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Efficacy and safety of greater occipital nerve block with a small volume
of lidocaine and methylprednisolone in tertiary headache center
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ABSTRACT

Background: The greater occipital nerve block (GON-B) is used in clinical practice for treating different forms of headache. There is no stan-
dardized procedure to perform GON-B. This study evaluates the efficacy and feasibility of a low-volume GON-B protocol utilizing a pre-mixed
solution of lidocaine (10 mg) and methylprednisolone (40 mg) across various headache disorders.

Methods: This observational case series included patients receiving their first GON-B from November 2019 to February 2021. Participants
were diagnosed with migraine, cluster headache, cervicogenic headache, or paroxysmal hemicrania. The primary outcome was the degree of
response to the GON-B.

Results: Thirty-nine patients with migraine underwent a first GON-B. Regarding headache frequency, 26% achieved substantial response and 33%
partial response. For headache intensity, 26% reported substantial and 49% partial improvement. Migraine patients experienced a significant
reduction in median monthly headache days from 25 to 13 (p=0.001) and in headache intensity from a median of 8 to 6 on the Numerical Rating
Scale (NRS) scale (p<0.001). Of the 27 patients receiving a second GON-B, 33% had a substantial response, 48% a partial response, and 19% no
response. Results from subsequent sessions were consistent with these findings. Ten patients with cluster headache underwent GON-B, show-
ing a significant reduction in pain intensity from a median NRS score of 10 to 5 (p=0.008). Two patients with cervicogenic headache showed a
partial response to GON-B, with pain intensity decreasing from 8 to 6 and 8 to 7 over 30 monthly episodes. A patient with paroxysmal hemicrania
received seven GON-B injections, reducing daily attacks from 30 to 10 and pain intensity from 7 to 6 on the NRS scale.

Conclusions: These outcomes affirm GON-B potential in interrupting pain pathways, even at a low dose, in a wide range of headache disorders.
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Introduction

Headache disorders are among the most prevalent causes of
disability mostly in people of young age (1). Despite the
advancements in pharmaceutical interventions for headache
disorders, a subset of patients continues to experience chal-
lenges in finding relief through common drug treatments (2).
For patients who remain unyielding to common therapeutic
interventions, the search for alternative and innovative treat-
ments becomes paramount. One such approach that has
gained attention for its potential efficacy is the greater occipital
nerve block (GON-B) (3,4). The greater occipital nerve is a cru-
cial component of the trigeminocervical system, a neural net-
work implicated in headache pathophysiology (5). In the con-
text of headache prevention, GON-B interrupts the nociceptive
signals originating from this system (6). This interference with
pain signaling underscores the rationale behind utilizing GON-B
as a preventive measure for those who exhibit resistance or
refractoriness to other headache treatments. GON-B also has a
rapid learning curve for physician and a rapid technique of
administration that confers practical advantages in the transi-
tional treatment of headache exacerbations. Studies have
explored the use of GON-B across various headache types,
including migraine, cluster headaches, and tension-type
headaches. This widespread interest is due to GON-B’s ability to
modulate the trigeminocervical complex, a key player in the
pathophysiology of these disorders, providing a rationale for its
efficacy across different headache modalities.

To date, there is a great heterogeneity for techniques used
for GON-B, which is performed with different injection points,
different drugs, and different volumes and doses (3,7-10). A
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pre-mixed combination of lidocaine 10 mg and methylpred-
nisolone 40 mg, in a 1 mL volume, injected with a fine needle
can ensure a quick and comfortable GON-B which is easy to
implement in clinical practice. However, the effectiveness of
this drug mixture for the treatment of headache disorders has
not been established.

We present an observational case series of patients with
several headache disorders treated with low-volume GON-B.

Results

During the study period we included 52 patients (Table 1) for a
total of 110 injections. The population included 39 patients with
migraine (76%), 9 with cluster headache (18%), 2 with cervico-
genic headache (4%) and 1 with paroxysmal hemicrania (2%).

Migraine. The group of patients with migraine included 32
(82%) women and 7 men (18%), with a median age of 54 years
[Interquartile Range (IQR)14-88 years]; 28 (72%) had chronic
and 11 (28%) episodic migraine. Three patients (8%) reported
aura. The median age of migraine onset was 20 years (IQR 10-
78 years); the median of years lived with migraine was 24 years
(IQR 0-68 years).

