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Abstract
Purpose of Review Occipital neuralgia (ON) and cervicogenic headache (CGH) are secondary headache disorders with
occipital pain as a key feature. Due to significant phenotypic overlap, differentiating ON and CGH from primary
headache disorders such as migraine or tension-type headache, or other secondary headache disorders, can be clinically
challenging. This article reviews the anatomy, clinical features, unique diagnostic considerations, and management
approaches relating to ON and CGH.
Recent Findings Conservative therapeutic approaches are considered first-line. Anesthetic nerve blocks may have a dual role in
both supporting diagnosis and providing pain relief. Newer minimally invasive procedures, such as pulsed radiofrequency (PRF)
and occipital nerve stimulation (ONS), represent an exciting therapeutic avenue for severe/refractory cases. Surgical interventions
should be reserved for select patient populations who have failed all other conservative and minimally invasive options, to be
weighed against potential risk.
Summary ON and CGH represent an ongoing diagnostic challenge. Further studies are required to consolidate efficacy regarding
the comprehensive management of ON and CGH.

Keywords Occipital neuralgia . Cranial neuralgia . Cervical neuralgia . Cervicogenic headache . Primary headache . Secondary
headache

Introduction

Occipital neuralgia (ON) and cervicogenic headache
(CGH) are secondary headache disorders with occipital
pain as a key feature. Although there can be some clin-
ical overlap between these two entities, distinct addition-
al features can help clinically with differentiation. In this
article, we review the anatomy, clinical features, diagnos-
tic considerations, and management approaches relating
to ON and CGH.

Anatomy

Headache in ON and CGH relates mechanistically to conver-
gence between the upper cervical nociceptive afferents and the
trigeminal nociceptive afferents in the trigeminocervical com-
plex. This allows for pain arising from the upper cervical
nerves to be referred to regions of the head innervated by
trigeminal afferents, such as the orbital, frontal, and parietal
regions [1–3].

Complementary studies have mapped the distribution of
referred pain related to the atlantoaxial and zygapophysial
(facet) joints of the upper cervical spine. Stimulation at the
C1 level experimentally was found to evoke occipital or cer-
vical pain in those without migraine, although was more likely
to evoke periorbital and frontal pain in patients with a history
of migraine [4••]. C2 and C3 stimulation was found to refer
pain to the occipital or cervical region. Although studies have
not supported middle or lower cervical lesions (below C4) as
being contributory to headache, anastomosis between the
spinocervicothalamic tract and the trigeminocervical complex
may support this possibility [5•].
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The greater occipital nerve (GON) originates from the me-
dial aspect of the dorsal ramus of C2, where it branches out to
become the largest pure sensory nerve in the body. From its
origin, the GON travels downward and laterally, bending
around the inferior oblique muscle. After traversing the infe-
rior oblique, the GON travels between the inferior oblique and
the deep surface of semispinalis capitis, piercing the
semispinalis capitis muscle inferior to the inion. The GON
then pierces the trapezius aponeurosis, where it exits and
travels through multiple superficial branches to supply the
integument of the scalp overlying the posterior skull to the
vertex. Clinically, the superficial portion of the nerve can be
palpated approximately at the medial 1/3rd of a line between
the external occipital protuberance (EOP) to the mastoid pro-
cess (MP) [6, 7]. This is roughly 3 cm below the EOP and
1.5 cm from the midline. There is some inter-individual vari-
ability in the anatomy of the GON, particularly along the
vertical axis, and this remains a consideration in clinically
locating the ON; it may be reasonable to palpate 1–2 cm su-
periorly and inferiorly to determine the point of tenderness,
which can assist in localization.

The lesser occipital nerve (LON) arises from the ventral
ramus of C2 and C3 in the cervical plexus. The LON hooks
around the spinal accessory nerve and travels upwards along
the posterior border of the sternocleidomastoid muscle before
exiting through the deep fascia at the occiput. The LON then
branches to supply the integument of the scalp, the posterior
third of the temporal fossa, and the neck posterior and superior
to the auricle. Clinically, the superficial portion of the LON
can be palpated at the lateral 1/3rd of the EOP toMP line. This
is roughly 4–6 cm below the EOP and 6–7 cm from the mid-
line [8].

