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Peripheral nerve blocks
Popular acute and prophylactic headache treatments

paucity of evidence, no standard procedure
Diagnostic tool
Variety of headache disorders

primary headache (e.g. migraine, cluster headache)
secondary headaches (e.g. cervicogenic headache, MOH)
cranial neuralgias (e.g. occipital neuralgia)

(Amide) anesthetic(s) +/- corticosteroid(s)*
> Occipital nerve block 

*Injections of steroid(s) alone cannot be called nerve ‘blocks’ since they cause no anesthesia



Various nerves, including…

Cephalalgia 2019;39(12):1488-1499 



Acute relief primary headache disorders
¯ Afferent tone (see TCC)

¯ activity at first synapse of nociceptive pathway
Long-term relief primary headache disorders

? ‘winding-down’ of central sensitization
? central descending pain modulation

Cervicogenic headache: C2-3 facet joint block,…

Peripheral neuropathic pain
Pain 2006; 122:126-129 

MOA local anesthetics



MOA in primary headache disorders unknown
? Demyelination of nerve fibres, however “Locally applied corticosteroids 
in limited amounts have no long-term effects on the electrical and 
structural properties of peripheral nerves, but “The corticosteroid was 
found to suppress the transmission in C-fibres but not in A-beta fibres”
? Systemic effect (see further)

An inflammatory cause of pain is rarely evident (CeH)

Peripheral neuropathic pain: “Suppression of ectopic neural discharges from 
the injured nerve fibers” 

MOA local steroids

Surg Neurol 1983;19(4):393-4
Acta Anaesthesiol Scand 1990;34(5):335-8
Acta Anaesthesiol Scand 1995;39(3):364-9

Reg Anesth 1997;22(1):59-65



South Med J 1947;40(8):653-6

“Tenderness of the occipital nerves was observed in over 300 patients who had 
widely varying clinical forms of headache”

“An anatomical basis of this finding may be the relationship of the spinal
nucleus of … the trigeminal nerve to the central termination of the greater and
lesser occipital nerves in the substantia gelatinosa of the upper cervical cord”



Central pathways NV



Headache 2022;62(9):1077-1092

Occipital nerves



Nociceptive convergence
TCC



Brain 2002;125(Pt 7):1496-509
Brain 2003;126(Pt 8):1801-13

Stimulation of dura mater elicited early
latency response within the A-fibre range

Increasing the stimulation parameters 
recruits further A-fibre as well as C-fibre
latency responses

Stimulation of the GON shows A-fibre
and C-fibre latency responses

Trigeminocervical complex



Human experimental
evidence

Cephalalgia 2001;21,: 107-109



Lancet Neurol 2009; 8: 959–68
J Nerv Ment Dis 1944; 99: 544–51

Human experimental
evidence



Ann Neurol 2013;74(1):145-8

“Stimulation at the C1 level evoked 
periorbital and frontal pain in 6 of 6 
patients with migraine but evoked 
occipital or cervical pain in those 
without migraine.”



“The mechanisms by which steroid injections in the GON area may produce 
their effect are not known.” 
“The possibility that the steroid might act systemically and that the suboccipital 
injection site does not provide any advantage has not been ruled out.”
“We are planning a double blind trial comparing suboccipital and intramuscular 
injections of the same mixture of long- and rapid-acting steroids used in the 
present study to verify this hypothesis.”





Headache 2019;59(1):56-62



Clin Neurol Neurosurg 1992;94(4):297-301
Anthony M. Arrest of attacks of cluster headache by local steroid injections of the occipital nerve. 

In: Clifford Rose F, editor. Migraine: clinical and research advances. Basel: Karger, 1985:168–73



Conclusion
“Nerve blocks are generally well tolerated and may provide rapid pain relief that can last 
up to days or weeks”
“The upper cervical nerve roots are anatomically and functionally connected to 
trigeminal pathways with convergence in the trigeminocervical complex”
“Peripheral nerve blocks, especially occipital nerve blocks, are a viable treatment option 
for migraine and cluster headache”
“Technique varies but nerve blocks usually involve administration of local anesthetic with 
or without corticosteroid”
“Local anesthetics inhibit conduction in the sensory nerve fibers within mixed nerves, but 
headache relief often far outlasts the duration of action of local anesthesia”
“The precise mechanism underlying prolonged headache relief following nerve blocks is 
unknown, but may involve central pain modulation”

Headache 2022;62:1077–1092