Thirty-nine patients received a first GON-B. Referring to
headache frequency, ten patients (26%) had a substantial
response and 16 (33%) had a partial response. Referring to
headache intensity, ten patients (26%) had a substantial
response and 19 (49%) a partial response. Patients with
migraine showed a significant reduction in median monthly
headache days after the first GON-B, from 25 (IQR 12-30) to 13
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(IQR 8-30; p=0.001; Figure 1A). Headache intensity decreased
from a median of 8 points on NRS scale (IQR 5-10) to 6 points
(IQR 4-10; p<0.001; Figure 1B).

Referring to consistency of response, 27 patients received a
second GON-B, with 33% achieving a substantial response, 48%
experiencing a partial response, and 19% showing no response.
Among substantial responders, 44% discontinued treatment
due to sustained benefit, while one patient ceased treatment fol-
lowing a syncope event. Additionally, 31% of patients with par-
tial or no response interrupted treatment. Subsequent sessions
showed similar trends, with the distribution of substantial and
partial responders shown in Figure 2.

Cluster headache. Ten patients with cluster headache (9 with
episodic CH, 1 with chronic CH), including 9 males and 1 female,
with a median age of 33 years (IQR 15-59), underwent GON-B.
The median age of CH onset was 25 years (IQR 14-51). The
median frequency of daily attacks was 2 (IQR 1-4 attacks/day),

p= 0,001
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with median duration of each attack is 120 minutes (IQR 60-180
minutes) and median intensity of attack of 10 (IQR 9-10).

These patients all showed a partial response and a signifi-
cant reduction in pain intensity after first GON-block from a
median of 10 points on Numerical Rating Scale (NRS) scale (IQR
9-10) to 5 points (IQR 0-8; p=0.008).

Table 1. Characteristics of the study sample.

Migraine Cluster headache

Total 39 10
Age, median (IQR) 54 (14-88) 33 (15-59)
Sex (%) 32 women 10 women
Disease duration, median years (IQR) 24 (3-30) 7.5 (3-18)
IQR, interquartile range.
B
p <0.001
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Figure 1. Decrease in frequency of headache (A) and intensity of pain (B) after the first greater occipital nerve block in patients with

migraine.
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Figure 2. Number of patients with migraine and response on frequency of headache.
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Cervicogenic headache. In our study, two patients with cer-
vicogenic headache were treated. Each of them received four
bilateral GON-B injections. Initially experiencing 30 episodes
per month, they both reduced to 25 after the first GON-B, show-
ing a partial response. Pain intensity decreased from 8 to 6 on
the NRS scale for one patient and from 8 to 7 for the other.

Paroxysmal hemicrania. The patient with paroxysmal hemi-
crania received seven bilateral GON-B injections, reducing
attacks from 30 per day to 10 after the first GON-B showing a
substantial response, with pain intensity decreasing from a
mean of 7 to 6 on the NRS scale.

Adverse events. Adverse events were reported by 4 (7.8%)
patients in the overall population. Specifically, alopecia at the
site of injection was reported by one patient, swelling at the
site of injection by one patient, and syncope during the proce-
dure by two patients.

Discussion

Our study presents data on a group of patients treated with
suboccipital, mostly bilateral, injections of a mixture of lido-
caine (10 mg) and methylprednisolone (40 mg) for different
headache disorders. We noted a marked decrease in both the
frequency and intensity of pain since the first treatment, with
sustained improvements over time.

Our results are consistent with prior evidence, including
systematic reviews of randomized trials (11-13) and a large
retrospective cohort study (4) highlighting GON-B’s effective-
ness in acute migraine management and its role in reducing
headache frequency in chronic migraine. The efficacy of GON-
B for the prophylactic treatment of cluster headache has previ-
ously been suggested by open label studies (14-16) and ran-
domised placebo-controlled trials (17,18). In our study, we
observed that GON-B is effective in stopping cluster symp-
toms. According to this evidence, the use of GON-B could be
an effective alternative to oral steroids for the transitional
treatment of cluster headache (19), with a rapid administration
and onset of action and no need for titration.

