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Purpose: Chronic hip pain is a common symptom experienced by many people. Often, surgery
is not an option for patients with multiple comorbidities, and conventional drugs either have
many side effects or are ineffective. Pulsed radiofrequency (PRF) is a new method in the treat-
ment of pain. We attempt to compare the efficacy of PRF relative to conservative management
for chronic hip pain.

Patients and methods: Between August 2011 and July 2013, 29 patients with chronic hip
pain were divided into two groups (PRF and conservative treatment) according to consent or
refusal to undergo PRF procedure. Fifteen patients received PRF of the articular branches of the
femoral and obturator nerves, and 14 patients received conservative treatment. Visual analog
scale (VAS), Oxford hip scores (OHS), and pain medications were used for outcome measure-
ment before treatment and at 1 week, 4 weeks, and 12 weeks after treatment.

Results: At 1 week, 4 weeks, and 12 weeks after treatment initiation, improvements in VAS
were significantly greater with PRF. Improvements in OHS were significantly greater in the
PRF group at 1 week, 4 weeks, and 12 weeks. Patients in the PRF group also used less pain
medications. Eight subjects in the conservative treatment group switched to the PRF group after
12 weeks, and six of them had >50% improvement.

Conclusion: When compared with conservative treatment, PRF of the articular branches of
the femoral and obturator nerves offers greater pain relief for chronic hip pain and can augment
physical functioning.

Keywords: pulsed radiofrequency, obturator and femoral nerves, hip joint pain, osteoar-
thritis

Introduction

Chronic hip pain is a common symptom experienced by many people. This condition
can range from mild discomfort to severe pain that limits activities of daily living.
Conservative management of hip pain includes paracetamol, nonsteroidal anti-
inflammatory drugs (NSAIDs), narcotics, and physical modalities.!? Patients who fail
to respond to conservative treatment usually undergo surgery. Often, surgery is not
an option for patients with multiple comorbidities and conventional drugs either have
many side effects or are ineffective.’* Percutaneous pulsed radiofrequency (PRF)! or
conventional radiofrequency (CRF)** of the articular branches of the obturator and
femoral nerves is a novel alternative treatment for hip pain that has been previously
reported in literature. However, the efficacy of PRF or CRF in hip pain is not well
established because comparative studies with conservative management have not been
conducted. There are only anecdotal evidences in the literatures.'*
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PRF is a new method in RF treatment of pain. It is a non-
neurolytic lesioning method for pain relief and can relieve
pain without evidence of neural damage.”® In the present
prospective, nonrandomized, open-label study, we attempt
to compare the efficacy of PRF relative to conservative
management for chronic hip pain.

Materials and methods
Patients and eligibility

This comparative study was approved by the local insti-
tutional review board. Patients suffering from chronic hip
pain for >3 months with radiographic osteoarthritis of the
hip (Tonnis grades I and II) were approached for this study.
Patients presented with pain on a range of motions, groin
and thigh pain, and limitation of range of motion, especially
internal rotation. Patients also underwent various combina-
tions of imaging studies (plain films, computed tomography,
or magnetic resonance imaging) to diagnose and exclude
other causes of pain originating from spine, sacroiliac joint,
or other sources. Between August 2011 and July 2013,
29 patients with chronic osteoarthritic hip pain were recruited.

Exclusion criteria

Exclusion criteria comprised refusal to participate, extrinsic
source of hip pain (eg, lumbar radiculopathy), pain related to
bony fracture, avascular necrosis of hip, postsurgical pain,
anticoagulation therapy, local infection over buttock and hip,
systemic sepsis, allergy to local anesthetics, psychiatric ill-
ness, and inability to comprehend pain scoring. Subjects with
ongoing litigation and secondary gain were also excluded.
Treatment options and potential hazards were discussed with
patients. Informed consent was obtained.

Study protocol

The patients were divided into two groups (PRF and conser-
vative treatment) according to consent or refusal to undergo
PRF procedure. Fifteen patients were offered PRF. Fourteen
patients who declined PRF because of the possibility of PRF
complications were managed conservatively. These patients
received exercise programs and medications, including parac-
etamol, NSAIDs, and/or narcotic drugs for chronic hip pain.
Patients who declined PRF were evaluated longitudinally
and served as controls. In the PRF group, patients received
the PRF procedure and exercise programs. Pain medications
were allowed if PRF procedures did not decrease chronic
hip pain. Patients who received conservative treatment but
who still had severe pain could receive PRF procedure after
12 weeks’ treatment if they wanted to cross over. Any patient

could leave the study without explanation of their motivation
at any moment.

