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B Abstract: Although the existence of a “facet syndrome”
had long been questioned, it is now generally accepted as a
clinical entity. Depending on the diagnostic criteria, the zyga-
pophysial joints account for between5% and 15% of cases of
chronic, axial low back pain. Most commonly, facetogenic
pain is the result of (repetitive stress and/or cumulative low-
level trauma, leading to inflammation and stretching of the
joint capsule: The most frequent complaint is axial low back
pain with referred pain perceived in the flank, hip, and thigh.
No physical examination findings are pathognomonic for
diagnosis. The strongest indicator for lumbar facet pain is
pain reduction after anesthetic blocks of the rami mediales
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(medial branches) of the rami dorsales that innervate the
facet joints. Because false-positive and, possibly, false-
negative results may occur, results must be interpreted care-
fully. In patients with injection-confirmed zygapophysial
joint pain, procedural interventions can be undertaken in
the context of a multidisciplinary, multimodal treatment
regimen that includes (pharmacotherapy, physical therapy
and regular exercise, and, if indicated, psychotherapy. Cur-
rently, the “gold standard” for treating facetogenic pain is
radiofrequency treatment (1 /B+). The evidence supporting
intra-articular corticosteroids is limited; hence, this should be
reserved for those individuals who do not respond to radiof-
requency treatment (2 B+). B

Key Words: evidence-based medicine, low back pain,
zygapophysial joint, lumbar facet, radiofrequency treatment

INTRODUCTION

This review on facetogenic low back pain is part of
the series “Evidence-Based Interventional Pain Medicine
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Table 1. Summary of Evidence Scores and Implications for Recommendation

Score Description

Implication

1 A+ Effectiveness demonstrated in various RCTs of good quality. The benefits clearly outweigh risk and burdens
1B+ One RCT or more RCTs with methodologic weaknesses, demonstrate effectiveness. The benefits clearly

outweigh risk and burdens

Positive recommendation

2 B+ One or more RCTs with methodologic weaknesses, demonstrate effectiveness. Benefits closely balanced

with risk and burdens

2B+ Multiple RCTs, with methodologic weaknesses, yield contradictory results better or worse than the control
treatment. Benefits closely balanced with risk and burdens, or uncertainty in the estimates of benefits, .
. Considered, preferably
risk and burdens. study-related
2 C+ Effectiveness only demonstrated in observational studies. Given that there is no conclusive evidence of the
effect, benefits closely balanced with risk and burdens
0 There is no literature or there are case reports available, but these are insufficient to suggest effectiveness Only study-related
and/or safety. These treatments should only be applied in relation to studies.
2C- Observational studies indicate no or too short-lived effectiveness. Given that there is no positive clinical
effect, risk and burdens outweigh the benefit
2 B- One or more RCTs with methodologic weaknesses, or large observational studies that do not indicate any
superiority to the control treatment. Given that there is no positive clinical effect, risk and burdens Negative recommendation
outweigh the benefit
2 A- RCT of a good quality which does not exhibit any clinical effect. Given that there is no positive clinical

effect, risk and burdens outweigh the benefit

RCT, randomized controlled trial.

>

according to Clinical Diagnoses.” Recommendations
formulated in this article are based on “Grading
strength of recommendations and quality of evidence in
clinical guidelines” described by Guyatt etal.! and
adapted by van Kleef et al.? in the editorial accompany-
ing the first article of this series (Table 1). The latest
literature update was performed in October 2009.

Pain emanating from the lumbar facet joints is a
common cause of low back pain in the adult popula-
tion. Golthwaite was the first to describe the syn-
drome in 1911, and Ghormley is generally credited
with coining the term “facet syndrome” in 1933. Facet
pain is defined as pain that arises from any structure
that is part of the facet joints, including the fibrous
capsule, synovial membrane, hyaline cartilage, and
bone.*?

