Events in 7% of facet injection patients

Dietrich 2019
Do 2017
Gulati 2020

Kennedy 2018
Kennedy 2019
Kim 2020

Kwak 2019
Lau 1985
Lynch 1986
Ribeiro 2013

Sae-Jung 2016
Seo 2021
Wu 2017

Authors list the following: rash, localized skin infection,
vasovagal episode, nausea, numbness, and worsening pain

None

1 hyperglycemic event

3 vasovagal events

1 rebound pain

None

None

101 complications in 6066 patients
8 spine infection

5 uncontrolled HTN

1 hyperglycemia

1 urticaria

1 glaucoma

1 vertigo/dizziness

2 heart failure aggravation
1 psychological aggravation
3 GI symptoms

None

1 vasovagal event

None

9 post-procedure pain

1 hypochromic skin

5 increase glucose level

3 vaginal bleeding

3 dizziness

3 nausea

Intramuscular steroid injection group: 1 GI bleeding
IAS group: 1 fall and subsequent back surgery

29 with post-injection site discomfort
2 calf paresthesias (1 in MBB group and 1 in IAS group)
12 with post-procedural pain (7 in PRP group, 5 in steroid

group)

IAS: intra-articular steroid; HA: hyaluronic acid; HTN: hypertension; GI:
gastrointestinal; MBB: medial branch block; PRP: platelet-rich plasma

criteria, and differing definitions of treatment success), and (4) impre-
cision (small sample sizes and wide confidence intervals in key outcome
measures). Additionally, three sham-controlled trials failed to demon-
strate clinical efficacy, raising concerns about the actual effectiveness of
the intervention (see Table 5). Due to these limitations, the original

16

“high” quality rating was downgraded to “very low” quality evidence,
indicating that the true effect of IASI is highly uncertain and any
observed benefits may be due to bias or chance rather than actual
treatment efficacy [54].

When applying GRADE to assess the overall quality of the evidence
regarding the effectiveness of IASI in studies with any anesthetic block,
there were seven RCTs [35-38,40,41,43]. Although multiple RCTs were
available, the resulting body of evidence was downgraded due to (1) risk
of bias (5/7 studies with “some concerns” or “high risk” of bias ac-
cording to the Cochrane Risk of Bias tool — see Fig. 2b), (2) indirectness
(substantial differences in technique and population characteristics,
with all 7 studies using anesthetic facet injections but none using dual
medial branch blocks), (3) inconsistency (heterogeneous methodologies
and varying inclusion/exclusion criteria), and (4) imprecision (small
sample sizes and wide confidence intervals). Furthermore, multiple
sham-controlled trials failed to demonstrate clinical efficacy, raising
concerns about the validity of treatment effects. As a result, the original
“high” quality of evidence rating was downgraded to a “very low” rat-
ing, indicating that the current evidence is highly uncertain.

Overall, there is very low-quality evidence that IASI provides clini-
cally significant reductions in pain (>50 % pain relief) and disability
(>30 % functional improvement) in patients selected with or without
anesthetic block. While IASI may be effective in some populations, the
current evidence is insufficient to draw definitive conclusions. Further
research is highly likely to change the confidence in the estimated effect
of IASI [54].

4. Discussion

In this systematic review of the effectiveness of fluoroscopically
guided, contrast-verified IASI for treating clinically suspected facet joint
pain, a total of 21 studies were included, with 1294 total participants
assigned to receive facet joint steroid injections. The results of this
systematic review show mixed results for IASI against various compar-
ators. Overall, reported success rates (>50 % pain relief) for IASI ranged
from 13 to 74 % based on data from seven studies [40,41,45,48,49,52,
53], and the reported functional success rates (>30 % functional
improvement) for the intervention was 29 % at > 1 month based on data
from one study [51] (Table 2). Overall, mean improvement ranged from
11 to 59 % for pain relief and 8-58 % for function at > 1 month. When
examining studies in which participants were selected based upon relief
from an anesthetic injection [37,38,40,41,43,50,52], reported pain
success rates (>50 % pain relief) for IASI were 13-74 %, but reported
functional success rates (>30 % functional improvement) could not be
determined. Nonetheless, mean pain improvement rates ranged from 23
to 67 % and functional improvement from 15 to 58 % at > 1 month.
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Fig. 2a. Summary of Risk of Bias Judgments.
a. ROB2 - Assessment of randomized controlled trials.

