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Background: Disorders of the facet joints are some of the most common sources of chronic
spinal pain. Facet joint pain is responsible for approximately 50% of patients with chronic neck
pain. Pulsed radiofrequency (PRF) stimulation, after placing needle electrodes into the joint space,
has been recently reported for the management of joint pain.
Objective: The aim of this study was to evaluate the effect of intraarticular (IA) PRF for the
management of cervical facet joint (CFJ) pain. In addition, we compared the effect of IA PRF to IA
corticosteroid injection.
Study Design: Prospective observational study.
Setting: University hospital.
Methods: Forty patients with CFJ pain were included in the study and randomly assigned to one
of 2 groups: the IA PRF group and the IA corticosteroid (ICI) group. There were 20 patients in each
group. Pain intensity was evaluated using a numeric rating scale (NRS) at pre-treatment, and one,
3, and 6 months after treatment.
Results: When compared to the pretreatment NRS scores, patients in both groups showed a
significant decrease in NRS scores at one, 3, and 6 months after treatment (P = 0.000). Changes
in the NRS scores over time were not significantly different between the groups (P = 0.227). Six
months after treatment, 10 patients (50.0%) in the PRF group and 12 patients (60.0%) in the ICI
group reported successful pain relief (pain relief of ≥ 50%).
Limitations: A small number of participants.
Conclusion: IA PRF stimulation is as effective as IA corticosteroid injection in attenuating CFJ
pain. The use of PRF could decrease CFJ pain, while avoiding the adverse effects of steroids.
Key words: Cervical facet joint pain, pulsed radiofrequency, intraarticular stimulation, chronic
pain, corticosteroid injection, numeric rating scale
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D

isorders of the facet joints are some of the
most common sources of chronic spinal pain,
accounting for approximately 50% of patients
with chronic neck pain (1). In addition to causing
localized neck pain, cervical facet joint (CFJ) pain can
radiate to the head or shoulders (2,3). In clinical practice,

the intraarticular (IA) injection of corticosteroids is
widely and conventionally used for the management
of neck pain originating in the facet joint (4-7).
However, the effectiveness of this treatment method
has been questioned (8). Also, corticosteroids can have
adverse effects, including allergic reaction, flushing,
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hyperglycemia,
immunosuppression,
menstrual
changes, and adrenal suppression (9,10). Alternative
approaches, such as cervical medial branch block and
radiofrequency neurolysis of the cervical medial branch,
have been developed for management of CFJ pain (1113).
Radiofrequency treatment involves continuous
stimulation, and results in ablation of nerves and tissues. The ablation is the result of frictional heat from a
catheter needle (14). However, pulsed radiofrequency
(PRF) uses a brief stimulation, followed by a long resting phase. PRF exposes the target nerves and tissues to
an electric field, without producing sufficient heat to
cause structural damage (15). Although the mechanism
of PRF has not been clearly elucidated, it has been suggested that the electrical field produced by PRF can
alter pain signals (16). Currently, PRF is used for various types of pain, including neuralgia, joint pain, and
myofascial pain (17-19). PRF stimulation of the cervical
medial branch has been reported to have a positive
effect in the control of CFJ pain. Also, PRF stimulation, after placement of the needle electrodes into a
joint space, can effectively reduce refractory joint pain
(20,21). However, little is known about the effect of IA
PRF stimulation for controlling CFJ pain.
In the current study, we treated chronic CFJ pain
by placing an electrode into the CFJ space and applying
PRF. In addition, we compared the effect of IA PRF to
that of IA corticosteroid injection.

Methods

Procedures

Patients
We prospectively evaluated consecutive patients
who presented with spontaneous onset of chronic
neck pain. After applying inclusion criteria, 40 patients

Table 1. Demographic characteristics of patients in the PRF
and ICI groups.

PRF group

ICI group

Number (n)

20

20

Age (years)

52.8 ± 12.1

52.7 ± 14.8

0.968

7 : 13

10 : 10

0.337

5.6 ± 1.3

5.8 ± 1.4

0.779

15.1 ± 14.1

11.1 ± 10.8

0.547

Male : Female
NRS (pre-treatment)
Pain duration (months)

