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Abstract

Background and objectives: Greater occipital
nerve (GON) blockade is used to treat primary
and secondary headache disorders. The
primary objective of this study was to establish
the safety and frequency of adverse events
associated with GON blockade. Secondary
objectives included recording patient-reported
outcomes to provide real world data on the
utility and consistency of the intervention.
Material and methods: We performed a service
evaluation of 1577 injections performed in 861
patients over a ten-year period. Results and
conclusions: Immediate complications were

recorded in 32 cases, the most common of
which was near-syncope. Delayed effects were
reported in 145 cases, mostly commonly
persistent pain at the injection site. Serious side
effects were rare. Follow-up data was available
for 733/861 first injections. 36% of these patients
reported an excellent or good response, 25% a
fair or minimal response, 35% no response, and
4% were worse. The median duration of effect
was two months. We conclude that GON
blockade, even if repeated multiple fimes, is a
safe and potentially useful intervention.

Introduction

Greater occipital nerve blockade is widely used
as a treatment for primary and secondary

headache disorders. The use of this intervention
in the management of headache dates back
fo 1940,' but came into widespread use after

This is an open access journal distributed under the terms of the Creative Commons Attribution 4.0 License in which authors agree to make articles,
including data, graphics, and supplements, legally available for reuse, without permission or fees, for virtually any purpose. Any individual or institution
is free to copy, distribute, reproduce, or reuse these publications, as long as the author and original source are properly cited and credited.



https://doi.org/10.30756/ahmj.2026.17.02

ANNALS OF“"?
HEADACHEN
MEDICINE®

www.ahmjournal.com

Open Access Journal

reports that it was a useful freatment for
occipital neuralgia, 2 and subsequently for a
number of primary headache disorders,
including migraine,? 3 menstrual migraine,*
cluster headache,>8 chronic cluster
headache,’ " and hemicrania continua,’ as
well as cervicogenic headache, 2 13 coital
cephalalgia,'* and trigeminal neuropathy.!
Recent placebo-controlled trials — in migraine,
chronic migraine, and medication overuse
headache - are less consistent, though meta-
analysis suggests a probable overall benefit. 16-22

We performed a service evaluation of 1577
injections performed in 861 patients over a ten-
year period. The primary objective was to
establish the safety and frequency of adverse
eventsin a large cohort of patients, including a
significant number who underwent repeated
injections. Secondary objectives included
recording patient-reported outcomes to
provide real world data on the utility and
consistency of the intervention.

Methods

Patients were seen in a general neurology clinic
at a district general hospital in West London, a
specialized adult headache clinic embedded
within a regional neurosciences center, and in
private practice, between 2007-2017.
Information was collected as part of the
standard history-taking in a normal consultation.
A refrospective review of medical records was
undertaken by the authors. Information was
recorded on the age and sex of the patient, the
main headache diagnosis, the location and
quantity of materials injected, immediate
complications, and if available, subsequent
adverse events and patient-reported outcome
(frequency and severity of headaches). Data
collection for this study comprises a
retrospective chart review, and as such, did not
require specific consent, as confirmed by the
Joint Research Compliance Office at Imperial
College.

Headache diagnoses were made according to
the then current version of the International
Classification of Headache Disorders (ICHD-2
prior to 2013; ICHD-3 beta thereafter). Where
patients had more than headache diagnosis,
only the most clinically significant diagnosis was
recorded for this analysis. The diagnosis of
cervicogenic headache (ICHD-3 11.2.1) was
made in patients in whom their typical (and
most troublesome) headache was provoked
either by palpation of neck structures, or by
head movement, or both. Patients were
considered for freatment with greater occipital
nerve blockade if they had pain arising from the
nerve/s or related neck structures, had a
lateralized primary headache diagnosis
accompanied with ipsilateral occipital nerve
tenderness, or had a global headache
associated with bilateral occipital nerve
tenderness. Patients received
methylprednisolone 80 mg (+/- 40 mg) and 2 mL
2% lidocaine. A landmark approach was used,
locating the greater occipital nerve one-third of
the way between the occipital protuberance
and the mastoid process. Injections were given
af the most tender point/s on palpation over the
course of the nerve, using a 25 g or 27 g needle,
inserted at 45° in a rostral direction down to the
periosteum, before withdrawing slightly, and
pulling back on the needle to ensure that the
solution was not injected into a vascular
structure.