The third occipital nerve arises from the dorsal ramus of C3
and innervates the integument of the lower occipital scalp and
upper neck.

Epidemiology and Demographics

There are no dedicated epidemiologic studies documenting
the incidence or prevalence of ON. However, in a Dutch study
evaluating facial pain in the general population, the incidence
of ONwas reported as 1.8% [9]. CGH seems to be muchmore
common, with a prevalence 2.2–4.1% [10, 11].

Clinical Features

ON is classified in the International Classification of
Headache Disorders, 3rd Edition (ICHD–3) [12] as a head-
ache characterized by paroxysmal shooting or stabbing pain
over the posterior scalp, in the distribution of the occipital
nerve. This may be in the distribution of the greater occipital

nerve, the lesser occipital nerve, or both. Pain from ON typi-
cally radiates from the suboccipital region towards the vertex
and is unilateral in 85% of patients [13]. The pain may be
severe, and paroxysmal attacks may last seconds to minutes.
In between paroxysms, there can be a persistent dull ache over
the occipital nerve territory, and there may be corresponding
dysesthesia or allodynia. Continuous occipital pain in the ab-
sence of any associated dysesthesia or allodynia should raise
suspicion for possible referral of pain from the cervical struc-
tures. There is typically tenderness over the affected nerve
branches and there may be trigger point tenderness at the
emergence of the greater occipital nerve or in the C2 distribu-
tion. There also may be tingling evoked by light pressure or
percussion over the nerve, known as Tinel’s sign. Pain with
hyperextension or rotation of the neck when patients are in
bed may also be a feature, known as the pillow sign [8].

Due to interneural connections in the trigeminal spinal nu-
clei through the trigeminocervical complex, pain from ON
may be referred to the ipsilateral temporal, frontal, or orbital
areas. ON may be a consequence of a known underlying irri-
tant to the occipital nerve; in the absence of this, it may be
considered idiopathic.

ON must be carefully differentiated from pain in the occi-
put referred from the atlantoaxial or upper zygapophyseal
joints, which may point to CGH as a more appropriate diag-
nosis. CGH is caused by a disorder or lesion within the cervi-
cal spine or soft tissues within the neck. Headache must dem-
onstrate a temporal relationship with the cervical disorder to
support causality. Cervical range of motion may be reduced,
and headache can bemade worse with provocation maneuvers
of the neck. Demonstration of a cervical disorder on imaging
may be supportive of a diagnosis of CGH, but does not estab-
lish firm evidence of causation. Causation should be consid-
ered in context of the clinical presentation and suspected un-
derlying disorder. Tumors, fractures, infections, cervical
spondylosis, osteochondritis, and rheumatoid arthritis of the
spine have not been formally validated as a cause for head-
ache, but may support causation for CGH in certain individual
cases. Due to the convergence of cervical and trigeminal
nociception, upper cervical myelopathy (C1, C2, C3) may
be causal for headache [10, 14••]. In those with cervical my-
elopathy or radiculopathy, up to 88% may report headache
[15].