P-value

Values are presented as number or mean ± standard deviation.
Abbreviations: PRF, pulsed radiofrequency, ICI, intraarticular corticosteroid injection, NRS, numeric rating scale
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(mean age: 52.8 ± 13.4, range 20 – 75) were included
in this study (Table 1). The following inclusion criteria
were used: (1) ≥ 3-month history of axial cervical pain
without radicular symptoms; (2) age between 20 and
79 years; (3) failure to respond to physical therapy
and medication (axial cervical pain of at least 4 on the
numeric rating scale, [NRS]); (4) ≥ 50% temporary pain
relief following a diagnostic block with IA injection
of 0.3 mL of 2% lidocaine. This diagnostic block was
carried out only once for each patient. Each patient
underwent cervical spine magnetic resonance imaging.
Exclusion criteria included disc herniation, foraminal
stenosis, coagulopathy, allergy to iodinated contrast,
history of head and neck trauma, rheumatic disorders,
migraine, other types of primary headaches, and any
uncontrolled medical or psychiatric condition. All participants provided written informed consent prior to
the study. The Institutional Review Board of a university hospital approved this study. Forty patients with
CFJ pain were randomly assigned to one of 2 groups.
In the PRF group (PRF group), 20 patients received PRF
stimulation in the intraarticular space of the CFJ. In the
IA corticosteroid injection group (ICI group), 20 patients
received IA corticosteroid injection. In both groups, the
needle was inserted into the inferior recess of the CFJ.
Randomization was performed using a random table.
Treatment was carried out only one time for each patient. A putatively painful CFJ was selected on the basis
of the distribution of pain (22,23) (Fig. 1).

In the PRF group, the treatment was performed via
a posterior approach with the patient in a prone position for C-arm fluoroscopy (Siemens) (24). The patient’s
thorax rested on 2 pillows, the neck was maximally
flexed, and the head turned 60 – 90° away from the side
of injection. Following neck flexion, the C-arm tube was
angled cephalad, until it was at a tangent to the CFJ
space. A 23-gauge cannula (SMK Pole Needle, 100 mm
with a 10 mm active tip, Cotop International BV) was
inserted under fluoroscopy parallel to the C-arm beam.
To confirm intraarticular access, an arthrogram of the
CFJ was obtained by injecting 0.3 mL of contrast (Fig.
2). Intraarticular access was successful in all 20 patients.
In the PRF group, an electrode was connected to the
cannula, and the CFJ was stimulated (Cosman G4 Radiofrequency Generator, Cosman Medical, USA). PRF
treatment was administered at 5 Hz and a 5-ms pulsed
width, for 360 seconds, at 55 V, under the condition
that the electrode tip temperature did not exceed 42°C.
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In the ICI group, the preparation steps were identical to
the PRF group. Under C-arm fluoroscopy, after confirming intraarticular access by injecting 0.3 mL of contrast
into CFJ space, we injected 10 mg (0.25 mL) of dexamethasone, mixed with 0.25 mL of 0.125% bupivacaine
using a 26-gauge, 90 mm spinal needle. Intraarticular
injection was successful in all 20 patients in ICI group.
We preformed either PRF stimulation or corticosteroid injection in a total of 84 levels of the CFJ (PRF
group: 46 levels, ICI group: 38 levels; Table 2). We
performed PRF or corticosteroid injection bilaterally in
6 and 5 patients, respectively. We did not perform the
procedure unilaterally at more than 2 levels.

Outcome Measures
The same investigator performed all pretreatment and follow-up assessments. This investigator was
blinded to the grouping of the patients, and did not
participate in any treatment. Pain intensity was assessed
using a NRS, with values between 0 and 10, with 0 representing “no pain” and 10 representing “the most intense pain imaginable.” The NRS scores were measured
before treatment, and one, 3, and 6 months after treat-

Fig. 1. Distributions of pain referred from the cervical facet
joints.

Fig. 2. Fluoroscopically guided intraarticular contrast injection into the right C2-3 and C3-4 facet joints. Anteroposterior view (A),
a needle was inserted into C2-3 and C3-4 facet joints. Lateral view (B) shows an arthrogram of the facet joints after injection of
contrast material.
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Table 2. The treated facet joint level of each patient.

Patient number

PRF group

ICI group

1

Lt. C2-3, C3-4

Rt. C3-4, C4-5

2

Rt. C3-4

Rt. C5-6, C6-7

3

Both C4-5, C5-6

Rt. C4-5, C5-6

4

Rt. C3-4

Rt. C3-4, C4-5

5

Lt. C5-6, C6-7

Rt. C2-3, C3-4

6

Lt. C6-7

Lt. C5-6

7

Lt C2-3, C3-4

Lt. C5-6, C6-7

8

Rt. C3-4, C4-5

Rt. C2-3, C3-4

9

Lt. C5-6, C6-7

Both C6-7

10

Both C5-6, C6-7

Both C2-3, C3-4

11

Rt. C4-5, C5-6

Both C6-7

12

Rt. C2-3, C3-4

Rt. C2-3

13

Lt C5-6, C6-7

Both C2-3

14

Both C5-6, C6-7

Rt. C4-5, C5-6

15

Both C4-5, C5-6

Lt. C5-6, C6-7
Rt. C3-4, C4-5

16

Both C6-7

17

Rt. C2-3

Lt. C6-7

18

Lt. C3-4, C4-5

Both C4-5

19

Both C5-6, C6-7

Rt. C2-3

20

Rt. C2-3, C3-4.

