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Abstract: Chronic migraine is common but difficult to treat. Most patients respond poorly to
drugs. Occipital nerve block such as stellate ganglion block is an effective treatment without
continuous effect for migraine. Pulsed radiofrequency (PRF) technique has been shown to be
effective in relieving headache and prolonging the effect of nerve block. This case report is about
a patient who suffered from chronic migraine with occipital pain and was successfully treated
with PRF of C2 (axis) dorsal root ganglion (DRG) under ultrasound guidance confirmed by
computed tomograpy scan. The patient did not feel headache after 1-year follow-up. This sug-
gests that C2 DRG PRF might be considered as an alternative treatment for chronic migraine
with occipital pain.

Keywords: migraine, chronic facial pain syndrome, ultrasound guidance, pulsed radiofrequency,
dorsal root ganglion

Introduction
Headache is a common clinical pain disorder which is the third leading cause of disability
in the world. Nearly 95% of people suffer from headache during their life.! The Interna-
tional Headache Society classifies headaches into the following three major categories:
primary headaches, secondary headaches, and painful cranial neuropathies (trigeminal
neuropathies, glossopharyngeal, and occipital neuralgias). Primary headaches, the most
common and also known as functional headaches, include migraine (including chronic
migraine), tension-type headache (including chronic tension-type headache), cluster
headaches, and nummular headache. Secondary headaches, also known as symptomatic
headaches, are symptoms of local organic damage (cervicogenic headache and headache
attributed to craniotomy) or systemic disease.? Chronic migraine is more likely associ-
ated with insomnia, bad mood (such as anxiety and depression), and so on. Migraine
can also reduce immune function and even worsen high blood pressure, coronary heart
disease, ulcers, and other related diseases.’> Moreover, chronic migraine causes severe
burden and quality-of-life impairment.* Most patients respond poorly to drugs. Reasons
for the treatment failure included wrong diagnosis, inadequate analgesia, intolerable
side effects, and the development of drug tolerance.’ Even when successfully treated,
symptoms can often reoccur. Thus, an innovative treatment with fewer adverse effects
and long-term relief was necessary for chronic migraine.

Nerve block is a commonly used method that can relieve the symptoms of pain
attacks, prolong the intermission period, and reduce the use of drugs, but without
continuous effect.® In recent years, more and more alternative treatments, such as
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neuromodulation, have been developed. Neuromodulation
can target central or peripheral nerves or dorsal root ganglion
(DRG).” Pulsed radiofrequency (PRF) is a common technique
of neuromodulation that has been shown to be effective in
regulating neurological function. Occipital nerve regulation
can be used to treat chronic migraine.® Cervical 2 DRG is a
common clinical target of occipital nerve regulation, which
is often guided by C-arm or computed tomography (CT).° In
recent years, ultrasound (US) has been widely used for the
treatment of chronic pain. This case report describes about
a patient who suffered from chronic migraine with occipital
pain and was successfully treated with PRF of C2 (axis) DRG
under US guidance confirmed by CT scan. The patient had
been followed-up for 1 year.

Case report
A 34-year-old female with a more than 10-year history of
chronic migraine was admitted to our pain department. A
MRI of the brain demonstrated an aneurysm of the left inter-
nal carotid (carotid-ophthalmic aneurysm, 0.9 cm). She was
referred to the neurosurgery department for an interventional
therapy twice and successfully treated. But her pain did not
resolve and she continued to suffer from daily headaches.
She complained headache over the right orbit and occipi-
talia, which also spread down to the right side of her neck.
She rated her headache as 8/10 based on the VAS. She also
complained of autonomic nerve symptoms such as dizziness,
vomit, nausea, and photophobia. Nonsteroidal anti-inflam-
matory agents, triptans, ergot, prophylaxis antidepressants
(amitriptyline, 12.5 mg, qn [every night], 2 weeks), and
antiepileptic drugs (gabapentin 0.3, three times a day [tid],
2 weeks) were administered to the patient but her pain did
not relieve. Stellate ganglion block (SGB) also could not
relieve the pain. Then, she was eventually referred to our pain
department. Diagnostic right C2 DRG block (1 mL of 2%
lidocaine) was administered to the patient and 75%—-100%

Figure | Short-axis US image of the cervical vertebra.
Notes: The arrows indicate the bone image guided by the ultrasound.

pain relieved for 4 days, but the pain reoccurred. Then, PRF of
the C2 DRG was administered to provide a long-term relief.

Procedure
Written informed consent was provided by the patient regard-
ing the publication of their case details and accompanying
images before the procedures. All the procedures were
accomplished using 2% lidocaine by the same doctor. For
the PRF procedure, the patient was placed in prone position
with the head slightly flexion. Under US guidance (Philips
CX50 ultrasound system), a probe with a frequency of 12
MHz was used. The target site was defined as the medial of
the atlantoaxial joint. The spinous process of C2 was located
in the short axis view (Figure 1), then the probe was shifted
laterally toward the space between C1 and C2, ~1 cm in axial
slice, showing an irregular hypoechoic image in the medial of
atlantoaxial joint (Figure 2). Doppler was used to avoid vas-
cular injury. A 22G needle was inserted under US guidance,
until the needle tip was accurately situated at the target site
(Figure 3). Then, the CT scan (Siemens Somatom Sensation
CT 64-channel) was used to confirm the accuracy. At the same
time, the nerve stimulator (G4; Cosman Medical, Burling-
ton, MA, USA) would induce the sensorimotor movement.
Stimulation with 50 Hz of current was applied to determine
the electrode position. If the patient complained a tingling
sensation of <0.5 V within the nerve distribution area, then
the needle electrode was considered to be in the appropriate
position. Then, 0.5 mL contrast (iohexol) was injected and
contrast media were detected in the medial of atlantoaxial joint
by CT scan (Figure 3). After confirming the needle position,
PRF was performed for 900 s at 42°C with a duration of 20 ms
current (2 Hz, 45 V). Then, 5 mg dexamethasone with 1 mL
of 2% lidocaine was injected before the needle was removed.
The patient was monitored for 2 h in the ward.