Intervention

The techniques for radiofrequency (RF) lesioning of the
articular branches of the femoral and obturator nerves are
described elsewhere."*!* PRF was performed under strict
sterile conditions in an operating room. Each patient was
placed in a supine position, and the skin overlying the
operation area was prepared and draped. A standard RF
lesion generator (Neurotherm JK 25T) was used for the
whole procedure. After administration of local anesthesia
(2% lidocaine), a 22-gauge 10-mm active tip RF cannula
(NeuroTherm) 10 cm in length was inserted and advanced
toward the articular branches of the obturator and femoral
nerves (Figure 1). Denervation of the sensory branches of the
obturator and femoral nerves using PRF was performed in all
the patients. Proper localization of the nerve was achieved by
sensory stimulation. Sensory stimulation covering the pain-
ful region was obtained (50 Hz; 1 ms pulse width; <0.6 V).
The impedance ranged from 170 ohms to 350 ohms. Two
PRF cycles of 180 seconds were performed after localiza-
tion. The RF current was delivered at a width of 20 ms at
45 V. The tip temperature was no more than 42°C. Patients
were observed for 30 minutes after the PRF procedure. If
no significant complications (including pain, numbness,
bleeding, hematoma, and leg weakness) were observed, the
patient was discharged.

Figure | Fluoroscopic image showing radiofrequency cannula toward the articular
branches of the femoral nerve (A) and the obturator nerve (B).
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Outcome measurement

Patients were followed up in the outpatient department after
discharge. Pain intensity, physical functioning, and pain
medication were assessed before treatment, at 1 week, at
4 weeks, and at 12 weeks after treatment. All patients were
independently assessed by a nurse who was blinded to the
treatment undertaken. Pain intensity was recorded by using
a visual analog scale (VAS) ranging from zero (no pain) to
ten (extremely severe pain). Pain and physical functioning of
the hip were also evaluated by the Oxford hip scores (OHS)
questionnaire, a self-reported 12-item questionnaire.'""'> The
range of scores is from 12 to 60, with a higher score indicat-
ing worsening pain and poor function. Pain medication after
treatment was assessed using a scale ranging from 0 to 4
(0=no medication; 1=use of paracetamol; 2=use of NSAIDs;
3= use of opiate derivatives; 4= routinely scheduled opiate
derivatives).

Statistical analysis

Descriptive statistics were used to characterize the patients.
Pre- and posttreatment ranges, means, and standard devia-
tions were calculated. Friedman test was performed to com-
pare the differences within groups across time. Differences
between groups were evaluated using y?, Fisher’s exact test,
or Mann—Whitney U-test, as appropriate. Comparisons were
performed with Bonferroni correction. We used two-tailed
tests of significance (P<<0.05). Data were analyzed using
SPSS version 12.0 (SPSS Inc, Chicago, IL, USA).

Results

The present study recruited 29 patients with chronic hip pain.
Fifteen patients received PRF, while 14 received conservative
treatment. Patients in both groups were comparable in terms
of demographic and baseline characteristics, with no signifi-
cant differences between the two groups (Tables 1 and 2).

Table | Demographics of both study groups

Characteristics PRF Conservative P
(N=15) (N=14)
Mean (SD) Mean (SD)
Age (years) 65.53 (11.7) 67.71 (11.8) NS
Sex NS
Female (%) 9 (60.0) 10 (71.4)
Male (%) 6 (40.0) 4 (28.6)
Location NS
Left (%) 6 (40.0) 3(214)
Right (%) 7 (46.7) 6 (42.9)
Both (%) 2 (13.3) 5(35.7)

Abbreviations: NS, not significant; PRF, pulsed radiofrequency; SD, standard deviation.

Table 2 Comparison of outcomes between both study groups

Characteristics PRF Conservative P
(N=15) (N=14)
Mean + SD Mean + SD

VAS scores

Baseline 6.7+0.6 6.710.8 0.981

| week 2.2+1.5 5.1£1.0 0.001
Score change —4.5+1.4 —1.610.9 0.001

4 weeks 2.4+ .4 5.1£1.7 0.001
Score change —4.3%1.4 —1.6£1.3 0.002

12 weeks 3.0+1.8 4.7+2.0 0.017
Score change —-3.742.0 —2.0£1.7 0.030

Oxford hip scores

Baseline 28.2+5.2 27.9+3.9 0.93

I week 18.744.9 26.2+4.6 0.001
Score change 9.5+1.5 1.743.3 0.001

4 weeks 19.8+4.3 26.2+4.9 0.001
Score change 8.4+3.4 1.743.2 0.001

12 weeks 21.145.1 25.8£5.9 0.04
Score change 7.1+4.7 2.1+4.0 0.0l

Pain medications

| week 1.4£1.1 2.4+0.5 0.010

4 weeks 1.5£1.0 24404 0.007

12 weeks 1.4£1.1 2.3+0.5 0.010

Abbreviations: PRF, pulsed radiofrequency; SD, standard deviation; VAS, visual
analog scale.

