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Successful Treatment of Occipital Radiating Headache
Using Pulsed Radiofrequency Therapy
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Rheumatoid arthritis (RA) is a chronic inflammatory disease involving multiple joints. The cervical spine is often affected, and cases involving atlantoaxial
joint can lead to instability. Anterior atlantoaxial subluxation in RA patients can lead to posterior neck pain or occipital headache because of compression
of the C2 ganglion or nerve. Here, we report the successful treatment of a RA patient with occipital radiating headache using pulsed radiofrequency

therapy at the C2 dorsal root ganglion.
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INTRODUCTION

Rheumatoid arthritis (RA) is characterized by an abnormal
immune response, leading to progressive synovial inflamma-
tion and joint destruction”. The cervical spine is often affected,
and cervical pain is reported by 40-88% of RA patients. Radio-
logical examination shows cervical subluxation in 43-86% of
RA patients'. Atlantoaxial subluxation accounts for 65% of
cervical complications associated with RA. Cervical subluxation
occurs primarily as anterior atlantoaxial subluxation (20%),
representing the most common cervical lesion in RA'". Atlan-
toaxial subluxation develops via multiple mechanisms, includ-
ing inflammation of the transverse cruciate ligament around
the dens and erosion of the dens itself”. Compression of the
second cervical dorsal root ganglion (DRG) may also occur in
patients with atlantoaxial subluxation, leading to headaches in
the occipital region. We report a case in which pulsed radiofre-
quency (PRF) therapy was successful in controlling posterior
neck pain and radiating occipital pain in a RA patient with at-
lantoaxial subluxation.

CASE REPORT

A 74-year-old female patient visited our pain clinic com-
plaining of right posterior neck pain and occipital radiating
pain occurring for the past 2-3 years. The patient had been diag-

nosed with RA 30 years prior. The patient was being treated
with 5 mg/day prednisolone, 1300 mg/day acetaminophen, 25
mg/week etanercept and 10 mcg/week buprenorphine (patch).
The patient had also been diagnosed with hypertension and os-
teoporosis.

The posterior neck pain was continuous with a dull quality,
and the pain intensity was rated as 6/10 on the visual analog
scale (VAS). For pain intensity, the VAS ranges from “no pain”
(score of 0) to “pain as bad as it could be” or “worst imaginable
pain” (score of 10). The patient complained of right occipital ra-
diating, electric shock-like paroxysmal pain during neck move-
ment, with a pain intensity of 10/10 on the VAS. Radiating pain
did not occur without neck motion or when the patient was in
a supine position. Physical examination confirmed the occur-
rence of pain in the right occipital area precipitated by cervical
movement and severe tenderness in the right 4th, 5th, and 6th
cervical facet joint regions.

The atlantodental interval (ADI) was measured as 4.5 mm,
based on a simple lateral cervical radiographic examination
(Fig. 1). A cervical magnetic resonance imaging (MRI) study
revealed a fracture of the odontoid process (type II), myelopa-
thy associated with instability, limited flexion and extension as-
sociated with focal sagittal segmental instability in the atlanto-
axial joint, and severe cervical spondylosis (Fig. 2).

Initial treatment consisted of right 3rd occipital and right 4th,
5th, and 6th cervical medial branch blocks under fluoroscopic
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Fig. 1. Lateral flexed cervical radiograph showing atlantoaxial instabil-
ity (arrow).

Fig. 2. T2-weighted magnetic resonance midsagittal image showing
the odontoid process and atlantoaxial instability (arrow).

guidance. Levobupivacaine (0.3 mL; 0.75%) and triamcilonone
(1 mg) were injected at each level. Although the posterior neck
pain intensity was reduced to a VAS score of 3, the radiating oc-
cipital pain was not affected. We next performed a cervical epi-
dural block and repeated treatment after 1 week. A 20-gauge
Touhy needle was inserted into the right side interlaminar space
of the 5th cervical spine and 6th cervical spine under fluoroscop-
ic guidance. We confirmed the location of the epidural space us-
ing a contrast medium (iopamidol 1 mL) after feeling loss of re-
sistance (LOR) and subsequently injected lidocaine (0.5%; 6
mL) and betamethasone (2 mg). The intensity of the radiating
occipital pain was reduced to a VAS score of 3 for 2 days after
each block.

We next performed a C2 DRG block after suspecting that the
pain could be associated with C2 radiculopathy, owing to atlan-
toaxial joint instability. Lidocaine (1%; 3 mL) and betametha-
sone (2 mg) were injected using a 22-gauge ciba needle, after
confirming the location of the right C2 DRG under flouroscop-
ic guidance using 0.5 mL iopamidol. Following this treatment,
the pain disappeared for 2 days but increased thereafter. After
confirming the positive result, the patient was scheduled for
PRF therapy.

PRF therapy was performed in the prone position using a C-
arm for appropriate needle positioning. A 21-gauge 10-cm in-
sulated needle was inserted between the lamina of atlas and the
lamina of axis, by referring to lateral images, and was advanced
toward the center of the C2 pedicle, by referring to anterior-
posterior images. The needle tip did not cross the medial side of
the pedicle during the procedure. The C2 nerve ganglion was
identified by applying a 50-Hz, 0.6-V electrical stimulation, us-
ing a radiofrequency generator, and injecting contrast medium
(iopamidol; 0.5 mL). PRF therapy was performed at 42°C for
120 seconds and repeated three times (Fig. 3). The patient has
not complained of any occipital radiculopathy for 6 months, and
the posterior neck pain has since been reduced to a VAS score of 3.

