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ABSTRACT

Occipital neuralgia (ON) is unilateral or bilateral
neuralgia in the dermatomal nerve distribution
of the greater, lesser or third occipital nerves
and is a very common presentation of

neuropathic pain. ON, although common and
well defined, is still a poorly understood pain
syndrome. It often requires invasive treatment
for long term and significant pain alleviation;
however, the evidence supporting different
options is still limited. Several minimally inva-
sive techniques have proven to be efficacious
and safe, and the selection depends mostly on
response to nerve blocks, patient choice and
provider preference. This is a comprehensive
review of the latest and seminal literature
available about occipital neuralgia and cur-
rently available minimally invasive treatment
options. It covers the anatomical and physio-
logic biology at the base of neuralgia, the pre-
sentation and diagnostic process. It then
reviews the available literature to provide
description and comparison of the available
methods for alleviation.
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Key Summary Points

Occipital neuralgia, the most common
neuropathic pain, is a common, well
defined and poorly understood pain
syndrome.

It often requires invasive treatment for
long-term and significant pain alleviation;
however, the evidence supporting
different options is still limited.

Here we provide a summary of available
methods with supporting evidence.

Several minimally invasive techniques
have proven to be efficacious and safe,
and the selection depends mostly on
response to nerve blocks, patient choice
and provider preference.

INTRODUCTION

Neuralgia is a sharp or stabbing pain that travels
along the path of a nerve. A subtype of neural-
gia is occipital neuralgia, which is neuralgic
pain within the dermatomal region of the
occipital nerves [1]. Neuralgia is the most com-
mon type of neuropathic pain and was descri-
bed in 1821 by Beruto and Lentijo and Ramos
[2]. According to the newest classification based
on the International Headache Society Volume
3, this pain can be unilateral or bilateral
involving the distribution of either the greater,
lesser and/or third occipital nerves. There is a
broad list of potential causes for occipital neu-
ralgia that includes neurologic, vascular and
musculoskeletal sources. As a result, occipital
neuralgia must be differentiated from other
headache-related disorders to be diagnosed.

The diagnostic criteria include the previously
described pain and distribution with the pain
having two of the following characteristics:
paroxysmal, severe and/or described as sharp,
stabbing or shooting. Additionally, the pain
must be associated with dysesthesia or allodynia
and either tenderness over the nerve distribu-
tion or trigger points at the level of the C2

dermatome or along the origin of the greater
occipital. Finally, the pain must be temporarily
relieved by an anesthetic block to the relevant
nerve to diagnose occipital neuralgia [3, 4]. One
study found that all 12 patients with occipital
neuralgia had at least 80% relief of pain with
local anesthetic injection [5]. This was one of
the first studies that determined that relief from
local anesthetic was useful for diagnosis. There
are other things that can cause an occipital
pattern of pain that mimics occipital neuralgia.
These causes must also be ruled out for proper
diagnosis. Two such causes are referred pain
from skeletal pathology in the atlantoaxial or
upper zygapophyseal joints or from pain in
neck muscle bodies or their insertions [6].

The relevant anatomy involved in occipital
neuralgia is important for both diagnosis and
therapeutic intervention. As described previ-
ously, the occipital nerves consist of three nerve
pairs, the greater occipital nerve (GON), lesser
occipital nerve (LON) and third occipital nerve
(TON). The origin of the GON is the medial
branch of the C2 dorsal ramus, and it is the
largest sensory nerve in the human body [1, 7].
The GON then bends around and transverses
the inferior oblique muscle and usually pierces
through the semispinalis capitis muscle and
may pierce through the trapezius aponeurosis
[7]. The GON pierces the semispinalis capitis in
90% of cases and pierces the trapezius aponeu-
rosis in 45% of cases; one of its major functions
is to provide cutaneous innervation to the pos-
terior scalp [8]. There are anatomical variants to
the GON that need to be considered for diag-
nosis and treatment [9]. The origin of the LON
is the ventral ramus of C2 and C3 [7]. It moves
parallel to the posterior side of the sternoclei-
domastoid muscle and pierces the deep fascia at
the occiput [8]. The origin of the TON is the
medial branch of the C3 dorsal ramus [8]. The
role of the TON is to provide innervation to the
lower occipital scalp and upper neck [4, 7].