The reported prevalence rate varies widely in differ-
ent studies from less than 5% to as high as 90%,
being heavily dependent on diagnostic criteria and
selection methods."® Based on information from
studies that were done on well-selected patient popu-
lations, we estimate the prevalence to range between
5% and 15% of the population with axial low back
pain.'*'7 Because arthritis is a prominent cause of
facetogenic pain, the prevalence rate increases with
age.1%1°

Although some experts have expressed doubts
about the validity of “facet syndrome,” studies con-
ducted in patients and volunteers have confirmed its

existence.”’ In rare cases, facet joint pain can result
from a specific traumatic event (ie, high-energy trauma
associated with a combination of hyperflexion, exten-
sion, and distraction).?* More commonly, it is the
result of repetitive stress and/or cumulative low-level
trauma. This leads to inflammation, which can cause
the facet joint to be filled with fluid and swell, which
in turn results in stretching of the joint capsule and
subsequent pain generation.”” Inflammatory changes
around the facet joint can also irritate the spinal
nerve via foraminal narrowing, resulting in sciatica.
In addition, Igarashi et al.*® found that inflammatory
cytokines released through the ventral joint capsule
in patients with zygapophysial joint degeneration
may be partially responsible for the neuropathic
symptoms in individuals with spinal stenosis. Predis-
posing factors for zygapophysial joint pain include
spondylolisthesis/lysis, degenerative disc disease, and
advanced age.’

The treatment of facet pain is the subject of great
controversy. In 1963, Hirsch et al.?! were the first
group to describe the technique of facet joint injec-
tions, and in the mid-1970s, Shealy published the first
reports of radiofrequency (RF) treatment of the zyga-
pophysial joints under radiographic guidance.”*
Because each facet joint receives dual innervation from
adjacent levels and most individuals have multilevel
pathology, several levels usually need to be treated®-**
(Figure 1).
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Figure 1. Anatomy of the lumbar spinal column. “lllustration:
Rogier Trompert Medical Art. http://www.medical-art.nl.” DRG,
dorsal root ganglion.

. DIAGNOSIS

I.LA HISTORY

A number of researchers have attempted to elucidate
the clinical entity “facetogenic pain,” mostly through
provocation of pain in volunteers.»*>

The most frequent complaint is axial low back pain.
Although bilateral symptoms are more common than for
sacroiliac joint pain, centralization of pain is less predic-
tive of response to analgesic blocks than it is for disco-
genic pain.***! Sometimes, pain may be referred into the
groin or thigh.” Pain originating from the upper facet
joints often extends into the flank, hip, and lateral thigh
regions, whereas pain from the lower facet joints typi-
cally radiates into the posterior thigh. Pain distal to the
knee is rarely associated with facet pathology (Figure 2).

I.B PHYSICAL EXAMINATION

There are no physical examination findings that are
pathognomonic for diagnosis. Because facet pain

J Jt “) |

Figure 2. Pain referral pattern of lumbar facet pain adapted
from McCall et al.?® “lllustration: Rogier Trompert Medical Art.
http://www.medical-art.nl.”

originates from the mobile elements of the back, exami-
nation of motion seems relevant. In a series of cadaveric
studies, lanuzzi et al.** determined that the largest strain
on the lower lumbar facet joints occurred during flexion
and lateral bending, with extension also stressing L5/51.
It is therefore possible that pain worsened by flexion and
extension is suggestive of pathology originating from
the lowest lumbar segment(s).

Revel was the first to correlate symptoms and physi-
cal exam signs with the response to placebo-controlled
blocks.'**

The Revel criteria for lumbar facet joint pain are as
follows:

¢ Pain not worsened by coughing.

¢ Pain not worsened by straightening from flexion.
¢ Pain not worsened by extension-rotation.

¢ Pain not worsened by hyperextension.

e Pain improved in the supine position.

However, previous and subsequent studies have failed to
corroborate these findings.*™* It is widely acknowl-
edged that lumbar paravertebral tenderness is indicative
of facetogenic pain, which is a claim supported
by clinical trials.** Recently, indicators of facet pain
have been described based on a survey of an expert
panel. They specified a panel of 12 indicators that create
the framework for a diagnosis of facet pain.*” These
indicators are not in line with previous studies.?**¢48



462 e VAN KLEEF ET AL.

I.C ADDITIONAL TESTS

The prevalence rate of pathological changes in the facet
joints on radiological examination depends on the mean
age of the subjects, the radiological technique used, and
the definition of “abnormality.” Degenerative facet
joints can be best visualized via computed tomography
(CT) examination.”’

