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Occipital Neuralgia &
Cervicogenic Headache

Occipital neuralgia and cervicogenic headache have similar anatomy and treatment.

By Andrew C. Young, MD

Occipital neuralgia and cervicogenic headache
are causes of posterior-predominant headache
treated in the outpatient setting. The clinical
presentations of these 2 conditions have similar
features because of converging anatomic pain

p - Case 1. Occipital Neuralgia

Case Presentation

BK is 42 and presented with a 3-month history of posterior
headache episodes she described as predominantly sharp, shoot-
ing pain with associated pins-and-needle sensation over her pos-
terior neck and head. She also noticed radiating aching pain that
traveled to her forehead. Associated symptoms included mild
light sensitivity, although when asked, she said she had no pho-
nophobia, nausea, or vomiting. These episodes lasted from a few
seconds to minutes and occurred suddenly without warning,
She had no recent trauma, neck injury, or neck manipulation.

Diagnostic Evaluation

On examination, BK reported discomfort with palpation over
the posterior scalp region innervated by the greater and lesser
occipital nerves. Although her clinical presentation was most
concerning for occipital neuralgia, the differential diagnosis
included migraine, cervicogenic headache, Arnold-Chiari mal-
formation, posterior fossa or cervical mass, and vascular lesions.
Brain and cervical spine MRIs were ordered and showed no evi-
dence of intracranial or cervical spinal cord lesions.

Management

Occipital nerve block was recommended for diagnostic and
therapeutic purposes. BK responded well to bilateral greater and
lesser occipital nerve blocks with more than 90% pain relief.

Follow-Up Care

BK maintained 90% pain relief for 8 weeks, at which time her
headache episodes returned. A repeat occipital nerve block was
performed and the same therapeutic response was achieved.

pathways involving the nociceptive afferents of C1, C2, and
C3 spinal nerves and the trigeminocervical complex. Shared
clinical features include occipital headache, neck pain, and
fronto-orbital pain. Local anesthetic blocks have a dual role in
providing diagnostic support and therapeutic relief.

Clinical Features
Occipital Neuralgia

Occipital neuralgia, as defined by the International
Classification of Headache Disorders 3rd edition (ICHD-3)," is
described as unilateral or bilateral paroxysmal pain in the dis-
tribution of the greater, lesser, and third occipital nerves. The
pain is frequently characterized as severe, stabbing, and sharp
and typically lasts a few seconds to minutes. Sensory changes
over the posterior scalp can include allodynia, hyperesthesia,
or hypoesthesia. Individuals with occipital neuralgia may also
experience pain in the fronto-orbital area, reflecting trigemino-
cervical interneuron connections and referred pain pathways.

On physical examination, a positive Tinel sign may be
present with tenderness to percussion or palpation along
the course of the occipital nerves. The etiology of occipital
neuralgia can be varied, including whiplash injury, vascular
compression, schwannoma, and myofascial entrapment?*

Cervicogenic Headache

The ICHD-3 defines cervicogenic headache as headache
caused by a cervical spine disorder that usually, but not
invariably, is accompanied by neck pain."® This includes
headache arising from the neck that radiates posteriorly to
anteriorly reaching the supraorbital and frontal temporal
areas. The pain is nonpulsating, dull, tightening, or pressing’
and typically unilateral but can also present bilaterally.

On physical exam, patients may have a limited range of
motion of the neck. Provocative maneuvers such as palpa-
tion over the upper cervical or occipital regions and neck
movements, including flexion, extension, and lateral rotation
may worsen symptoms.® The primary pain generators in this
diagnosis can involve cervical facet joints, cervical disc dis-
ease, cervical fractures, infection, rheumatoid arthritis, and
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P Case 2. Cervicogenic Headache

Case Presentation

JY is age 50 and presented with new-onset posterior neck
pain and headache after a fall with headstrike 5 months ago.
She described persistent intense, aching, right-posterior neck
pain that traveled superiorly and subsequently developed into
a headache. JY’s headache was predominantly on the right-pos-
terior skull, radiating anteriorly into her forehead without pho-
tophobia, phonophobia, nausea or emesis. JY also noted muscle
tension and pain over her neck and shoulder. She reported no
new weakness, numbness, or paresthesias in her arms.