Table 5
Summary of GRADE recommendations [54].

GRADE Definition Major Reasons for Downgrading

Level

High Further research is unlikely to None (RCTs generally start as
change confidence in the high-quality unless downgraded).
estimate of effect.

Moderate Further research is likely to have  Risk of bias, inconsistency,
an important impact on indirectness, imprecision,
confidence and may change the publication bias.
estimate.

Low Further research is very likely to  Serious limitations such as risk of
have an important impact and is  bias, inconsistency, indirectness,
likely to change the estimate. imprecision, publication bias.

Very Low The estimate is highly uncertain. ~ Very serious limitations in

multiple domains, making the
evidence highly unreliable.

Selection criteria are critical when studying facet joint disease. In the
present review, operational definitions for facet pain were non-
standardized, resulting in significant heterogeneity of inclusion
criteria [55]. While history and physical exam are essential in the overall
assessment of LBP, they have limited value for diagnosing facet joint
pain [13]. The present understanding of facet joint symptoms and its
correlation with “axial” predominant LBP were developed by historical
studies where hypertonic saline was injected in facet joints to provoke

17

. Low

low back and thigh pain [56]. However, when examining the response to
facet joint anesthetic injection, responders did not demonstrate a
consistent clinical pattern, arguing against an easily recognizable “facet
syndrome.” [57] While imaging emerged as a potential means for
diagnosing symptomatic facets, the literature is mixed on its validity
[48]. Consideration should be made for MRI results that show Modic
changes or high-intensity zones, as these may indicate an alternative
diagnosis (vertebrogenic or discogenic pain generator) [58].

In studies of lumbar RFN, most experts agree on the role of prog-
nostic local anesthetic blocks of the medial branch nerves [13,59-61] as
standard for patient selection, as per the protocol defined by the Inter-
national Pain and Spine Intervention Society [62]. Future studies of IASI
should consider applying this selection strategy, where an 80 % pain
relief threshold defines a “positive” block [63-66]. Although the number
of anesthetic blocks or the degree of relief required for a block to be
“positive” does not affect the success rate of RFNs, it does affect the
grade of success [67-71]. It is reasonable to hypothesize that responder
rates to IASI might improve in future clinical trials that employ robust
methods for patient selection, including anesthetic blocks that follow
more stringent methodological standards. The present study attempted
to analyze the relationship between response to intervention and the use
of diagnostic blocks. However, as described above, this analysis was
performed post-hoc.

In the present review, seven studies used some “anesthetic” injection
to identify patients with facet pain for inclusion. The nature of these
injections was highly variable, with all studies performing a single intra-
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Risk of bias domains
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D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data. ‘ Low

Fig. 2b. Summary of Risk of Bias Judgments.
b. ROBINS - Assessment of observational trials.

articular injection [37,38,40,41,43,50,52] with either an 80 % threshold
for success [50,52] or a 50 % threshold [37,38,40,43] or no threshold
[417. None of the included studies utilized medial branch blocks. Un-
fortunately, most studies did not provide sufficient data and/or did not
report on outcomes of interest, which limits our ability to draw a
conclusion from this subset. Similarly, the role of intra-articular facet
injection with local anesthetic to diagnose facet pain and how this
compares to MBBs is unclear and prohibits data aggregation [13].

Additional technical considerations impact the interpretation of the
data. First, guidelines support the use of arthrography for spine pro-
cedures [13,72]. While the inclusion criteria for the present review
stipulated that studies must use contrast verification, most studies did
not present images documenting final needle placement and contrast
flow patterns, precluding assessment of technical accuracy. Addition-
ally, some authors retroactively accepted peri-facet contrast flow pat-
terns if joint access could not be obtained [26]. In one study, 46 % of
patients could not be effectively treated with IASI as intended due to
technical failure [49]. Patients with two technically successful
intra-articular injections (n = 27) were significantly more likely to
report total pain relief than patients with incomplete or unsuccessful
injections (P < 0.001). While this might reflect the real experience of
physicians, it inherently limits the validity of the data. Another
consideration is the injectate volume for both diagnostic blocks and
intra-articular injection. Studies have shown that the rate of false posi-
tive anesthetic injection is correlated to higher injectate volume when
performing medial branch blocks, attributed to local tissue diffusion of
medication [71]. Similarly, when injecting the facet joint, whose capsule
is estimated at 1.5-2 cc in volume [73], high-volume injectate may
diffuse to local tissues, causing a field block. In the present review,
injectate volumes ranged from 0.5 to 3 cc; this upper range is likely
subject to false positive phenomenon [41] influencing results. In addi-
tion, local anesthetic delivered to the skin should be optimized to avoid a
deeper field block, which can similarly obfuscate results.