CT studies conducted in patients with low back pain
show a prevalence rate of facet joint degeneration
ranging between 40% and 80%.'>%” magnetic resonance
imaging scans may be somewhat less sensitive in the
detection of facet pathology.”* Interestingly, the
number of studies demonstrating a positive correlation
between radiological abnormalities and the response to
diagnostic blocks is roughly equivalent to the number
showing no correlation.”!1-14:32,36,37,43,50-52

I.D DIFFERENTIAL DIAGNOSIS

As earlier indicated in the literature on guidelines for
chronic nonspecific low back complaints, supplemen-
tary radiological examination may also be necessary to
rule out so-called “red flags” such as malignancy, com-
pression fracture, or spinal infection.'®

Other causes of predominantly axial low back pain
that must be considered in the differential diagnosis
include discogenic pain, sacroiliac joint pathology, liga-
mentous injury, and myofascial pain. Within the context
of facet pathology, inflammatory arthritides, such as
rheumatoid arthritis, ankylosing spondylitis, gout, pso-
riatic arthritis, reactive arthritis, and other spondylar-
thropathies, as well as osteoarthrosis and synovitis,
must also be considered.

Diagnostic Blocks

Diagnostic blocks are most frequently performed under
radiographic guidance but can also be done under ultra-
sound.’**> Although intra-articular injection and medial
branch (facet joint nerve) blocks are often described as
“equivalent,” this has yet to be demonstrated in a com-
parative, crossover study design.” Neither of these
approaches have been shown to be superior.?* Both
medial branch and intra-articular blocks are associated
with significant false-positive and false-negative rates.
For both techniques, the rate of false positives is most
often cited as ranging between 15% and 40%.° Regard-
ing the false-negative rate, Kaplan et al. found that 11%
of volunteers retained the ability to perceive capsular
distension after appropriately performed medial branch
blocks, which was attributed to aberrant innervation.>

Other causes of false-negative blocks include inappro-
priate needle placement, failure to detect vascular
uptake, and inability of the patient to discern baseline
from procedure-related pain.’’

False-positive results can be ascribed to several phe-
nomena including placebo response, use of sedation,
and/or the excessive use of superficial local anesthesia,
which can obscure myofascial pain.’®*’ In addition,
the local anesthetic can spread to surrounding pain-
generating structures. Over 70 years ago, Kellegren noted
that an intramuscular injection of 0.5 mL of fluid spreads
over an area encompassing 6 cm? of tissue, and this was
later confirmed by Cohen and Raja.>*° Dreyfuss et al.>’
found that either epidural or intervertebral foraminal
spread occurred in 16% of blocks using the traditional
target point at the superior junction of the processus
transversus and processus articularis superior. Given the
close proximity of the ramus lateralis and intermedius to
the ramus medialis (medial branch) of the primary ramus
dorsalis, it is not possible to selectively block one without
the others. During intra-articular facet blocks, the
capsule can rupture after the injection of 1 to 2 mL of
injection fluid with the resultant spread of the local
anesthetic to other potential pain-generating structures.

Perhaps because of their safety, simplicity, and prog-
nostic value, diagnostic medial branch blocks are done
more frequently than intra-articular injections. Dreyfuss
et al.” researched the ideal needle position for diagnostic
medial branch blocks. They compared 2 different target
sites—one with the needle tip positioned on the upper
edge of the processus transversus and the other with the
needle tip located halfway between the upper edge of the
processus transversus and the ligamentum mammilloac-
cessorium. The authors found that the lower (ie, latter)
target position was associated with a lower incidence of
inadvertent injectate spread to the segmental nerves and
epidural space when a volume of 0.5 mL was used. It is
thus recommended to use the lower target site when
performing diagnostic medial branch blocks.

After the procedure, the patient is given a pain diary
with instructions to discount procedure-related discom-
fort and engage in normal activities in order to permit
adequate assessment of effectiveness. Failure to properly
discriminate between baseline pain and that related to the
procedure is a common cause of false-negative blocks.