Diagnosic Evaluation

JY's neck pain and headache were exacerbated with neck rota-
tion and extension. The Spurling maneuver was negative and did
not produce radicular symptoms in the right upper extremity.
Cervicogenic headache was most likely and the differential diag-
nosis for posterior headache and neck pain also includes migraine,
tension-type headache, occipital neuralgia, Arnold-Chiari malfor-
mation, posterior fossa or cervical mass, and vascular lesions. JY's
brain and cervical spine MRIs that showed a cervical disc bulge at
C2 to C3 and cervical facet hypertrophy C2 to C3 and C3 to C4.

Management

JY reported only mild benefit with ibuprofen and acet-
aminophen analgesics and from physical therapy over the past
several months. She was prescribed oral duloxetine 30 mg/day
and tizanidine 4 mg up to twice daily as needed.

Follow-Up Care

JY returned 1 month later with persistent pain that con-
tinued interfering with sleep and function. A cervical medial
branch block with third occipital nerve block and potential fol-
low-up radiofrequency ablation was recommended. JY report-
ed >90% pain relief with the initial cervical medial branch block
and third occipital nerve block. She received radiofrequency
ablation 2 weeks later that provided durable pain relief for
more than 9 months of follow-up.

cervical spondylosis. Headaches should have a temporal rela-
tionship to the cervical spine disorder and improve in paral-
lel with treatment of the underlying etiology. The ICHD-3
suggests independent classification for headaches arising
from whiplash injury, cervical radiculopathy, and cervical
myofascial pain, but these etiologies also involve the same
nociceptive pathways of the trigeminocervical complex.

Overlapping Diagnostic Criteria
In both occipital neuralgia and cervicogenic headache,

ICHD-3 diagnostic criteria include resolution of headache after

appropriate diagnostic anesthetic block. Occipital neuralgia
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blockade can be performed in the clinic with a greater and
lesser occipital nerve block? Ultrasound-guided blockade can
also be performed to target proximal sites of the greater and
lesser occipital nerve at C1 and C2.'° Cervicogenic headache
is thought to be largely mediated by sensory nerve branches
innervating C1-2, C2-3, and C3-4 cervical facets. Referral to

a pain interventionalist can be considered for a fluoroscopy-
guided block of the atlanto-axial joint, third occipital nerve
(Figure 1), and upper cervical medial branch nerves."3

Anatomic Considerations

Occipital neuralgia is mediated by the greater, lesser, and
third occipital nerves. The greater occipital nerve arises from
the medial branch of the C2 dorsal ramus and provides sensa-
tion to the medial occiput. The lesser occipital nerve arises
from ventral rami of C2 and C3 spinal nerves and provides
innervation to the lateral occiput. The third occipital nerve is
a superficial medial branch of the C3 dorsal ramus; it inner-
vates the C2-3 facet joint and the parasagittal region below
the superior nuchal line covering the upper neck and lower
scalp.’ These occipital nerves are branches of the upper cervi-
cal spinal nerves that synapse onto second order neurons in
the trigeminocervical complex in the upper cervical spinal
cord. The trigeminocervical complex also shares sensory affer-
ent contributions from ophthalmic division of the trigeminal
nerve (V1) and dural afferents (Figure 2).5'>" The convergence
of these sensory pathways allows for the expression of referred
pain. A person with occipital neuralgia may have posterior
headache generated from greater occipital nerve compres-
sion but also experience frontal-orbital headache from the V1
distribution as referred pain. Likewise, cervicogenic headache is
mechanistically a referred pain disorder where upper cervical
spinal pathology produces localized neck pain with concomi-

Figure 1. Third occipital nerve block (lateral view).
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Figure 2. In the cervical trigeminal pathway, the descending
fibers interact with spinal nerves in the spinal tract and the
ascending trigeminothalamic tract carries information back to
the thalamus, midbrain, and cortex.

tant referred pain to the posterior scalp and supra-orbital and
frontal headache regions (Figure 3). Of note, other pathologies
sharing the same anatomic space can mimic occipital neuralgia
and cervicogenic headache. The differential diagnosis includes
vertebral artery aneurysms, dural arteriovenous fistula, cervi-
cal cord angiomas, myelitis, and multiple sclerosis. Brain and
cervical spine imaging can be helpful to evaluate for structural,
infectious, infiltrative, and demyelinating lesions.™

Treatment Modalities

Evidence for nonpharmacologic management strategies for
occipital neuralgia and cervicogenic headache is limited, but
both may benefit from physical therapy and transcutaneous
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electrical stimulation (TENS).2%?" Initial pharmacologic thera-
pies typically involve nonsteroidal anti-inflammatory drugs
(NSAIDs), tricyclic antidepressants, muscle relaxants, and neuro-
pathic agents, but these have not been systemically evaluated.