Patient outcomes were stratified as follows:
Excellent: decreased frequency and severity of
headaches for 23 months; Good: decreased
frequency and severity of headaches for 1-3
months, or decreased frequency or severity for
=3 months; Fair: decreased frequency and
severity of headaches for 1-4 weeks, or
decreased frequency or severity for 1-3 months;
Minimal: decreased frequency and severity for
<1 week, or decreased frequency or severity for
<1 month; None: no effect; Worse: worsening of
headaches for >1 week.
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Results

Records of 1577 injections performed in 861
patients (662 F, 199 M) were identified. The
mean age of patients was 46 (range 16-96). 546
patients had only a single injection. 169 patients
had two injections, 66 had three, and 34 had
four. 21 patients had 27 injections; three of those
patients had 20, 21, and 23 injections,
respectively.

The commonest primary diagnosis was chronic
migraine (299/861), reflecting the high number
of patients who were being seen in a tertiary
referral headache service. There were also large
numbers of patients with episodic migraine
without aura (235), and neck-related head pain
(cervicogenic headache 159, occipital
neuralgia/entrapment neuropathy 65). There
were 34 patients with chronic cluster headache,
15 with episodic cluster headache, 19 with
episodic migraine with aura, and small numbers
with other primary headache disorders such as
chronic paroxysmal hemicrania, hemicrania
continua, SUNA/SUNCT, and hypnic headache,
as well as secondary disorders such as
trigeminal and posterior auricular neuropathies.

Immediate complications were recorded in
32/1577 cases, most commonly syncope or
near-syncope. 12 patients reported immediate
symptoms in ipsilateral or contralateral
trigeminal territory or tongue, presumably
mediated through activation of the
trigeminocervical complex, or from stimulation
of hypoglossal fibres in the ansa cervicalis.
[Table 1] Delayed effects were reported in
145/1380 cases for which follow-up information
was available. The most common adverse
effect was persistent pain at the injection site.
Serious side effects were rare: four cases of
alopecia were recorded (two localized to the
injection point, and two more patchily through
the area supplied by the GON injected), two
patients with known active epilepsy had seizures
within 24 hours of the injection, one patient had

a significant localized allergic reaction, and
there was one case of central serous
retinopathy closely temporally related to the
injection. Given the proximity of vascular
structures to the occipital nerve, it is noteworthy
that there were very few vascular
complications. [Table 2] 20 injections were given
to women whilst pregnant, and 30 whilst breast-
feeding, with no significant adverse
consequences. 21 patients had 27 injections;
two of the cases of alopecia occurred in this
group but there was otherwise no evidence of
any cumulative risk of adverse events from
repeated injections.

Follow-up data was available for 733/861 first
injections. 261 patients (36%) reported an
excellent or good response, 184 (25%) a fair or
minimal response, 256 (35%) no response, and
32 (4%) were worse. For those who responded
(445 patients), the median duration of effect
was two months; 149 (34%) derived <4 weeks’
benefit; 236 (53%) derived between 5-12 weeks’
benefit; and 60 (13%) derived >3 months’
benefit. For episodic migraine without aura (235
patients), the outcomes were virtually identical
to the population as a whole (37% excellent or
good; 24% fair or minimal; 33% no effect; 6%
worse); for chronic migraine the outcomes were
less positive (26% excellent or good; 27% fair or
minimal; 41% no effect; 6% worse); and for neck-
related headaches, somewhat more positive
(51% excellent or good; 20% fair or minimal; 27%
no effect; 2% worse). Numbers were small in the
other headache phenotypes, but there were no
obvious significant divergences from the
outcome figures for the population as a whole.
Of those patients for whom ongoing follow-up
was available, 24/34 (71%) patients who did not
respond to a first injection failed to respond to a
second injection or got worse. Conversely,
70/119 (59%) of those who reported a good
response to the first injection, did as well or
better with a second injection, although 32 of
these patients (27%) did not respond to the
second injection.
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Discussion