Rt. C3-4, C4-5

Abbreviations: PRF, pulsed radiofrequency, ICI, intraarticular
corticosteroid injection

ment. Successful treatment was defined as more than
50% reduction in the NRS score at 6 months, when compared to the pre-treatment NRS score. To validate the
change in pain reduction, NRS scores were evaluated by
assessing the difference between the pretreatment NRS
scores, and the 6-month after treatment scores (change
in NRS [%] = [pretreatment score - score at 6 months
after treatment] / pretreatment score × 100).

Statistical Analysis
Data were analyzed using the Statistical Package
for Social Science (SPSS, v. 22.0, IBM Corporation, Armonk, NY). Demographic data and successful pain relief
rate were compared between the 2 groups using the
Mann-Whitney U test and chi-square test. The changes
in NRS scores in each PRF and ICI group were evaluated
using repeated measure one-factor analysis. Repeated
measure 2-factor analysis was used to compare changes
between groups over time. Multiple comparisons were
obtained following a contrast under Bonferroni correction. The level of statistical significance was set at P <
0.05.
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Results
All patients completed the study. No adverse
events were observed in the PRF group. Minor adverse
events were observed in 2 patients in the ICI group.
One patient complained of facial flushing during the
3 days after the procedure, and the other patient
had hyperglycemia (blood glucose level of 300 – 400
mg/dl). There were no significant differences in the
demographic data between groups (Table 1, P > 0.05).
In the PRF group, the mean NRS decreased after
treatment. The pretreatment NRS was 5.6 ± 1.3. At
one month, the mean NRS was 2.4 ± 1.6, at 3 months,
3.0 ± 1.7, and at 6 months, 3.2 ± 1.7 (Fig. 3). In the
ICI group, the mean NRS decreased from 5.8 ± 1.4
pretreatment, to 1.7 ± 0.9 at one month, 2.4 ± 1.5 at
3 months, and 2.7 ± 1.5 at 6 months.
Scores on the NRS for each group were significantly different over time (P < 0.001) (Fig. 3). In
both groups, scores at one, 3, and 6 months were
significantly decreased when compared to pretreatment scores (P < 0.001). Changes in the NRS scores
over time were not significantly different between
groups (P = 0.227) (Fig. 3). The decrease in scores
from pre-treatment to each evaluation time point
was not significantly different between the 2 groups
(one month: P = 0.121, 3 months: P = 0.172, 6 months:
P = 0.270). Six months after treatment, 10 patients
(50.0%) in the PRF group reported successful pain
relief (pain relief of ≥ 50%), and 12 patients (60.0%)
in ICI group reported successful pain relief. There was
no significant difference in rates of successful pain
relief at 6 months after the procedures (P = 0.525).

Discussion
In this study, we evaluated and compared the
clinical effect of IA PRF stimulation and IA corticosteroid injection in patients with CFJ pain. Our results
show that the severity of pain, measured with the
NRS, was significantly reduced after each procedure,
and persisted for the 6-month duration of the study.
Furthermore, 50% – 60% of patients showed successful pain relief. The post-procedure effectiveness of
the 2 procedures was similar over 6 months.
Inflammation of the synovium is likely to produce CFJ pain (25). There is extensive innervation of
the synovial lining of the facet joint by nociceptive Cfibers (26). The neuropeptides substance P and calcitonin gene-related peptide play an important role in
the development of pain, and are abundant in these
nerve fibers (26-29). Excitement of these nerve fibers
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Fig. 3. Change in NRS. When compared to pretreatment NRS scores, both groups showed a significant decrease in scores at one, 3,
and 6 months after treatment. The changes between groups over time were not significantly different.