This is a comprehensive review of the latest
and seminal literature available about occipital
neuralgia and currently available minimally
invasive treatment options. It covers the
anatomical andphysiologic biology at thebaseof
neuralgia, the presentation and diagnostic pro-
cess. It then reviews the available literature to
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provide description and comparison of the
available methods for alleviation. This article is
based on previously conducted studies and does
not contain any studies with humanparticipants
or animals performed by any of the authors.

EPIDEMIOLOGY

One 2009 paper studying the incidence of facial
pain in the general population cited occipital
neuralgia as having a disease-specific incidence
rate of 3.2 per 100,000 person years (PY) [95%
CI 2.2–4.5] [10]. They further expanded the data
to note that men had an incidence rate of 2.8
[95% CI 1.6–4.7] and women had an incidence
rate of 3.6 [95% CI 2.2–5.6] [10]. There are no
other studies that document incidence or
prevalence of occipital neuralgia [4].

There are many different causes of headache,
and the constellation of symptoms between these
disordersoftenoverlaps. Therefore, it is important
to differentiate occipital neuralgia from other
conditions in the differential diagnosis such as
tension headaches, migraines, cluster headaches
and other forms of neuralgia [4]. Once the diag-
nosisofoccipitalneuralgia is establishedusing the
criteria mentioned above, the etiology must be
elucidated. This can also be difficult as the origin
of occipital neuralgia is complicated, potentially
due to several factors. The exact mechanism and
pathophysiology is a debated topic. Potential eti-
ologies includebutarenot limited to: traumasuch
as fractures, anatomical issues such as nerve
compression or pinching, tumors such as neuro-
mas or osteochondromas, infections such as
neurosyphilis, vascular causes such as giant cell
arteritis or cervical AV fistulas, and muscu-
loskeletal issues such as C1 or C2 arthrosis [2, 11].

To further determine the etiology, imaging is
often warranted. Ultrasound is commonly used
to evaluate the course of the GON and can be
helpful in determining if any part of the
occipital nerve appears enlarged or swollen or if
an area of entrapment is present [7]. X-ray and
computed tomography (CT) can be used to
evaluate for potential bony sources. Magnetic
resonance imaging (MRI) is usually the imaging
of choice as it best visualizes the soft tissues of
the occipital and cervical regions [7].

PATHOPHYSIOLOGY

Occipital headaches, not limited to neuralgia, do
not currently have a clear pathophysiology.
Many of the suggested mechanisms involve the
occipital nerves or their origins at the C2–C3
dorsal root ganglion [12]. Multiple studies have
implicated the C2–C3 nerves in occipital neu-
ralgia. In one such paper, C2 and C3 stimulation
in tenpatientswith chronicheadpain resulted in
occipital pain for 10/10 patients [13]. One
potential mechanism of how the C2–C3 nerves
are involved was described in a study using an
animal model. This study found that axons of
neurons in the C2–C3 dorsal root ganglions
innervated the dura of the posterior fossa and
that around 50% of them were nociceptive in
nature, based on immunoreactivity to calcitonin
gene-related peptide; furthermore, when
inflammatory mediators such as bradykinin and
histamine were administered to the receptive
fields of these nerves, there was hypersensitivity
to stimulation of the occipital skin [12].