In general, a definitive treatment is carried out if a
patient experiences 50% or greater pain reduction
lasting for the duration of action of the local anesthetic
(eg, >30 minutes with lidocaine and 3 hours with
bupivacaine). Because double, comparative blocks are
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associated with a significant false-negative rate and have
not been shown to be cost-effective, the “double-block”
paradigm is not advisable at this time.®!-®

Il. TREATMENT OPTIONS

IlLA CONSERVATIVE MANAGEMENT

The treatment of facet pain should ideally occur in a
multidisciplinary fashion and include conservative (phar-
macological treatment, cognitive behavioral therapy,
manual medicine, exercise therapy and rehabilita-
tion, and, if necessary, a more detailed psychological
evaluation) as well as interventional pain management
techniques.

Because there are no clinical studies evaluating phar-
macological or non-interventional treatments for
patients with injection-confirmed facet joint pain, one
must extrapolate from studies that have been conducted
on patients with chronic nonspecific low back com-
plaints. Although nonsteroidal anti-inflammatory drugs
are often used, scientific evidence supporting their long-
term use for low back complaints is scant.’* Antidepres-
sants appear to be effective, though the treatment effect
is small.®** Manipulation can also be effective,®>%
although 1 study showed no difference with “sham”
therapy.®’

I.LB INTERVENTIONAL MANAGEMENT

Currently, the gold standard for treating facetogenic
pain is RF treatment. The major advantage of
temperature-controlled RF treatment compared with
voltage-controlled and other “neurolytic” techniques is
that it produces controlled and reproducible lesion
dimensions.®® RF facet treatment can also be repeated
without a loss of efficacy, which is important because
the duration of benefit is limited by the inexorable rate
of nerve regeneration.®” There are currently no random-
ized studies comparing RF facet treatment with intra-
articular injections.’

Intra-Articular Corticosteroid Injections

The use of intra-articular corticosteroid injections in the
facet joints is controversial. Uncontrolled studies have
mostly demonstrated transient beneficial effects, but the
results of controlled studies have been mostly disap-
pointing. Lilius et al.”’ performed the largest random-
ized study, involving 109 patients. They found no
difference among large-volume (8 mL) intra-articular
saline injections, intra-articular corticosteroid, and local
anesthetic, and the same mixture injected around 2 facet

joints. In a randomized, controlled study, Carette et al.”!
found only a small difference between the injection of
saline (10% good effect) and depot corticosteroid (22 %
good effect) up to 6 months after treatment. One caveat
with placebo-controlled trials that is not commonly rec-
ognized is that the intra-articular injection of saline may
itself provide therapeutic benefit.”> Observational
studies involving intra-articular local anesthetic and cor-
ticosteroid typically show symptom palliation lasting
for up to 3 months.”"”* Based on the literature, one can
conclude that intra-articular corticosteroid injections
are of very limited value in the treatment of unscreened
patients with suspected facetogenic pain. However, sub-
group analyses have revealed that patients with positive
single photon emission CT scans may be more likely to
respond than patients without an acute inflammatory

process.”>”*

RF Treatment

RF treatment is frequently performed for various forms
of spinal pain, though the scientific evidence for this
intervention remains controversial. The first controlled
study was published by Gallagher et al. in 1994.7 The
authors selected 41 patients with chronic low back com-
plaints who responded with some pain relief to diagnos-
tic intra-articular injections and randomized them to
receive either “sham” or true RF treatment of the rami
mediales (medial branches). The 2 study groups were
then subdivided into patients who obtained “good” and
“equivocal” relief after the diagnostic block. After 6
months, a significant difference was found only between
treatment and control subjects who had experienced
good relief from the test blocks. In a well-designed
placebo-controlled study, van Kleef etal.”® demon-
strated good results after RF treatment lasting up to 12
months after treatment. Leclaire et al.”” did not establish
a therapeutic effect for RF treatment in a placebo-
controlled trial, but this study has been criticized
because the criterion for a positive “diagnostic” block
was >24 hours of pain relief after lidocaine infiltration,
which is inconsistent with the drug’s pharmacokinetics.
In addition, 94% of the screened patients with back
pain were selected for participation, which is much
greater than the presumed prevalence for lumbar fac-
etogenic pain (17% to 30%) in this cohort. For this
reason, this study is judged to have major methodologi-
cal flaws. van Wijk et al.”® also found no difference
between the treatment and control groups with regard
to visual analog scale pain score, medication usage, and
function. However, the RF group in this study did report
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>50% reduction in complaints significantly more often
(62% vs. 39%) than those who received a sham proce-
dure. The evaluation method was, however, subject to
discussion. Finally, in the most recent randomized
placebo-controlled trial undertaken in 40 patients who
obtained significant pain relief following 3 diagnostic
blocks, a significantly greater improvement in pain
symptoms, global perception of improvement, and
quality of life was observed after 6 months in those
subjects allocated to RF treatment.!” In 2 randomized
studies comparing pulsed and conventional RF treat-
ment for facetogenic pain, both showed conventional
RF to be superior.””3°