Both CGH and ON may respond to local anesthetic block-
ade of the occipital nerves (greater, lesser, or both). While this
intervention is sensitive, it is not specific. Many other primary
headache disorders including migraine, tension-type head-
ache, and cluster headache may also demonstrate a similar
response. Clinically, there may be significant overlap in phe-
notype between ON, CGH, migraine, and tension-type head-
ache with pericranial tenderness. Neck pain can be a predom-
inant feature in up to 68% of patients with migraine and
tension-type headache [14••]. In the case of migraine, neck
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pain may occur as a prodromal symptom, intra-attack, or as a
postdromal symptom [15]. Due to connections with cranial
nerve VIII (vestibulocochlear), IX (glossopharyngeal), and
X (vagus), symptoms such as tinnitus, dizziness, and nausea
may be features of both ON and CGH [16]. However, these
features are less prominent in ON and CGH than in migraine.
While migraine tends to be unilateral shifting, ON and CGH
tend to be side-locked, and CGH is often triggered by head
movement. Pain radiation in ON and CGH tends to be poste-
rior-anterior. Whereas in migraine, the pain tends to be more
anterior, and if there is radiation it tends to be anterior-poste-
rior. ON and CGH should also be differentiated from other
secondary disorders such as headache attributed to cervical
dystonia, headache attributed to Chiari, headache attributed
to cervical artery or vertebral dissection, headache attributed
to whiplash injury, congenital malformations, space-
occupying or destructive lesions, or infection [17].

Diagnostic Considerations

The diagnostic criteria for ON are outlined in the ICHD-3 [12]
and summarized in Table 1. Diagnostic criteria for CGH were
previously put forward by the Cervicogenic Headache
International Study Group (CHISG) in 1998 with a broader
definition, allowing for the presence of photophobia,
phonophobia, and nausea [18]. This broader definition was
felt to lead to over classification of CGH, or conversely, the
missed diagnosis of migraine. The ICHD-3 has promulgated a
more limited definition for CGH, requiring the anatomic

dependency on a cervical pathology, although neck pain is
not required for diagnosis [12]; see Table 2.

Investigations

A detailed history and examination should be the starting
point for the clinician. Additional maneuvers on physical ex-
amination should include movement tests of the cervical
spine, such as passive flexion, extension, and rotation; seg-
mental palpation of the cervical facet joints; and assessment
for palpation tenderness over the GON, LON, and upper cer-
vical muscle groups [19].

Imaging is required for the evaluation of patients with
suspected ON or CGH. Ultrasound may be a useful technique
to evaluate the course of the occipital nerve from its origin at
the C2 nerve root until it becomes subcutaneous at the trape-
zius aponeurosis. This may identify a site of entrapment, cor-
responding with an enlarged, swollen nerve appearance.
However, evaluation with ultrasound relies on expertise in
performing the test and interpreting results, which may render
it a less valuable diagnostic modality for most clinicians. X-
rays of the cervical spine may reveal changes suggestive of
arthritis or cranio-cervical instability. Computed tomography
(CT) should be considered particularly when there is a high
index of suspicion for an osseous pathology.

Magnetic resonance imaging (MRI) remains the imaging
modality of choice, as it allows for high-quality visualization
of both the cervical spine as well as the surrounding occipital
and cervical soft tissues [20•].

It should be noted that osteoarthritic changes are common
with advancing age, and the presence of these findings alone

Table 1 ICHD-3 diagnostic criteria for occipital neuralgia

A. Unilateral or bilateral pain in the distribution(s) of the greater, lesser
and/or third occipital nerves and fulfilling criteria B-D

B. Pain has at least two of the following three characteristics:

1. recurring in paroxysmal attacks lasting from a few seconds to minutes

2. severe in intensity

3. shooting, stabbing, or sharp in quality

C. Pain is associated with both of the following:

1. dysesthesia and/or allodynia apparent during innocuous stimulation of
the scalp and/or hair

2. either or both of the following:

• (a) tenderness over the affected nerve branches

• (b) trigger points at the emergence of the greater occipital nerve or in the
distribution of C2

D. Pain is eased temporarily by local anesthetic block of the affected
nerve(s)

E. Not better accounted for by another ICHD-3 diagnosis

Headache Classification Committee of the International Headache
Society (IHS) The International Classification of Headache Disorders,
3rd edition. Cephalalgia. 2018 Jan;38(1):1–211 [12]. Copyright © 2018
by International Headache Society. Reprinted by the permission of SAGE
Publications, Ltd.