Most cases of occipital neuralgia are sponta-
neous. There are many theorized mechanisms
of how the occipital nerves are affected to cause
pain. Most of them involve some irritation or
compression to the nerves in some fashion. One
study looked at intractable occipital headache
after whiplash injury and how surgical release of
the GON from where it pierces through the
trapezius muscle affected their pain levels. They
found that of 18 GON release surgeries, 13
resulted in good or excellent pain relief; how-
ever, the relief was not sustained in any of the
cases [14]. This indicates that compression and/
or irritation caused by compression of the nerve
at the trapezius may be one of the factors
involved in occipital neuralgia given that
decompressive surgery temporarily relieved
pain in most patients.

TREATMENT AND MANAGEMENT

Conservative Approach

The initial conservative treatment option for
patients with ON focuses on alleviating muscle
tension and postural improvement. Rest, warm
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or cold compresses, massage and physical ther-
apy are recommended treatments for relieving
muscle tension [11]. In a retrospective observa-
tional study of 34 patients, the use of person-
alized insoles to improve postural alignment
resulted in significantly decreased pain and
other symptoms associated with ON [15]. When
these approaches fail to resolve the symptoms,
medical management is employed next. Non-
steroidal anti-inflammatory drugs (NSAIDs),
paracetamol, opioids and muscle relaxants can
be used for acute pain; however, these medica-
tions only provide transient relief [1, 4]. Other
options for long-term management include
selective serotonin reuptake inhibitors (SSRIs)
but their efficacy has not been established
[1, 16]. Tricyclic antidepressants (TCAs) and
anticonvulsants, such as pregabalin, baclofen,
gabapentin, carbamazepine and oxycarba-
mazepine, were reported to reduce the severity
and frequency of ON episodes [4, 17, 18].
Specifically, gabapentin 300–600 mg at bedtime
and nortriptyline 30–50 mg at bedtime are
suggested to be effective. Triptans are also rec-
ommended because of their efficacy in treating
migraines and other types of cervicogenic
headache, but there is little evidence supporting
this recommendation [19]. Although ergo-
tamine is widely used for migraine, little evi-
dence exists supporting the use of ergot
derivatives for ON [1]. Previous research showed
that ergotamine treatment provides minimal
benefit in alleviating the symptoms of ON [20].
A promising but minimally researched treat-
ment option is infliximab. Similar to rheuma-
toid arthritis and other inflammatory
autoimmune conditions, occipital neuralgia
and other types of cervicogenic headache result
in increased serum concentrations of tumor
necrosis factor (TNF-a) [21]. Infliximab acts as a
monoclonal antibody against TNF-a and has
proven successful in treating patients with
refractory rheumatoid arthritis [22]. A small
study treated patients with severe cervicogenic
headache with infliximab and found reduced
pain scores [23]. No longer term studies with
larger sample sizes have been conducted to
further support the use of infliximab for the
treatment of ON. There have been studies
examining the best target for therapeutic

management, and a multidisciplinary
approach, including psychosocial support,
medical and non-medical interventions, is
likely needed to achieve success in this difficult
to treat syndrome [24].

Nerve Blocks

Nerve blocks are an effective tool in the treat-
ment of ON. A prospective study of 44 patients
found that occipital nerve blocks significantly
reduced pain scores and decreased analgesic
medication necessity for at least 6 months post-
injection. Patients received either a unilateral or
bilateral injection of either both the lesser
occipital nerve (LON) and greater occipital
nerve (GON) or the GON alone. Analgesic
medication requirements in patients who
received occipital nerve blocks decreased from
100% to 16.67%. There was no statistically sig-
nificant difference in pain scores with lidocaine
vs. bupivacaine, demonstrating that the local
anesthetic does not affect the efficacy of occip-
ital nerve blocks. All of the nerve blocks were
well tolerated except for one patient who
experienced transient dizziness and nausea [25].
A case series consisting of three patients with
occipital neuralgia secondary to sports-related
concussion yielded similar results. Three
patients (two teenagers and one adult) were
treated using unilateral blocks of the GON,
resulting in 100% relief of all symptoms. The
relief varied from 8 h to 2 months [26]. Another
case series consisting of 14 teenage patients
with post-concussion syndrome and subsequent
ON substantiated the efficacy of occipital nerve
blocks. Patients received greater occipital nerve
blocks with a lidocaine and triamcinolone
solution (most often bilaterally). There was a
reduction in headache frequency of C 50% in
64% of patients, and mean headache frequency
decreased from 26 to 17 days per month.
Improvements were also noted in concussion
symptomatology and quality of life. The pro-
cedure was well tolerated with only one patient
experiencing temporary alopecia [27]. A recent
review of seven pediatric studies found that
GON blocks have excellent efficacy in alleviat-
ing the symptoms of primary chronic
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headaches, including ON. Lidocaine was the
preferred anesthetic and the value of concurrent
steroids was indeterminate [28]. A review of 21
studies came to a similar conclusion that
occipital nerve blocks are an effective treatment
for ON [29]. The use of the GON block has been
proposed as a transitional treatment bridge for
patients who would benefit from invasive neu-
rostimualtion implants in the future [30].