Finally, disease severity may influence response to the intervention.

18

: Bias in measurement of outcomes.
: Bias in selection of the reported result.

Osteoarthritis is a progressive disease that causes characteristic changes
[74,75]. Facet joints are synovial joints subjected to a similar degener-
ative cascade that characterizes large joints, such as knees and hips. Of
particular interest are studies of knee osteoarthritis, which have largely
shown that IASI, HA, and PRP injections are considerably less efficacious
in severe osteoarthritis than in mild or moderate disease, suggesting that
disease severity may impact treatment response [76]. However, the
severity of facet joint OA has not necessarily been correlated with an
increased risk of facet joint pain. Nonetheless, it is possible that patients
with more advanced arthritic changes may experience a less robust
response to injection-based treatments compared to those with less se-
vere disease. Only one study in the present review attempted to stratify
by disease severity, with no significant differences noted between
groups [52]. Future studies should consider investigating if responder
rates differ with advancing disease as identified on advanced imaging.
This might help triage facet joint interventions (i.e., direct consideration
of the MBB to RFN pathway for advanced disease versus consideration of
IASI for less severe disease/younger patients).

4.1. Limitations and strengths

Because it is not possible to calculate within-group differences due to
the heterogeneous nature of outcome measures, comparators, and time
points, a meta-analysis could not be performed. The strengths of this
review include the individual critical appraisal, stratification based
upon the anesthetic method, and the inclusion of a substantial number of
studies, which enhance the credibility of our findings and provide a
strong foundation for qualitative analysis.

5. Conclusion
Pragmatic and observational studies suggest the clinical effective-

ness of IASI in reducing pain and disability at 1 month. Conversely,
sham-controlled trials have failed to demonstrate efficacy. According to
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GRADE, the overall quality of evidence is very low, indicating that the
true effect of IASI is highly uncertain. Overall, studies were heteroge-
neous, at high risk of bias, and included inconsistent methodologies,
making large-scale relationships difficult to establish. Future random-
ized, placebo-controlled studies using gold-standard diagnostic tools for
facet joint pathology are needed to provide more reliable and definitive
conclusions.
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# Searches Results
1 facet.mp. 17344
2 zygapophysial.mp. 378
3 zygapophyseal.mp. 2013
4 lor2or3 18193
5 intra-articular.mp. 19633
6 intraarticular.mp. 21698
7 joint.mp. or exp joint/ 707501
8 Sor6or7 718547
9 inject*.mp. 1025329
10 axial.mp. 113590
11 exp back/or back.mp. 476336
12 10or11 575410
13 pain.mp. or exp pain/ 1601736
14 exp adult/or adult.mp. 8905203
15 4 and 8 and 9 and 12 and 13 and 14 419
16 limit 15 to randomized controlled trial 75
17 limit 15 to controlled clinical trial 53
18 randomized.ab,ti. 762658
19 placebo.ab,ti. 310150
20 randomly.ab,ti. 450833
21 trial.ab,ti. 869490
22 groups.ab,ti. 2923332
23 therapy.fs. 1505935
24 drug therapy.fs. 3764038
25 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 7996524
26 15 and 25 286
Embase (via Ovid) 2020 to 2022 December 12