*P < 0.05: intragroup comparison between post-treatment one, 3, 6 months, and pretreatment (repeated measure one factor analysis).

by synovial inflammation is responsible for the development of the CFJ pain. The anti-inflammatory properties
of corticosteroids block production and release of the
inflammatory mediators (30). IA corticosteroid injection
in our patients with CFJ pain could reduce the excitability of nociceptive nerve fibers and relieve pain. Previous
studies reported that IA corticosteroid injection was
useful to control CFJ pain (4-7). In contrast, Barnsley et
al (8) reported that IA corticosteroid injection did not
effectively manage CFJ pain. However, they included 41
patients with posttraumatic neck pain, suggesting that
these results may not be applicable for non-traumatic
CFJ pain.
Despite the effectiveness of IA corticosteroids, the
potential for adverse effects must be considered, which
are generally attributed to the chemistry or to the
pharmacology of the corticosteroids (9,10). Adverse effects include suppression of the pituitary-adrenal axis,
hyperadrenocorticism, avascular necrosis, osteoporosis,
steroid myopathy, weight gain, and hyperglycemia
(9,10). Minor complications, such as flushing, sweating,
and nausea, can occur (9,10,30). Of the 20 patients in
the ICI group, one developed facial flushing, and a second patient had hyperglycemia. PRF does not require
the injection of a corticosteroid, thus eliminating these
potential adverse effects. In the PRF group, no adverse
events occurred.
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Although the mechanism of IA PRF has not been
elucidated, we are able to suggest possible mechanisms.
First, IA PRF of the CFJ appears to have disrupted the synovial lining nociceptive C-fibers. Under the transmission
electron microscope, Erdine et al (31) found that PRF results in ultrastructural lesions of the sensory nociceptive
axons. These lesions are selectively located in the smaller,
principal sensory nociceptors (C-fibers and A-delta fibers),
and are infrequently identified on the larger non-pain
related sensory fibers (A-beta fiber) (31). In addition,
the residual current in the CFJ seems to inhibit the excitability of pain-generating afferent nerves, or free nerve
endings, which richly innervate the articular capsule. The
electrical field induced by a PRF electrode placed in soft
tissue rapidly weakens, at increasing distances from the
electrode (21). However, bone has insulating properties,
and the current can be deflected by bony surfaces, and
remain inside the joint space without weakening (21).
Finally, PRF stimulation of CFJ is thought to reduce the
inflammation. The electrical field influences the production of pro-inflammatory or inflammatory cytokines
(20). After IA PRF, serum C-reactive protein and cytokines
are reduced (20). Therefore, we hypothesize that IA PRF
of the CFJ damages synovial lining nociceptive nerve
fibers, inhibits the transfer of pain signals from nerves in
the joint capsule, or reduces the inflammatory response
related to CFJ pain.
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Two studies have used IA PRF stimulation (20,21).
In 2008, Slujiter et al (21) treated 6 patients with intractable arthrogenic joint pain by applying IA PRF stimulation. Intraarticular stimulation was done in 6 joints (left
C4-5 cervical facet; knee joint; sacroiliac joint; joint space
at the intersection of the radius, scaphoid, and lunate
bones; shoulder; and atlanto-axial joint). After PRF
stimulation, each patient’s pain was successfully reduced.
In this study, the authors reported a reduction of cervical
neck pain after PRF stimulation on the CFJ, but this is a
single case report. In 2013, Schianchi et al (20) applied IA
PRF to 89 joints, in 57 consecutive patients, with chronic
joint pain. In this study, shoulder, knee, trapeziometacarpal, and metatarso-phalangeal joint pain was treated
with PRF stimulation. Depending on the joint involved,
decreased pain was noted in 60% – 90% of joints treated,
and the effect persisted for 5 months. We report the first
case-controlled study to evaluate the therapeutic effects
of IA PRF in patients with chronic CFJ pain. In addition,
we compared IA PRF to IA corticosteroid injection, and
demonstrated that the 2 procedures have similar effectiveness in relief of CFJ pain.

Conclusion
In conclusion, we found that both IA PRF stimulation and IA corticosteroid injection into the CFJ significantly relieved CFJ pain one, 3, and 6 months after the
procedure. We did not detect significant differences
between the 2 procedures. Successful pain relief at
6 months was greater than 50% for patients in both
groups. We suggest that IA PRF can be a useful clinical option for the management of CFJ pain in patients
at risk for development of complications from the use
of corticosteroids. There are limitations of our study.
First, the study involved a small number of participants.
Second, the level of the origin of the facet joint pain
was determined on the basis of distribution of pain, potentially adding a subjective component to our study.
Third, the patients were not blinded to the procedure
that they received. Finally, this study was conducted
without a placebo group. Therefore, further studies are
required to compensate for these limitations.
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