The incorporation of advanced imaging
techniques, such as ultrasound guided, CT gui-
ded and MR guided, has improved the effec-
tiveness of occipital nerve blocks. Traditionally,
palpation of anatomic landmarks was used to
find the GON or LON and avoid the occipital
artery. There is evidence to suggest that ultra-
sound-guided GON blocks yield greater short-
term efficacy than the traditional landmark
palpation technique [31]. Two case reports of
patients with chronic ON demonstrated the
benefit of using ultrasound to guide diagnostic
GON blocks and pulsed radiofrequency ablation
(PRFA) treatment. Both patients had no com-
plications during the procedure and experi-
enced immediate long-term relief from ON
symptoms [32]. A prospective open-label study
involving 14 patients with either cervicogenic
headache or ON showed successful blockade of
the GON at the level of C2 using ultrasound
guidance with no complications. Mean pain
scores decreased from 4.71 at baseline to 0.93
immediately post-procedure to 2.50 at the
4-week follow-up [33].

CT-guided nerve blocks are another promis-
ing treatment for ON. A retrospective study of
17 patients with refractory ON showed imme-
diate pain relief after undergoing CT fluo-
roscopy-guided unilateral or bilateral C2 or C2
and C3 nerve root blocks. All patients had relief
from ON pain for 1–4 h post-nerve block, and
there were no complications other than one
patient who had vasovagal syncope [34].
Another retrospective study of 33 patients with
refractory ON found C 50% pain relief lasting
for at least 3 months in 86% of patients.
Patients received left GON, right GON, or
bilateral GON blocks depending on their
symptoms. In the 86% of patients who achieved
C 50% pain relief, the mean duration of pain
relief was 9.15 months. No major complications

were encountered; however, minor complica-
tions, such as transient cervicalgia, vasovagal
syncope, temporary blurred vision and transient
neck torticollis, occurred in 21% of patients
[35].

The evolution of occipital nerve blocks has
continued through the emergence of MR guid-
ance. In a prospective study of 11 patients with
chronic refractory cranio-facial pain syndromes,
such as ON, who received GON blocks using MR
guidance, 63% achieved C 50% pain reduction
at 1 month. The mean self-rated improvement
in pain was 78%, and no complications were
reported other than one patient experiencing
transient vasovagal syncope. The study showed
that MR-guided GON blocks are feasible and
may serve as a useful complement to current
techniques, particularly in young patients and
patients who receive multiple GON blocks [36].

Botox Injections

Botox injections have historically been used to
treat migraines, spasticity and focal dystonia,
with a growing interest in its utilization as
therapy for neuropathic pain conditions, such
as ON [37]. The injections are typically done
subcutaneously at multiple sites over the area of
associated pain. A case report of a patient with
chronic migraine and associated refractory ON
in the GON distribution found complete pain
relief after injection of botulinum toxin type-A
(BTX-A). The BTX-A injection was revealed to be
more effective than blocks with corticosteroids
and other analgesic formulations [38]. A retro-
spective case series of six patients with refrac-
tory ON also demonstrated the efficacy and
superiority of BTX-A injections. There was a
significant improvement in pain scores and
functional capacity after injection of BTX-A,
with a mean duration of pain relief at [
4 months. Comparatively, diagnostic bupiva-
caine occipital nerve blocks resulted in only
short-term pain relief with an average of about
2 weeks [39].