# Query Results from Dec 12, 2022

1 facet.mp. 20,872

2 limit 1 to yr = "2020 -Current" 4284

3 zygapophysial.mp. 410

4 limit 3 to yr = "2020 -Current" 38
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(continued)
# Query Results from Dec 12, 2022
5 zygapophyseal.mp. 2462
6 limit 5 to yr = "2020 -Current” 543
7 intra-articular.mp. 23,369
8 limit 7 to yr = "2020 -Current" 4627
9 intraarticular.mp. 24,679
10 limit 9 to yr = "2020 -Current” 3575
11 joint.mp. or exp joint/ 771,203
12 limit 11 to yr = "2020 -Current” 129,288
13 inject*.mp. 1,138,962
14 limit 13 to yr = "2020 -Current" 140,199
15 axial.mp. 133,258
16 limit 15 to yr = "2020 -Current” 23,787
17 exp back/or back.mp. 553,397
18 limit 17 to yr = "2020 -Current” 95,061
19 pain.mp. or exp pain/ 1,889,341
20 limit 19 to yr = "2020 -Current” 344,431
21 exp adult/or adult.mp. 10,649,341
22 limit 21 to yr = "2020 -Current” 2,169,521
23 2or4or6 4361
24 8or10or12 131,496
25 16 or 18 115,767
26 14 and 20 and 22 and 23 and 24 and 25 114
27 limit 26 to randomized controlled trial 9
28 limit 27 to controlled clinical trial 0
29 randomized.ab,ti. 913,261
30 placebo.ab,ti. 350,501
31 randomly.ab,ti. 526,484
32 trial.ab,ti. 1,053,469
33 groups.ab,ti. 3,431,006
34 therapy.fs. 1,679,456
35 drug therapy.fs. 4,272,535
36 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 9,194,614
37 26 and 36 61

Web of Knowledge/Web of Science:

TS=((facet OR zygapophysial OR zygapophyseal) AND (intra-articular OR intraarticular OR joint) AND inject* AND (axial OR back) AND pain

AND adult AND trial))

Run August 26, 2020: 107 Results.
Updated October 31, 2022: 8 Results.

Cochrane Library:

(facet OR zygapophysial OR zygapophyseal) AND inject* AND pain AND (intraarticular OR intra-articular) in Title Abstract Keyword - (Word

variations have been searched).

Run August 26, 2020: 1 Review; 88 Trials.
Updated October 27, 2022: 1 Review; 98 Trials.

Google Scholar:

(facet OR zygapophysial OR zygapophyseal) AND (intra-articular OR intraarticular OR joint) AND inject* AND (axial OR back) AND pain AND
adult AND randomize* AND trial AND fluorosc*

Run August 27, 2020: 1950+ Results.

Update limited to 2020-2022 (system date limit is not more specific than year): 700+ Results.

Medline via PubMed, Medline via Ovid, EMBASE, Web of Knowledge/Web of Science, Cochrane Library, Google Scholar

Search Terms: facet injection, zygapophyseal injection, zygapophysial injection, intra-articular injection, intrarticular injection, joint injection,
axial pain, back pain, low back pain, lumbar vertebrae, fluoroscopy, fluoroscopic, fluoroscopically, facet block, nerve block, spondylolisthesis.

Medline via PubMed: (facet OR zygapophysial OR zygapophyseal) AND (intra-articular OR intraarticular OR joint) AND inject* AND (axial OR
back) AND pain AND adult AND (randomized controlled trial[pt] OR controlled clinical trial [pt] OR randomized[tiab] OR placebo[tiab] OR drug
therapy[sh] OR trial[tiab] OR groups[tiab] OR therapy[sh])

Run August 26, 2020.

219 Results.

Updated November 14, 2022.

18 Results.
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Medline via Ovid:
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(exp Zygapophyseal Joint/OR facet.mp. OR zygapophysial.mp. OR "facet block".mp.)

AND (exp Injections, Intra-Articular/OR intra-articular.mp. OR intraarticular.mp. OR inject*.mp. OR injection.mp. OR exp Injections/OR joint.mp.
OR exp Joints/OR nerve block.mp. OR exp Nerve Block/)
AND (Lumbar Vertebrae/or lumbar.mp. OR low back.mp. OR exp Back/OR back.mp. OR low back pain.mp. OR exp Back Pain/OR exp Low Back
Pain/OR Spondylolisthesis/) AND (fluoroscopy.mp. OR Fluoroscopy/OR fluoroscop*.mp. OR cineradiography.mp. OR Cineradiography/photofluo-
rography.mp. OR Photofluorography/)
Note that the institution did not have access to Medline via Ovid in 2020 so one Medline via Ovid search was conducted in 2022 to cover all years.
Run November 8, 2022.

316 Results (248 after removing Medline via PubMed duplicates).
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