DISCUSSION

RA patients with atlantoaxial subluxation complain of occipi-

Fig. 3. Fluoroscopic images obtained
during pulsed radiofrequency treatment
of the second cervical dorsal root gan-
glion.A : Anteroposterior view. B : Lateral
view. Fluoroscopic images show that the
needle (arrows) was located close to the
second cervical dorsal root ganglion.
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tal and posterior neck pain, which is aggravated by cervical lo-
comotion and is sometimes accompanied by crepitation. Addi-
tional neuralgia of the face, ear and occiput can occur as a result
of C2 root compression'”. Subtle changes may be masked in the
case of severe peripheral articular disease'”. Several physical ex-
aminations may help with diagnosis. A positive result of the
Sharp-Pruser test is described as a clunking sensation associated
with spontaneous atlantoaxial reduction during neck extension.
Lhermitte’s phenomenon, characterized by electric shock-like sen-
sations of the extremities in response to forward flexion of the
head, may also be present”. These symptoms are caused by irri-
tation of the C2 nerve ganglia and nerve root, since the second
cervical DRG is exposed to the atlantoaxial zygapophygeal
joint'?,

Atlantoaxial instability is defined as loss of the stable configu-
ration of the anterior C1-2 synovial articulation, resulting in
abnormal movement. Although most patients with cervical
spine involvement are asyptomatic for years, they show approx-
imately 50% radiological progression during follow-up". A pos-
itive diagnosis is made if the ADI exceeds 3 mm”, as assessed
by lateral cervical radiographic examination. Our patient had
an ADI of 4.5 mm. The average onset time for myelopathy is
16.6 years in RA patients, but it can be detected earlier in males,
particularly in cases associated with the peripheral joints and long-
term use of steroids”. Myelography or MRI can accurately diag-
nose neural compression, spinal stenosis, bony erosion, and
others; however, simple X-ray images are a cost-efficient means
of predicting neurological complications by measuring the an-
terior ADI or posterior ADI”.

The pathophysiology of anterior atlantoaxial subluxation is
similar to that observed in other peripheral joints and involves
proliferation of fibroblasts and inflammatory cells, resulting in
rheumatoid pannus. This pannus destroys cartilage, ligaments
and bones by generating collagenase and other proteolytic en-
zymes. The resulting destructive synovitis induces ligament lax-
ity and bony erosion, which leads to cervical spine instability and
subluxation”.

Diverse methods, beginning with palliative treatment, have
been applied to treat pain caused by irritation of the C2 nerve
ganglion and nerve root associated with anterior atlantoaxial
subluxation. Surgical approaches include micro decompression,
neurectomy and atlantoaxial fusion, while other interventions,
such as RF therapy have also been used"”. However, limited data
exist regarding the effects of conventional RF (CRF) and PRF
on pain caused by anterior atlantoaxial subluxation. Shim and
Shim'” reported pain relief lasting 6 months after CRF in two
RA patients with anterior atlantoaxial subluxation. Similarly,
Zhang et al.” reported pain relief lasting 6 months after PRF in
patients with cervicogenic headaches. PRF provides a long-
term reduction in headaches with minimal procedural risks in
selected patients with medically intractable occipital neuralgia®.
These studies suggest that PRF therapy may be an effective al-
ternative treatment for patients with posterior neck pain due to
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anterior atlantoaxial subluxation.

Although the exact mechanism of PRF action is not known,
it is believed to involve changes in neurotransmission at the site
of stimulation”. Unlike CRE which can cause nerve and tissue
injuries because of the relatively high temperature involved,
PRF uses a pulsating high-frequency stimulation at a tempera-
ture below 42°C for 0.5 s, repeated at 20-ms intervals. Due to
the relatively short procedural duration and lower risk, PRF can
be applied to regions known to be at a relatively high risk of com-
plications”. PRF provides a shorter duration of pain relief than
does CRE but it has fewer complications and is safer. It has also
been shown that PRF is effective in cases where the needle ap-
proach would be difficult technically”. PRF can also be used to
treat neuropathic pain, because it does not destroy nerves or block
their transmission. Conversely, CRF damages nerves and there-
fore is not used frequently for neuropathic pain”.

Facet joint pain due to severe c-spine spondylosis was consid-
ered to be the cause of the patient’s continuous neck pain. Con-
sistent with this, pain was reduced efficiently after a cervical
medial branch block. We suspected that the radiating occipital
pain experienced during neck movement was associated with
C2 radiculopathy and therefore performed a C2 DRG block,
which successfully reduced radiating pain for 2 days. The patient
subsequently received additional PRF therapy and was pain-free
for more than 6 months.

CONCLUSION

Although our study is limited by its size and the absence of
an objective measurement of pain, we suggest that C2 PRF may
be an effective treatment for pain in RA patients with anterior
atlantoaxial subluxation.
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