A prospective case series of six patients with
chronic ON further demonstrated the effec-
tiveness of BTX-A injections in pain relief.
Patients received BTX-A injections in the GON
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and LON distributions with subsequent assess-
ment of types of pain, quality of life and pain
medication usage for 12 weeks post-injection.
Patients reported significant improvements in
sharp/shooting pain, which is characteristic of
ON, during weeks 2–3 and weeks 7–12, and
pins/needles pain during weeks 3–6. Quality of
life measures, including headache-specific
quality of life, significantly improved as well.
However, none of the patients reported imme-
diate cessation of ON symptoms after injection,
and there was no significant improvement in
dull/achy pain. Patients also reported no sig-
nificant reduction in analgesia usage post-in-
jection [40]. A recent review concluded that
there is insufficient evidence to prove BTX-A
injections are an effective therapy for ON [37].

However, new research has emerged sup-
porting the utilization of BTX-A injections as
therapy for ON. A retrospective review of 33
patients with severe ON demonstrated signifi-
cant pain relief after BTX-A injection. After a
follow-up period of 6 months, 80% of patients
described the final result as excellent (i.e., total
pain relief) or very positive (i.e., nearly com-
plete pain relief), with all patients reporting
significant improvement in quality of life [41].
In addition, a recently published retrospective
study was completed involving 30 post-9/11
combat veterans with deployment-related trau-
matic brain injury or neck trauma, chronic
migraine and ON. All veterans received occipital
nerve blocks in the GON and LON and BTX-A
injections within 6 months of their diagnosis.
Prior to treatment, the mean number of head-
ache days was 24.1. Post-treatment, the mean
number of headache days decreased to 12.9
with a mean difference of headache days pre- to
post-treatment of 11.2. This study concluded
that dual therapy with occipital nerve blocks
and BTX-A injections is an effective therapy for
veterans with chronic migraine and ON [42].

RADIOFREQUENCY ABLATION/
CRYOABLATION

Several modalities of radiofrequency ablation
(RFA) are used to treat chronic pain conditions
[43, 44]. These include thermal radiofrequency

ablation (TRF), pulsed radiofrequency (PRF),
cryoablation and cryoneurolysis. By targeting
the nociceptive nerve conduction pathways, a
lesion is introduced that prevents nociceptive
output from A-d and C fibers while preserving
motor and sensory signaling. However, adverse
events can occur in 12–13% of cases; therefore,
RFA is typically reserved for patients who fail
conservative treatment [7].

Thermal Radiofrequency Ablation

TRF involves 20 gauge 50-mm insulated needles
placed in proximity to the greater and lesser
occipital nerves. Once placed, a 50-Hz sensory
stimulus is used to confirm correct location. TRF
is then carried out at 80 �C for 180 s in lesion
mode. In a retrospective study, Hoffman et al.
analyzed pain reduction in 39 patients treated
for occipital neuralgia with TRF using the visual
analog scale (VAS) [45]. There was a significant
difference in preprocedure pain score (6.7) and
1-month post procedure (2.7) with a mean pain
reduction of 4.0 ± 3.3. The mean patient
reported pain relief was 76.3% and the mean
length of relief was 6.5 months. These findings
suggest that TRF may reduce pain scores in
patients with occipital neuralgia for 6 months.

Greater Occipital Nerve Cryoneurolysis
in the Management
of Intractable Occipital Neuralgia

Kastler et al. conducted an observational study
in which seven patients were subjected to CT-
guided cryoneurolysis for ON after failing con-
servative treatments [46]. At 1 week all patients
had significant pain alleviation of[50% on the
VAS scale. At 3 months post procedure, five of
seven had continued pain benefit. In six of the
patients, their ON returned to baseline sug-
gesting more invasive management may be
necessary.