Table 2 ICHD-3 diagnostic criteria for cervicogenic headache

A. Any headache fulfilling criterion C

B. Clinical and/or imaging evidence of a disorder or lesion within the
cervical spine or soft tissues of the neck, known to be able to cause
headache

C. Evidence of causation demonstrated by at least two of the following:

1. headache has developed in temporal relation to the onset of the cervical
disorder or appearance of the lesion

2. headache has significantly improved or resolved in parallel with
improvement in or resolution of the cervical disorder or lesion

3. cervical range of motion is reduced and headache is made significantly
worse by provocative maneuvers

4. headache is abolished following diagnostic blockade of a cervical
structure or its nerve supply

D. Not better accounted for by another ICHD-3 diagnosis

Headache Classification Committee of the International Headache
Society (IHS) The International Classification of Headache Disorders,
3rd edition. Cephalalgia. 2018 Jan;38(1):1–211 [12]. Copyright © 2018
by International Headache Society. Reprinted by the permission of SAGE
Publications, Ltd.
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on imaging is not diagnostic for CGH. In our experience,
over-investigating a patient with a clinical history consistent
with a primary headache disorder such as migraine carries the
risk of discovering these incidental changes. This has the po-
tential for harm in creating patient doubt around the initial
primary headache diagnosis. For this reason, there should be
a reasonable clinical suspicion of CGH prior to initiating these
investigations.

Management

Management of ON and CGH should start with structured
education and support, and creating a therapeutic partnership
with the patient to empower the patient to take an active role in
the plan of care. Functional outcomes are improved when
patients, particularly those with chronic pain (> 3 months) re-
lated to their headache disorder, are empowered with the in-
formation, ski l ls , and confidence to manage the
biopsychosocial impact of their condition. Any underlying
or contributory pathology should be appropriately addressed
and managed [21].

The various approaches for the management of ON and
CGH are discussed below.

Non-pharmacologic

Non-pharmacologic management strategies for both ON and
CGH include massage, cool compresses, cranio-cervical exer-
cises, and physiotherapy to improve posture [22, 23]. A
randomized-control trial looking at spinal manipulation ther-
apy (SMT) in a cohort of highly selected patients with CGH,
in the absence of contraindications to SMT, suggested a linear
dose-response relationship between SMT therapeutic sessions
and days with CGH, with a reduction in headache days
sustained to 52 weeks after the start of therapy [24].
However, potential benefits should be considered against the
potential for adverse events and the additional cost and time
associated with this intervention. Rare but potentially serious
adverse events reported with cervical spine manipulation in-
clude traumatic myelopathy and stroke [25, 26]. For this rea-
son, SMT involving the cervical spine is not routinely
recommended.

Transcutaneous electrical nerve stimulation therapy
(TENS) has been used in the conservative management of
CGH, with reported benefit [27•, 28]. Case reports also sug-
gest possible benefit in ON [29, 30]. However, given the in-
herent difficulty of realistic placebo and blinding in TENS
studies, results should be interpreted cautiously [31].

Although the evidence for non-pharmacologic strategies is
limited, it is nevertheless comparable or greater than evidence
in the literature for the other more invasive therapeutic op-
tions, discussed below [32].

Pharmacologic

Pharmacologic therapies for both ON and CGH are largely
based on case reports and have not been systematically eval-
uated. Medications used include NSAIDs, tricyclic antide-
pressants such as amitriptyline, muscle relaxants such as bac-
lofen, and anticonvulsants such as gabapentin or carbamaze-
pine [13, 24, 33, 34]. Opioids do not have a role in the man-
agement of ON or CGH due to lack of evidence for benefit
and risk of side effects and dependence. All patients using
analgesic therapy for ON and CGH require comprehensive
education around safe limitations for use and prevention of
medication overuse headache.

Proinflammatory mediators such as cytokines and TNF-α
have been hypothesized to be involved in the pathophysiology
of CGH. A small open-label pilot study in six patients with
CGH found that infliximab treatment, which targets TNF-α,
was associated with rapid and sustained effects on headache
pain scores and self-administered analgesic consumption.
However, further studies are certainly needed to cautiously
explore these results [35].