For individuals with occipital neuralgia or cervicogenic
headache that does not respond to conservative manage-
ment, interventional treatments may be considered. Occipital
nerve blocks have been shown to offer transient relief that
may last a few weeks extending to several months in 15% to
36% of patients.?*?* OnabotulinumtoxinA injections have also
been investigated, although found ineffective for cervicogenic
headache in a Cochrane review.?* Pulsed radiofrequency
therapy and radiofrequency ablation may provide longer more
durable relief by inducing targeted nerve dysfunction or creat-
ing a focal lesion.”® A few studies demonstrated intermediate
benefit with pulsed radiofrequency for occipital neuralgia. 2%
Radiofrequency ablation of the third occipital nerve may also
be helpful in treating cervicogenic headache?®? in cases where
the C2-C3 zygapophysial joint is implicated as a pain genera-
tor. Side effects of mild ataxia, numbness, and temporary
dysesthesia have been reported with radiofrequency ablation.
Neuromodulation with subcutaneous occipital nerve stimula-
tor has been shown effective for refractory occipital neural-
gia® Invasive surgical approaches, including neurolysis and
dorsal root entry zone lesioning, can be considered for those
with refractory occipital neuralgia or cervicogenic headache,
although the duration of effects is variable.’

Conclusion

Occipital neuralgia and cervicogenic headache are second-
ary headache disorders that share similar clinical features of
posterior headache, neck pain, and referred fronto-orbital
pain. The underlying etiologies of these distinct headache dis-
orders share a common nociceptive afferent pathway involv-
ing the trigeminocervical complex. A comprehensive clinical
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Figure 3. Occipital headache distribution is posterior within the innervation of the greater and lesser occipital nerves and with referred
fronto-orbital pain. Cervicogenic headache distribution involves the neck, shoulders, and posterior head with referred pain that can
encompass the temporal, frontal, and orbital regions.
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history, appropriate provocative maneuvers, and diagnostic
local anesthetic blocks can help differentiate these diagnoses.
Treatment should be targeted to the underlying pathophysi-
ology and may require nonpharmacologic therapies, medical
management, and interventional and surgical measures. |

1. Headache Classifcation Committee of the International Headache Society (IHS). The International Classification of Headache
Disorders, 3rd ed. Cephalalgia. 2018;38(1):1-211.

2. Magndsson T, Ragnarsson T, Bjornsson A on. Occipital nerve release in patients with whiplash trauma and occipital
neuralgia. Headache. 1996;36(1):32-36.

3. White JB, Atkinson PP, Cloft HJ, Atkinson JLD. Vascular compression as a potential cause of occipital neuralgia: a case report.
(ephalalgia. 2008;28(1):78-82.

4. Lee SYC, Lim MY, Loke SC, Chau CYP, Chong KB. Greater occipital nerve schwannoma —a rare cause of occipital neuralgia.
Otolaryngol Case Rep. 2020;14:100143. doi:10.1016/jx0cr.2019.100143

5.50n BC, Kim DR, Lee SW. Intractable occipital neuralgia caused by an entrapment in the semispinalis capitis. J Korean
Neurosurg Soc. 2013;54(3):268-271.

6.Bogduk N, Govind J. Cervicogenic headache: an assessment of the evidence on clinical diagnosis, invasive tests, and treat-
ment. Lancet Neurol. 2009;8(10):959-968.

7. Shimohata K, Hasegawa K, Onodera 0, Nishizawa M, Shimohata T. The clinical features, risk factors, and surgical treatment
of cervicogenic headache in patients with cervical spine disorders requiring surgery. Headache. 2017,57(7):1109-1117.

8. van Suijlekom H, Van Zundert J, Narouze S, Van Kleef M, Mekhail N. Cervicogenic headache. Pain Pract. 2010;10(2):124-130.

9. Blumenfeld A, Ashkenazi A, Napchan U, et al. Expert consensus recommendations for the performance of peripheral nerve
blocks for headaches - a narrative review. Headache. 2013;53(3):437-446.

10. Pingree MJ, Sole JS, O'Brien TG, Eldrige JS, Moeschler SM. Clinical efficacy of an ultrasound-quided greater occipital nerve
block at the level of C2. Reg Anesth Pain Med. 2017;42(1):99-104.

11. Lord SM, Barmsley L, Wallis BJ, Bogduk N. Third occipital nerve headache: a prevalence study. J Neurol Neurosurg
Psychiatry. 1994;57(10):1187-1190.