Pulsed Radiofrequency in Chronic Pain

PRF of the greater and lesser occipital nerve has
been shown to improve ON pain. In a case
report, PRF was shown to decrease pain by 70%
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at 4 months and after retreatment there was
70% pain reduction at 5 months [47]. Choi et al.
demonstrated the long-term efficacy of PRF,
which caused a 6-month reduction in mean
VAS from 6.9 to 0.8 and Total Pain Index score
from 232.7 to 40.6 [48]. Additionally, a
prospective trial demonstrated a 50% reduction
of pain at 6 months in 52.6% of patients.
Compared with steroid injections of the occip-
ital nerves in a randomized, double-blind study,
pain reduction in the PRF group was signifi-
cantly greater than that of the steroid injection
group and remained superior through 6-month
follow-up [49]. PRF has also shown improve-
ment in quality of life by improving sleep and
mood disturbance and disturbance of daily liv-
ing [50]. Treatment of ON with PRF demon-
strates significant pain reduction without
serious adverse events.

Radiofrequency Denaturation

Radiofrequency denaturation of the greater
occipital nerve was performed on 78 patients
with ON [41]. Half of these patients reported
complete disappearance of symptoms, and
85.4% reported excellent or good results over
the long term, with an average follow-up of
22 months. However, the remaining 14.6%
reported average or poor results and required
further treatment. There were two serious
complications observed during this trial. One
involved a tetra-ventricular hemorrhage leading
to death, and the other involved the appearance
of Brown-Sequard syndrome leading to hemi-
paralysis. While radiofrequency denaturation
does yield reduced pain, the risk of complica-
tions warrants investigation of other treatment
modalities.

Cooled Radiofrequency Ablation
for Bilateral Greater Occipital Neuralgia

Cooled radiofrequency ablation is a new alter-
native to TRF and PRF and may be considered
because of its long-term pain alleviation and
reduced side effect profile. In a case of a 35-year-
old woman with 2.5 year bilateral ON who
failed multiple other treatment options, cooled

RFA was performed causing 100% pain reduc-
tion immediately and 75% reduction in 24 h
[51]. Further follow-up is required to under-
stand the full effect.

PERIPHERAL NERVE STIMULATION

Peripheral nerve stimulation (PNS) is used in a
variety of chronic pain conditions that are not
resolved by conservative therapies. It is widely
believed that PNS works by stimulation of the
A-d fibers, which inhibit the nociceptive input
and transmission of the C fibers to the cortex
[52]. Constant stimulation of the A-d fibers
blocks the transmission of pain at the level of
the spinal cord and the medulla. In addition to
the typical complications associated with sur-
gery, common complications include place-
ment of the implantable pulse generator in the
wrong compartment, injury to the nerve during
electrode placement and electrode migration.
PNS has primarily been used for spinal cord
stimulation alone; however, the potential for its
translation into ON and other chronic pain
conditions is promising.

The use of PNS in treatment of ON is highly
favorable because of its low invasiveness,
adjustable settings and ease of removal. There is
limited research on its use in the treatment of
ON, but it has proven efficacious in treatment
of other conditions. In a recent analysis of its
use in ON, there was a Level III recommenda-
tion that in 76 patients the majority had a
favorable long-term outcome [53].

In a retrospective review of 29 patients with
refractory ON treated with a trial of PNS, 20
patients had beneficial results and proceeded to
full implantation [54]. Of these patients, there
was an overall success rate of 85%, and the
mean VAS score dropped from 7.4 to 2.9. The
remaining nine patients required repair or
replacement of pervious systems or did not have
a benefit from the trial. Complications arose in
4 of the 29 patients, which included infection,
hardware erosion, loss of effect and lead
migration leading to repair or removal of the
device.