Botulinum toxin A has been used in the treatment of sev-
eral primary headache disorders, the most evidence-based of
which is in the treatment of chronic migraine. The mechanism
of benefit is not well understood. One hypothesis surrounds
the possible inhibitory effects on sensory nerve mediators im-
plicated in pain such as substance P, calcitonin gene-related
peptide (CGRP), and glutamate. In the case of ON and CGH,
there is postulation that injection into the nerve entrapment or
irritation site may result in direct local inhibition of neurogenic
inflammation, and decreased activity in a dynamic range of
neurons for indirect inhibition of central sensitization [36].
However, there are a paucity of studies to support the use of
botulinum toxin A in the management of CGH or ON. In one
randomized controlled trial, botulinum toxin A for CGH was
not shown to have a clinically relevant or statistically signifi-
cant role in the treatment of CGH. A subsequent Cochrane
review further supported the lack of evidence for benefit of
botulinum toxin A use in CGH [37, 38].

Occipital nerve block injections with botulinum toxin A
were evaluated in two small case series, with some suggested
improvement in the sharp lancinating pain of ON and less for
the dull aching pain [39, 40].

Interventional

Anesthetic block of the greater and/or lesser occipital nerves
are often used both diagnostically and therapeutically [12, 41].
However, evidence is limited as most studies are non-
controlled [42].

Occipital nerve blocks with or without corticosteroids yield
transient benefit in most, with 15–36% sustaining extended
relief for several months [8, 43]. Sustained benefit may relate

20 Page 4 of 8 Curr Neurol Neurosci Rep (2019) 19: 20



to inhibitory interactions between the afferent inputs into the
cervical dorsal horn and trigeminal nucleus caudalis from the
occipital nerve [44].

Repeated injections may contribute to a more sustained
benefit of headache relief [45]. There are no studies to suggest
that the addition of steroids increases the efficacy or duration
of response in ON or CGH, and the use of corticosteroids
confers additional risk of adverse reactions, alopecia, cutane-
ous atrophy, and Cushing syndrome if systemically absorbed.

While most clinicians performGON and LON blocks with-
out image guidance, the use of bedside sonography allows for
the anesthetic block to be placed at a more proximal site (be-
tween C1/C2) or targeted directly at the site of visualized
entrapment. However, studies are needed to determine if there
is any benefit to a more proximal or targeted block, as com-
pared to the traditional “blind” block at the nuchal line [20•,
46].

Facet block or anesthetic block of the upper cervical nerves
with corticosteroid has also been used as a therapeutic ap-
proach in CGH. Intra-articular corticosteroid injections may
be beneficial in reducing short-term pain, but may have lesser
benefit long-term [47, 48].

Surgical

Minimally Invasive

For patients failing the above interventions, minimally inva-
sive surgical options include neuromodulation with subcuta-
neous occipital nerve stimulation (ONS), or pulsed radiofre-
quency (PRF) therapy.

PRF therapy exposes the nerve to high-voltage radiofre-
quency pulses, which is hypothesized to induce an inhibitory
electrical field around the nociceptive afferents, disrupting
pain transmission and potentiation [48, 49]. PRF has been
described as a promising alternative to the traditional lesioning
procedures, outlined below, which carry the risk of post-
procedure deafferentation pain [50].

Three observational cohort studies have evaluated the use
of PRF in ON, suggesting short-term benefit [51]. In a retro-
spective analysis, 51% of ON patients treated with PRF re-
ported a > 50% reduction in pain relief at a 3-month follow-
up. In this cohort, traumatic etiology, response to occipital
nerve block, and multiple rounds of PRF treatment seemed
to predict better treatment response [52]. Another prospective
study found similar results, with just over half of patients
reporting a decrease in pain and resultant medication use
[53]. Although these studies support short-term benefit with
reduction in pain, the lack of randomized control studies and
variation in technique limit a wide application of this treat-
ment modality.