After the procedure, the patient got a complete pain
relief and did not complain pain or facial autonomic nerve

Abbreviations: Cl, atlas; C2, axis; OB, occipital bone; SP, spinous process of axis; US, ultrasound.
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Figure 2 Short-axis sonogram at the level of AA joint.
Notes: The arrows indicate the atlantoaxial joint.

Abbreviations: AA, atlantoaxial joint; IOM, inferior oblique muscle; L, lateral; M, medial; N, C2 nerve root and dorsal root ganglion; SC, spinal cord; VA, vertebral artery.

Figure 3 Needle placed under US guidance and confirmed by CT scan.
Notes: The arrows indicate the needle image.

Abbreviations: N, C2 nerve root and dorsal root ganglion; CT, computed tomography; US, ultrasound; VA, vertebral artery; white arrow (the right figure), needle.

symptoms during 1-year follow-up. She did not develop any
major side effects and she was able to return to a full-time job.

Discussion

This case has reported the successful treatment of chronic
migraine by C2 DRG PRF confirmed by CT scan. Chronic
migraine is a more challenging and troublesome clinical
disorder. There are few therapeutic options. Apart from
drugs, nerve blocks have been performed for a long time.'°
The occipital nerve block and SGB are most widely used.
Previous report demonstrated that the occipital nerve block
showed 70%—80% relief in the patients with chronic intrac-
table occipital neuralgia.®!!

According to the anatomical location, occipital nerve
blocks could be divided into C2 DRG block, cervical 2,3
paravertebral block, and the second occipital nerve block,
(including great occipital, lesser occipital nerve block, and
sometimes also the great auricular nerve block).!? Cervical
2,3 medial branch dominates the majority sensory and motion

of occipital and affects the meningeal pain conduction.
Moreover, C2 DRG block can also affect the primary sensory
neurons located in the DRG. Some drugs may also enter the
spinal cord through the root sheath (including part of the
trigeminal nerve nucleus) in order to play a role in regulating
the head sensory conduction.!® It can be used to relieve the
symptoms of pain attack, prolong the intermission period,
and reduce the use of drugs, but without continuous effect. A
recent study have shown that PRF regulation of the C2 DRG
is an effective treatment.'* PRF is a non-neurodestructive
regulation procedure with temperature not higher than 42°C,
whereas radiofrequency (RF) thermocoagulation can cause
nerve destruction (temperature higher than 60°C—80°C).
Recent experimental studies have shown that PRF would
cause an increase of c-fos expression'>!'¢ and synaptic change
in transmission, as well as minimize the neuritis and lessen
the neural damage.'”'® However, the exact analgesic mecha-
nism is yet to be known. PRF has proved to get long-term
pain relief in various chronic pain conditions.'” The PRF
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procedure was often performed under the guidance of C-arm
or CT. In recent years, US is more widely used in the treat-
ment of chronic pain without radiation.

There was one case that reported cervical medial branch
RF neurotomy by US guide,” but there are no reports on
C2 DRG RF guided by US. Compared to other methods,
US guidance could greatly compensate the shortcomings of
traditional methods and improve the safety and effectiveness
of neuro interventional therapy. Through US, the target nerve
can be visualized, so the needle can be introduced directly to
the nerve in real time, and this method can avoid the damage
of important structures and tissues. Studies have shown that
US could be used for the posterior branch of the C2 spinal
nerve block and electrode implantation.??2 Due to the ana-
tomic characteristics of the cervical DRG, US is also suitable
for this interventional treatment. C2 DRG locates on the
coverage of bones that passes through the middle part of the
atlantoaxial joint, and then it travels between obliquus capitis
inferior muscle and semispinalis capitis muscle, continuing
as the great occipital nerve. Under the guidance of X-ray or
CT, the target is the atlantoaxial joint. US guidance can not
only locate the C2 dorsal root nerve and atlantoaxial joints
but also identify the blood vessels accompanying the nerve
and the vertebral artery that runs along the lateral side of the
atlantoaxial joint by color Doppler.”® This new method can
avoid vascular injury, especially vertebral artery injury. In
addition, the intervertebral space between the C1 (atlas) and
C2 is wide, and there is no skeletal protection on the spinal
cord. US can identify the dural sac to avoid the puncture injury.

This is the first report to describe US-guided PRF regula-
tion of the C2 DRG for the treatment of chronic migraine.
The patient got significant pain relief without serious adverse
effects and she returned to a full-time job.

Conclusion

Our report demonstrated a new method of PRF on C2 DRG
under US guidance for chronic migraine with occipital pain,
which might be considered as an alternative method. More
studies can be carried out to confirm the new method.
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