This treatment has also been studied in pre-
vention of cluster headaches and migraines. To

Neurol Ther (2020) 9:229–241 235



date, there have not been any randomized
control trials testing the efficacy of occipital
nerve PNS in cluster headaches. However, there
are studies suggesting that up to 90% of patients
had a reduction in attack frequency allowing
less use of preventive medications with
observed effects up to 9 years [55]. Nevertheless,
there is no control group to compare the results
against. In a randomized controlled trial for
chronic migraines treated with occipital nerve
PNS, 17.1% of patients reported a 50% reduc-
tion in migraine intensity compared with
13.5% of the control group. Additionally, there
was a significant reduction in the number of
migraine days and disability. In an extension of
this trial, 47.8% of patients reported a 50%
reduction in migraine intensity, and there was a
significant reduction in frequency of migraines
[56–58]. Moreover, a retrospective review of
occipital nerve stimulation in refractory head-
ache syndromes reported [ 50% reduction in
pain intensity and/or frequency at 28–-
31 months [59].

Another study analyzed the use of supraor-
bital occipital nerve stimulation in patients
with chronic headache disorders. Over the
course of 7 years, 25 patients were retrospec-
tively followed after PNS, 11 patients were fol-
lowed long term, and 82% of patients had
a[ 50% pain reduction [60]. There was an
average VAS pain reduction from 7.1 to 3.3.
Although there were positive results, like the
aforementioned studies there was a high rate of
complications including infection, erosion and
loss of effect. Guzzi et al. further described the
use of PNS in the setting of refractory pain fol-
lowing occiptocervical fusion surgery. The
study found that there was a high rate of[ 50%
pain reduction in this patient group but there
were also a high rate of complications [61].
Overall, PNS is an effective treatment for
refractory occipital pain yielding improved
quality of life and reduced need for pharma-
ceuticals. However, due to the high rate of
complications, further studies into implanta-
tion techniques and stimulation technology
would benefit practical use of this modality.

Surgical Management

Surgical treatment for ON is generally reserved
as a last resort after medical management and
other minimally invasive interventions have
failed, such as injections and pulsed radiofre-
quency ablation [1]. One surgical option is GON
decompression. In a prospective study of 11
patients with refractory ON, GON decompres-
sion was done with pre- and post-assessment of
pain. Before surgery, patients reported 17.1
mean pain episodes per month with a mean
pain intensity of 7.18/10. Post-surgery, there
were 4.1 mean pain episodes per month with a
mean pain intensity of 1.73/10. After a mean
follow-up period of 12.45 months, three
patients reported complete relief of symptoms,
six reported significant improvement in symp-
toms, and two reported lack of any significant
improvement. Six patients experienced tran-
sient surgical site paresthesias but no other
complications were noted [62]. A case report of
a patient with refractory ON who underwent
right GON decompression demonstrated similar
results. The patient reported complete pain
relief after a follow-up period of [ 1 year, and
the only post-procedure complication was mild
wound site pain [63].

For patients with ON refractory to GON
decompression, GON excision is a viable surgi-
cal option. A retrospective review of 71 patients
with ON refractory to GON decompression
demonstrated a 70.4% success rate of GON
excision. A follow-up survey (mean follow-up of
33 months) showed 41% of patients achieved C

90% reduction in headache severity as mea-
sured by the migraine headache index (MHI).
The MHI changed, on average, from 146 to 49,
translating to an average reduction of 63%.
Additionally, migraine disability scores reduced
by an average of 49% with 31% of patients
reporting numbness or hypersensitivity in the
treated area [64].

A variant of the GON excision procedure
exists in which the GON is excised and the
inferior oblique muscle of the neck is sectioned.
A retrospective study of ten patients with
refractory ON who underwent this procedure
was conducted. Preoperatively, the mean pain
score was 70%. At 3-month follow-up, mean
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pain score dropped to 30%. At the final mean
follow-up of 37 months, mean pain score
reduced to 20%. There were no complications
other than one patient who developed residual
facet joint syndrome. Analgesic use decreased in
all patients, and 70% of patients were very sat-
isfied or satisfied with the results of the proce-
dure [65].