With respect to CGH, a recent systematic review analyzed
the data for PRF in CGH and found very limited benefit for

PRF. Although several case reports suggest benefit, no high-
quality randomized controlled trials or strong non-randomized
trials have been conducted to support the use of this interven-
tion [54•, 55, 56•].

Radiofrequency ablation (RF ablation) is a minimally
invasive lesioning procedure, selectively destroying A-
delta and C pain fibers via thermocoagulation. Initial stud-
ies assessing RF ablation demonstrated a lack of benefit
for cervicogenic headaches; however, these were targeting
the mid-to-lower cervical spine (C3/4 through C6/7) [57].
RF ablation has also been used for ON specifically in-
volving the third occipital nerve [58]. A more recent study
including patients with ON and CGH who had failed all
other conservation therapies suggested that RF ablation of
the C2 dorsal root ganglion and/or third occipital nerve
may provide greater than 50% pain relief in the vast ma-
jority of recipients, lasting up to 5–6 months. However,
the rate of adverse events was not insignificant, ranging
from 12 to 13% [59, 60].

ONS involves the subcutaneous insertion of electrodes in
the C1/C2 region of the posterior cervical spine and is attrac-
tive as a nondestructive, reversible therapeutic approach for
refractory ON. The therapeutic mechanism is aligned with the
gate theory of pain. Studies have generally been concordant in
showing a 62.5–100% improvement in symptomatology post-
procedure [61–65]. Complications related to ONS include
lead migration (4%), post-surgical infection (12%), and less
commonly, lead fracture or disconnection (2%) [8]. The
Congress of Neurological Surgeons 2015 Guideline supports
the use of ONS for treatment of intractable occipital neuralgia
(level III) [66••].

Although the studies evaluating ONS for CGH are scant,
the case reports seem to suggest potential benefit [67, 68•, 69,
70•]. Further studies are warranted to clarify clinical
translation.

Invasive

More invasive surgical approaches such as neurolysis, poste-
rior partial rhizotomy, and dorsal root entry zone lesioning,
have mixed results which should be weighed against the pos-
sibility for poor longevity and frequent, often significant, side
effects [71–73].

Neurolysis of the GON root in ON may provide effective
short-term pain relief in selected patients. Several factors have
been suggested as correlating with positive outcome including
tenderness over the GON, positive response to anesthetic
blockade of the GON, history of direct occipital trauma, and
pre-operative care under a neurologist or pain specialist.
However, the long-term benefit of neurolysis has been
questioned, with one study suggesting up to 92% of patients
experienced recurrence of symptoms by 1 year [71].
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Conclusion

Occipital or neck pain and headache are common complaints
that can be multifactorial and challenging to accurately diag-
nose. The convergence of the upper cervical segment nocicep-
tive afferents in the trigeminocervical complex underlies the
anatomical basis for both headache and neck pain to frequent-
ly co-exist. Due to significant phenotypic overlap, differenti-
ating ON and CGH from primary headache disorders such as
migraine or tension-type headache, or other secondary head-
ache disorders, can be clinically challenging. A detailed his-
tory, physical examination with special maneuvers, and appro-
priate investigations can be informative. Prompt and accurate
diagnosis is critical, as pain can be refractory, lead to disabil-
ity, and reduce quality of life. In the management of ON and
CGH, conservative therapeutic approaches are considered
first-line. Anesthetic nerve blocksmay have a dual role in both
supporting diagnosis and providing pain relief. Importantly,
response to anesthetic nerve blocks should not be considered
pathognomonic or differentiating for ON or CGH, as the spec-
ificity is poor, and other primary and secondary headache
disorders may also respond. Minimally invasive procedures
such as PRF and ONS are an exciting therapeutic avenue for
severe/refractory cases, as they are generally well-tolerated;
however, more studies are needed to consolidate efficacy.
Surgical interventions should be reserved for select patient
populations who have failed all other conservative and mini-
mally invasive options, to be weighed against potential risk.
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