From these 7 controlled studies, one can conclude
that RF treatment of the facet joints can provide
intermediate-term benefit in carefully selected patients.

However, in a recent review, the value of this inter-
vention was questioned.’' In a letter to the editor, the
methodology was questioned, and a meta-analysis was
performed. When including the 6 randomized con-
trolled trials, RF was significantly better than placebo.
Even when only the 2 trials without shortcomings were
included, the difference in favor of RF treatment
remained significant.®

I.C COMPLICATIONS OF INTERVENTIONAL
MANAGEMENT

Complications of Diagnostic Blocks

The most prevalent complication of a diagnostic block
results from an overflow of local anesthetic to the seg-
mental nerves. This can cause temporary paresthesias in
the legs and loss of motor function.

Complications of RF Treatment

The complications and side effects of RF treatment have
been previously described in a small retrospective study
by Kornick et al.®* Out of 116 procedures, the 2 most
commonly occurring complications were transient,
localized burning pain and self-limiting back pain
lasting longer than 2 weeks, each occurring with a fre-
quency of 2.5% per procedure. In this study, no infec-
tions, motor, or new sensory deficits were identified.

Unlike diagnostic blocks, which, in rare instances,
have been complicated by spinal infection(s), RF treat-
ment has never been associated with infectious compli-
cations.®* This may be because heat lesioning serves a
protective function. In rare instances, local burns and
motor weakness have been reported.>

Table 2. Evidence for the Treatment Options for Lumbar
Facetogenic Pain

Technique Assessment
Intra-articular injections 2 B+
Radiofrequency treatment of the rami mediales 1B+

(medial branches) and L5 primary rami dorsales

Other Treatment Options

There is presently no evidence to support the use of
operative interventions for injection-confirmed faceto-
genic pain.’ Although several devices have been used
and advocated for percutaneous facet joint fusion, none
have been evaluated in rigorous trials.

I.D EVIDENCE FOR INTERVENTIONAL
MANAGEMENT

A summary of the available evidence is given in Table 2.

lll. RECOMMENDATIONS

In patients with chronic low back pain putatively origi-
nating from the facet joints, RF treatment of the rami
mediales (medial branches) arising from rami dorsales
of lumbar segmental nerves can be recommended after a
positive diagnostic block.

LA CLINICAL PRACTICE ALGORITHM

A practice algorithm for the management of lumbar
facet pain is illustrated in Figure 3.

ll.B TECHNIQUES

Procedure for RF Treatment of the Lumbar
Facet Joints

There are several ways to perform lumbar facet RF
treatment, and comparative studies between different
techniques are lacking. This section describes just 1
technique. RF treatment is a procedure that requires
continuous feedback from the patient during the proce-
dure. Therefore, if sedation is used, it should be light
enough to enable conversation. The patient is placed in
a prone position on an examination table. A cushion is
placed under the abdomen to straighten the physiologi-
cal lumbar lordosis. First, the anatomical structures are
identified with an anterior-posterior examination. Next,
the C-arm is rotated axially to align the X-ray beam
parallel with the L4-L35 disc to remove parallax of the
end plates. The C-arm is then rotated approximately
15° obliquely to the ipsilateral side so that the junction
between the processus articularis superior and the pro-
cessus transversus, the traditional target point, is more
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Localized low back pain > 6 weeks in duration

i

Red flags ruled out

l

Yes

:

Tenderness overlying the facet joint(s)

Referral leg pain limited to above the knee except in rare circumstances;
Pain worsened with extension, flexion or rotation toward the ipsilateral side(s)

y

Indicative for facet complaints

A 4

Diagnostic block produces > 50% pain reduction

Radiofrequency (RF) treatment of the rami
mediales (medial branches) and L5 primary
rami dorsales

Figure 4. Radiofrequency treatment of L3, L4, and L5 dorsal
rami/facet, oblique view.