Researchers have also found positive results
from excising both the GON and LON or the
GON, LON and great auricular nerve. A retro-
spective review of 206 patients with chronic ON
who underwent either GON, LON, or GON and
LON excision showed that 80.5% of patients
experienced at least 50% pain relief at a follow-
up minimum of 12 months. In 43.4% of
patients, complete pain relief was reported. Two
patients had complications, both being inci-
sional cellulitis [64]. Another retrospective
review of 22 patients with intractable ON who
underwent GON, LON and great auricular nerve
excision revealed that 91% of patients experi-
enced complete relief of pain post-surgery and
9% reported a significant reduction in pain.
Two patients had recurrence of pain at 6–-
8 weeks post-surgery, necessitating a second
operation. At 18 months post-surgery, 68% of
patients still had total pain relief, 18% had
occasional episodes of mild pain, and 14% had
frequent episodes of pain requiring regular
analgesics, one of whom experienced scalp
hypersensitivity and dysesthesia secondary to
surgery complications [66].

Intradural cervical dorsal rhizotomy is
another feasible option as evidenced by a ret-
rospective study of 17 patients with refractory
ON who underwent unilateral or bilateral
intradural C1, C2, C3 or C4 dorsal rhizotomies.
Immediately after surgery, all patients had
complete pain relief. After a mean follow-up
period of 20 months, 64.7% still had total pain
relief, 11.8% had partial relief, and 23.5% had
no relief [34].

The final surgical option for refractory ON is
cervical ganglionectomy. A retrospective review
of 29 patients who underwent either C2 nerve
root decompression, C2 dorsal root gan-
glionectomy or decompression followed by
ganglionectomy showed similar decreases in
mean pain ratings post-surgery. At almost

2 months follow-up, 66% of patients reported
improved or total pain relief. Among the 19
patients who participated in the longer follow-
up assessment (mean follow-up of 5.6 years),
68% rated the operative outcomes as very good
or satisfactory. The study shows that C2 nerve
root decompression, C2 dorsal root gan-
glionectomy and C2 nerve root decompression
followed by salvage C2 ganglionectomy yield
similarly favorable postoperative pain relief and
are viable surgical options for refractory ON
[67]. Another retrospective review of 20 patients
with intractable ON who underwent C2 and/or
C3 ganglionectomies demonstrated excellent
short-term pain relief in 95% of patients post-
surgery. At long-term follow-up (mean
42.5 months), four reported complete pain
relief, eight reported 50–90% improvement in
pain, and eight reported\50% improvement in
pain [68].

CONCLUSION

ON is a condition that may have a low inci-
dence but can be greatly disabling and affect the
quality of life of those ailing from this condi-
tion. Many of the current treatments have pro-
ven ineffective or provide temporary relief
leading to recurring pain and increased mor-
bidity. Historically, conservative treatments
such as medications and alternative therapies
are first line; however, many patients fail con-
servative management and experience refrac-
tory symptoms. Local injections with
corticosteroids provide pain relief but are only
temporarily effective leading to frequent injec-
tions. As a result, treatment of ON is a chal-
lenging matter, and novel therapies are
necessary to improve outcomes. Nerve blocks,
Botox injection, radiofrequency ablation,
peripheral nerve stimulation and surgical man-
agement have proven to have varying degrees of
efficacy; however, they do demonstrate the
potential benefits of decreased recurrence,
increased functionality and overall improve-
ment compared with conservative treatments.
At this early stage of study, further investigation
is required to elucidate a complete understand-
ing of the true efficacy of these therapy options.
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As of now, the risk of complications is relatively
high, but improved technology and technique
may provide a novel cure to this disabling
condition.
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