The flow diagram demonstrates study recruitment, allocation,
and follow-up (Figure 2).

Table 2 and Figures 3—4 present outcome data for the
patients in both groups. After 1 week, changes in VAS scores
(P<<0.001) and revised OHS values (P<<0.001) were signifi-
cantly greater in the PRF group than in the conservative group.
These changes remained significantly greater at 4 weeks and
12 weeks. The VAS scores in the PRF group were signifi-
cantly lower than those in the conservative group at 1 week
(P<<0.001), 4 weeks (P<<0.001), and 12 weeks (P=0.017).
The OHS values were also lower in the PRF group at 1 week
(P<<0.001), 4 weeks (P<<0.001), and 12 weeks (P=0.04).

Friedman analysis indicated that for both groups, there
were significant differences (P<<0.001) in the VAS scores
after treatment. However, the differences in OHS were only
significant in the PRF group (P<<0.001). No significant
differences in OHS values were found after treatment in
the conservative group. Thus, both PRF and conservative
therapy could provide pain reduction. However, only PRF
could provide improvement in the physical functioning of
hip pain patients.

The pain medication scores were significantly lower in
the PRF group at 1 week (P=0.01), 4 weeks (P=0.007), and
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29 Osteoarthritis patients with
chronic hip pain

l

Consent or refusal to have PRF

!

v
PRF treatment (n=15)

v

Follow-up at 1 week (n=15)

Follow-up at 4 weeks (n=15)

A 4

Follow-up at 12 weeks (n=15)

Figure 2 CONSORT diagram for patient recruitment, allocation, and follow-up.

v
Conservative treatment (n=14)

A

Follow-up at 1 week (n=14)

Follow-up at 4 weeks (n=14)

Follow-up at 12 weeks (n=14)

8 patients cross over to PRF

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; PRF, pulsed radiofrequency.

12 weeks (P=0.01). Thus, PRF could provide not only better
effect (1-12 weeks) in terms of pain relief and physical func-
tioning improvement but also less medication requirement.

Crossover
Eight participants in the control group switched to the PRF
treatment group after 12 weeks. Six (75%) of them had an
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Baseline 1 week 4 weeks 12 weeks

Figure 3 Longitudinal changes in mean (£ SD) VAS scores.

Notes: Patients treated by PRF are compared with patients treated conservatively.
Asterisk indicates P<<0.05 for between-group comparisons.

Abbreviations: PRF, pulsed radiofrequency; SD, standard deviation; VAS, visual
analog scale.

improvement of >50% with the pain, whereas two patients
(25%) had no improvement.

Complications

Patients received assessment of adverse events at 1 week,
4 weeks, and 12 weeks after the procedure. No major com-
plications related with PRF were observed, except for one

40
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5 sl PRF
0 T .
Baseline 1 week 4 weeks 12 weeks

Figure 4 Longitudinal changes in mean (+ SD) Oxford hip scores.

Notes: Patients treated by PRF are compared with patients treated conservatively.
Asterisk indicates P<<0.05 for between-group comparisons.

Abbreviations: OHS, Oxford hip scores; PRF, pulsed radiofrequency; SD, standard
deviation.
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subcutaneous hematoma related to RF needle puncture,
which presented for 1 week.

Discussion

The present study compared PRF with conservative treatment
and demonstrates that at 1 week, 4 weeks, and 12 weeks after
treatment initiation, improvements in pain are significantly
greater with PRF. Improvements of OHS were significantly
greater in the PRF group at 1 week, 4 weeks, and 12 weeks.
Patients in the PRF group also used less medication. PRF
provides prompt pain relief, rapid improvements in physical
functioning, and a decline in pain medication use.

The sensory nerves supplying the hip joint include the
articular branches of the obturator, femoral, and superior
gluteal nerves from the sciatic nerve.!® Major symptoms of
chronic hip pain include groin, thigh, and trochanteric pain.
Groin and medial thigh pain often arises from the articular
branches of the obturator nerve, whereas trochanteric and
lateral thigh pain arises from the articular branches of the
femoral nerve.! In the present study, all the subjects received
PRF of both articular branches of the femoral and obturator
nerves. Lesioning on both nerves provides better pain relief
than selecting one nerve according to pain location.