Figure 3. Practice algorithms for the
treatment of lumbar facet pain.

easily accessible. Several preclinical studies have dem-
onstrated that placing the active tip parallel to the
course of the nerve maximizes lesion size.**®” Hence, if
the practitioner desires to orient the electrode parallel to
the targeted nerve in a co-axial view to facilitate place-
ment, the image intensifier can be further angled in the
caudad direction.

The injection point is then marked on the skin. The
traditional target is the cephalad junction between the
processus articularis superior and the processus trans-
versus. However, 1 cadaveric study and literature review
determined the optimal needle position to be with the
electrode tip lying across the lateral neck of the proces-
sus articularis superior.®

When inserting the electrode, one should first make
contact with the processus transversus as close as pos-
sible to the processus articularis superior. After contact-
ing bone, the needle is advanced slightly in a cranial
direction so that the tip slides over the processus trans-
versus (Figure 4). In the lateral fluoroscopic view, the
electrode tip should now lie at the base of the processus
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Figure 5. Radiofrequency treatment of L3, L4, and L5 dorsal
rami/facet, lateral view.

articularis superior in the plane formed by the so-called
facet column at the lower aspect of the foramen inter-
vertebrale, approximately 1 mm dorsal to its posterior
border (Figure 5). When proper needle position is con-
firmed in multiple views, the impedance is checked and
a sensory stimulus current of 50 Hz is applied. The
electrode position is generally deemed adequate if con-
cordant stimulation is obtained at <0.5 V. Motor stimu-
lation at 2 Hz to confirm correct needle
placement via contraction of the musculus multifidus
and to ensure the absence of distal muscle contraction in
the leg, which indicates improper placement. Local
muscle contractions in the back can generally be
observed and palpated by the practitioner, though this is
not always detectable. If leg movement is observed or
the patient feels contractions in the leg, the needle must
be repositioned. When the practitioner is confident that
the needle is properly positioned, 0.5 mL of local anes-
thetic is injected.

After a brief interval in which the local anesthetic
takes effect, a >67° lesion is applied for at least 1 minute.
The nerve location and technique are the same for the
ramus medialis (medial branch) of the nerves L1-L4. For
L5, it is the ramus dorsalis itself that is amenable to
lesioning, as it courses along the junction between the ala
and processus articularis ossis sacri. At this level, 2 Hz
stimulation does not always produce prominent contrac-
tion of the musculus multifidus, yet motor stimulation

SErves

should be performed to prevent inadvertent lesioning too
close in proximity to the segmental nerve.

CONCLUSIONS

Lumbar facet joint pain is a common yet controversial
source of low back pain. Although the diagnosis is gen-
erally made by either medial branch or intra-articular
injections, both are subject to high false-positive and,
possibly, false-negative rates. To date, superiority or
equivalence has yet to be established in comparative
crossover studies. In patients with injection-confirmed
zygapophysial joint pain, procedural interventions can
be undertaken in the context of a multidisciplinary,
multimodal treatment regimen that includes pharmaco-
therapy, physical therapy and regular exercise, and, if
indicated, psychotherapy. Currently, the “gold stan-
dard” for treating facetogenic pain is RF treatment,
though the effect size is moderate, and the duration is
limited to less than a year. The evidence supporting
intra-articular corticosteroids is largely anecdotal.

IV. SUMMARY

There is no gold standard for making the diagnosis of
low back complaints originating from the facet joints.

Unilateral localized back pain without radicular
referral and pain in a movement examination together
with paravertebral pressure pain appear to support this
diagnosis.

However, the diagnosis must be confirmed by a diag-
nostic block of the suspected painful facet joints. If this
treatment produces a pain reduction of at least 50%,
moving to a RE treatment seems justified! If RE treat-
ment is contraindicated, a 1-time intra-articular injec-
tion with local anesthetic can be considered.
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