12. Narouze SN, Casanova J, Mekhail N. The longitudinal effectiveness of lateral atlantoaxial intra-articular steroid injection in
the treatment of cervicogenic headache. Pain Med. 2007;8(2):184-188.

13. Zhou L, Hud-Shakoor Z, Hennessey C, Ashkenazi A. Upper cervical facet joint and spinal rami blocks for the treatment of
cervicogenic headache. Headache. 2010;50(4):657-663.

14.Kemp W 3rd, Tubbs RS, Cohen Gadol AA.The innervation of the scalp: a comprehensive review including anatomy, pathol-
ogy, and neurosurgical correlates. Surg Neurol Int. 2011;2(1):178.

15. Goadsby PJ, Bartsch T. On the functional neuroanatomy of neck pain. Cephalalgia. 2008;28(Suppl 1):1-7.

16. Bartsch T, Goadsby PJ. Stimulation of the greater occipital nerve induces increased central excitability of dural afferent
input. Brain. 2002;125(Pt 7):1496-1509.

17.Busch V, Jakob W, Juergens T, Schulte-Mattler W, Kaube H, May A. Functional connectivity between trigeminal and
occipital nerves revealed by occipital nerve blockade and nociceptive blink reflexes. Cephalalgia. 2006;26(1):50-55.

18.Busch V, Jakob W, Juergens T, Schulte-Mattler W, Kaube H, May A. Occipital nerve blockade in chronic cluster headache
patients and functional connectivity between trigeminal and occipital nerves. Cephalalgia. 2007;27(11):1206-1214.

19. Dougherty C. Occipital neuralgia. Curr Pain Headache Rep. 2014;18(5):1-5.

20.C6té P, YuH, Shearer HM, et al. Non-pharmacological management of persistent headaches associated with neck pain: a clinical
practice quideline from the Ontario protocol for traffic injury management (OPTIMa) collaboration. Fur/ Pain. 2019;23(6):1051-1070.

21. Farina S, Granella F, Malferrari G, Manzoni GC. Headache and Cervical spine disorders: classification and treatment with
transcutaneous electrical nerve stimulation. Headache. 1986;26(8):431-433.

22. Choil, Jeon SR. Neuralgias of the head: Occipital neuralgia. / Korean Med Sci. 2016;31(4):479-488.

23.Naja ZM, El-Rajab M, Al-Tannir MA, Ziade FM, Tawfik OM. Occipital nerve blockade for cervicogenic headache: a double-
blind randomized controlled clinical trial. Pain Pract. 2006;6(2):89-95.

24. Langevin P, Peloso PM, Lowcock J, et al. Botulinum toxin for subacute/chronic neck pain. Cochrane Database Syst Rev.
2011;(7):CD008626. doi: 10.1002/14651858.C00086.26.pub2

25. Bogduk N. Pulsed radiofrequency. Pain Med. 2006;7(5):396-407.

26. Huang JHY, Galvagno SM, Hameed M, et al. Occipital nerve pulsed radiofrequency treatment: a multi-center study evaluat-
ing predictors of outcome. Pain Med. 2012;13(4):489-497.

27. Gabrhelik T, Michélek P, Adamus M. Pulsed radiofrequency therapy versus greater occipital nerve block in the management
of refractory cervicogenic headache - a pilot study. Prague Med Rep. 2011;112(4):279-287.

28.Govind J, King W, Bailey B, Bogduk N. Radiofrequency neurotomy for the treatment of third occipital headache. J Neurol
Neurosurg Psychiatry. 2003;74(1):88-93.

29. Hamer JF, Purath TA. Response of cervicogenic headaches and occipital neuralgia to radiofrequency ablation of the (2
dorsal root ganglion and/or third occipital nerve. Headache. 2014;54(3):500-510.

30. Sweet JA, Mitchell LS, Narouze S, et al. Occipital nerve stimulation for the treatment of patients with medically refractory occipital
neuralgia: Congress of Neurological Surgeons systematic review and evidence-based quideline. Neurosurgery. 2015;77(3):332-341.

31. Bovim G, Fredriksen TA, Stolt-Nielsen A, Sjaastad 0. Neurolysis of the greater occipital nerve in cervicogenic headache. A
follow up study. Headache. 1992;32(4):175-179.

Andrew C. Young, MD

Assistant Professor, Department of Neurology
Boston University School of Medicine

Boston Medical Center

Boston, MA

Disclosures
ACY reports no disclosures

46 PRACTICAL NEUROLOGY MAY 2021