Anesthetic obturator or femoral nerve blocks have been
used to eliminate arthritic hip pain. Two studies using nerve
blocks of the obturator nerve or femoral nerve revealed that
each nerve block could only alleviate pain in the arthritic hip
for 2 weeks, but the pain subsequently increased to preblock
levels.!*!* Flanagan et al® found that intra-articular injec-
tion of local anesthetic alone or local anesthetic plus steroid
provided short-term pain relief, but no long-term benefit.
Anesthetic obturator/femoral nerve blocks and intra-articular
blocks were effective for hip pain, but long-term benefits
were not observed. The results support the hypothesis that
the articular branches of the femoral and obturator nerves
are important mediators of hip pain.

To obtain longer effects, Kawaguchi et al” performed CRF
ablation of sensory branches of the obturator and femoral
nerves in 14 patients and found significant pain relief (at
least 50%) in 12 patients. The duration of pain relief was
1-11 months (mean: 4.2 months). In the past 10 years, the
use of CRF for chronic hip pain has become popular. Sev-
eral studies have reported similar results and pain relief for
several months.> ® CRF in which a constant high temperature
(60°C—80°C) is applied to target tissue reduces chronic pain
by nerve ablation. It can provide long-lasting pain relief;
however, irreversible damage to neural tissue could occur.'®
Although CRF has been widely used for spinal pain, some

have questioned the utility of thermal lesioning in the pres-
ence of neuropathic pain as a result of nerve damage.!”!3
Numbness of the hip related with thermal coagulation during
CRF and subcutaneous hematoma at the puncture site were
the complications.>*

PRF is a new method in RF treatment of pain. Although
the mechanism of action is not completely understood, some
reports support its long-term efficacy and safety in pain
relief.”® Wu et al' reported PRF of the articular branches of
the obturator and femoral nerves in 2 patients with chronic
hip pain and demonstrated at least 50% pain relief for
3.5 months. In the present study, PRF provides better pain
relief and rapid improvements in physical functioning than
conservative treatment. The only complication was subcu-
taneous hematoma in one patient related to needle puncture.
Eight subjects in the conservative treatment group finally
received PRF treatment after 12 weeks; and of these, six
got >50% pain relief.

Exactly how the PRF acts to produce a resolution of pain
remains unclear. Many experimental studies have attempted
to elucidate the exact analgesic mechanism of PRF. PRF
involves short bursts of RF energy applied to nervous tissue.
Unlike CRF ablation, it produces little tissue destruction but
lasting inhibition of evoked synaptic activity.!* PRF induces
cellular distress, as measured by expression of neuron activa-
tion transcription factor-3, and both C and A delta sensory
fibers appear to be selectively targeted by it.?° Ultrastructural
changes include abnormal membranes and mitochondria
morphology and disrupted and disorganized microfilaments
and microtubules.?! These changes are greater in C fibers than
in A-beta fibers. Some studies have examined electrical fields
on upregulation of immediate early gene and c-Fos.?>? PRF
lesioning to the rat dorsal root ganglion was associated with
a significant increase of c-Fos immunoreactive cells in the
dorsal horn of the spinal cord.?>?3 The expression of the c-fos
gene encourages the formation of preprodynorphin, which
is the second RNA messenger. This results in an increased
production of endorphin that modulates analgesic action,
which may cause a prolonged analgesic effect.?

The present study has some limitations. A nonrandomized
study with patients recruited according to consent or refusal
to have PRF could have some self-selection bias.

Participants agreeing to undergo the PRF procedure are
more likely to believe in the benefit of the procedure, and this
may significantly affect results. However, the nonsignificance
of the statistical results in the pretreatment variables and the
baseline VAS and OHS (Tables 1 and 2) values argue against
this concern. Twelve weeks’ observation is not enough for
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long-term pain relief. However, the observation period for
anesthesia for hip pain using PRF is no more than 4 months.!
Further studies are needed for elucidating the long-term
efficacy and safety of PRF. The present study also has its
strengths. Although several studies have reported that PRF
and CRF on sensory branches of the obturator and femoral
nerves are effective for chronic hip pain,'® none used a
control group.

Conclusion

PRF of the articular branches of the femoral and obturator
nerves offers a treatment option with good outcomes for
patients suffering from chronic hip pain. When compared with
conservative treatment, it offers greater pain relief and can
augment physical functioning. Although this study produced
promising results, caution is advised in drawing conclusions
from this single study. Controlled, randomized investigations
with longer observation periods are necessary to further clarify
the role of PRF in the treatment of chronic hip pain.
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