GON blockade is now widely used in specialist
headache centers around the world. This study
confirms the findings of previously published
case series of GON blockade, in that it is seen to
be a safe and useful freatment for patients with
primary and secondary headache disorders.
Real world evidence has significant limitations,
as outcome data is highly prone to multiple
forms of bias. Nonetheless data of the type
presented in this paper is helpful in answering
some questions relevant to patient
management, specifically whether the safety
and adverse event data presented in previous
smaller series remain applicable in cases where
patients receive multiple injections over time (it
does); whether patients who respond to GON
blocks are likely to respond again to future
blocks (they are); and whether it is worth trying
the intervention again if it does not work first
time (it is probably not). It is also clear that the
simple office-based technique used in this study
is not associated with significant risks of damage
to adjacent vascular structures, thus reducing
the necessity of performing occipital nerve
blockade under ultrasound guidance, which
may have implications for accessibility and cost
of the intervention. Whether the more precise
blockade that can be achieved under
ultfrasound guidance improves outcomes overall
remains a matter of debate.?3

The question remains: what are we treating with
greater occipital nerve blockade? Since the
early 1990s many studies have shown that
targeting peripheral nervous system inputs into
the trigeminocervical complex can be a viable
option for tfreating infractable headache
disorders. The pathophysiological basis for the
responses to blockade of the GON in patients
with primary headache disorders is believed to
relate to the modulation of input into neuronal
processing in the trigeminocervical complex
(TCC),24 25> where second order neurons have
input from both trigeminal and cervical

afferents. The fibres of the GON originate
predominantly from the C2 dorsal root, and
stimulation of the nerve activates neurons in the
TCC; in some cases this can elicit ipsilateral
conjunctival injection, eye watering, and
ptosis.2¢ Stimulation of the C1 and C2 nerve
roots can elicit frontal pain, especially in
patients with migraine.?” Even transient
alterations to the input from the greater
occipital nerve may therefore precipitate a
central modulatory changes involving the TCC,
providing an explanation for the effect of GON
blockade in primary headache disorders. One
study suggests that GON blockade may reduce
interictal serum CGRP levels, which are
generally elevated in chronic migraine.?8 In
other cases it is clear that there is entrapment of
the nerve or nerves as they pass through the
suboccipital muscle layers. Peripheral nerve
entrapment of this nature can itself cause pain
in the distribution of the nerve; herein lies the
explanation for the efficacy of GON blockade
in neck-related secondary headache disorders.

It is noteworthy that the overall response rates to
initial GON blockade were very similar for all the
main primary headache phenotypes
represented in this study, with only a very slight
frend towards a less positive response in chronic
migraine. The rather better response seen in
neck-related headaches may indicate that in
some cases, the pathology lies at the site of the
injection itself, specifically relating to occipital
nerve entrapment. In cases where patients
derive consistent but transient benefit, referral
for occipital nerve decompression may be
indicated, whatever the main headache
diagnosis.2?- 30

Conclusion

In conclusion, the clinical implications of this
study are that GON blockade is a safe
intervention for patients with primary and
secondary headache disorders; serious adverse
events are very rare and, with the possible
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exception of alopecia, repeated injections are
not associated with higher risks of adverse
effects; more than 50% of patients will derive
some benefit from the intervention; and the
response to the first injection is a good guide to
likely response to further injections.
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Table 1. Immediate effects of greater occipital nerve block

Adverse effects

Number of patients

Pre-syncope 13
Syncope 2
Dizziness 8
Nausea 5
Unwell 3
Disorientation 1

Remote effects

Number of patients

lpsilateral V1 pain

Contralateral V1 pain

lpsilateral V2 numbness

Ipsilateral lip tingling

Ipsilateral lip twitching

Ipsilateral conjunctival injection & tearing

lpsilateral ptosis & eyelid oedema

Odd bitter taste & tingling tongue

Burning sensation on ipsilateral posterior 1/3 of tongue

4
1
1
1
1
1
1
1
1
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Table 2. Delayed reactions to greater occipital nerve blockade

Minor adverse effects

Number of patients

Pain at injection site (days-wks)

79

Triggered headache

18

Lump/swelling at injection site

11

Headache switches sides

8

Bleeding/haematoma

Neck pain/cramp

Numbness at injection site

ltching at injection site

Cold sensation in nerve distribution

Facial rash

Jaw pain

Generalised body pain

‘Wiped out’ for 48 hrs

Night sweats & insomnia

lpsilateral C5 radicular pain

7
7
5
4
1
1
1
1
1
1
1

Serious adverse effects

Number of patients

Localised alopecia

Patchy alopecia in GON distribution

Seizure within 24 hr (known epilepsy)

Central serous retinopathy (3 days later)

Localised allergic reaction

2
2
2
1
1
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