About patients suffering from paroxysmal hemicrania and
cervicogenic headache, an improvement in pain intensity was
observed but, due to the small size of the sample studied, we
could not perform a statistical analysis. The limited available
evidence suggests that GON-B effectively improves pain in
patients with cervicogenic headache, both as acute and as pre-
ventative treatment (9). The little evidence in the literature on
paroxysmal hemicrania reported conflicting results. An Italian
case report described a case of episodic paroxysmal hemicra-
nia successfully treated with repeated unilateral suboccipital
steroid injections (20).

The efficacy of steroid (triamcinolone 20 mg, or methyl-
prednisolone 80 mg) to local anesthetic agents in GON-B
remains a topic of debate. While some evidence suggests that
the addition of triamcinolone does not improve outcomes (21),
contrasting data from a double-blind placebo-controlled study
highlight a significant role for steroids, particularly in patients
with cluster headache (17). Steroids decrease inflammation by
inhibiting the release and synthesis of proinflammatory sub-
stances, directly stabilize membranes, reversibly inhibit noci-
ceptive C-fibers, and modulate nociceptive input in substantia
gelatinosa. Furthermore, the choice between using anesthet-
ics alone versus combining them with steroids (or steroids
alone in some cases) introduces another layer of complexity.
While local anesthetics provide immediate pain relief by block-
ing nerve conduction, steroids offer a more prolonged anti-
inflammatory effect that could potentially extend the duration
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of pain relief. The optimal strategy may vary depending on the
chronicity and severity of the headache disorder being treated,
highlighting the need for tailored treatment plans based
on individual patient characteristics and responses.
Randomized evidence suggests that steroids are the main
effective component of GON-B for cluster headache, while
local anesthetics are the only effective component in patients
with migraine (22).

The choice between unilateral versus bilateral GON-B sig-
nificantly influences treatment outcomes and patients’ com-
fort. This decision is often dictated by the characteristics of
the headache, such as its distribution and nature. Unilateral
blocks may be adequate for patients experiencing strictly uni-
lateral headache syndromes, whereas bilateral blocks might
be necessary for achieving comprehensive relief in cases
involving alternating sides or bilateral pain. However, there is
no evidence base to support this statement.

Additionally, the dosages of the medications used in GON-
B might play an important role in the effectiveness of the treat-
ment. While lower doses might minimize side effects, they
may not offer the same level of efficacy as higher doses.
Conversely, higher doses, while potentially more effective,
come with an increased risk of side effects, such as steroid-
induced atrophy or systemic effects. Optimizing the dosage
for both anesthetics and corticosteroids, possibly through
dose-finding studies, could enhance the effectiveness of GON-
B while minimizing adverse outcomes.

The observed alopecia in our study, reported in a patient
treated with a mixture of lidocaine (10 mg) and methylpred-
nisolone (40 mg), is rare. Previous studies have mainly associ-
ated this side effect with triamcinolone and, less frequently,
with betamethasone (23)

Steroid-induced alopecia is usually due to the effects of
these drugs on hair follicles. While methylprednisolone is less
commonly linked to alopecia compared to triamcinolone, it
can still cause similar adverse effects due to its pharmacolog-
ical properties.

Although lidocaine is primarily used for its anesthetic prop-
erties, it might enhance the local effects of methylpred-
nisolone. However, there is no conclusive data indicating a
negative interaction between lidocaine and methylpred-
nisolone that could explain the alopecia.

The rare occurrence of alopecia in our study suggests it
might be an idiosyncratic response, potentially related to indi-
vidual patient factors such as genetic predisposition or sensi-
tivity to corticosteroids. Further research is needed to under-
stand this adverse effect better and develop management
guidelines.

Our study performed a thorough analysis of the effective-
ness of a technique for GON-B using a mixture of low-dose
and low-volume drugs. The low doses might have contributed
to the relatively low effectiveness in the presence of a low
proportion of adverse events. Our study faces limitations pri-
marily stemming from a small patient cohort and their hetero-
geneous data, observational and retrospective nature. The
retrospective design, without pre-specified outcomes and
sample size, limits its quality compared with prospective
studies.

Conclusions

According to our study, low-volume GON-B with 10 mg lido-
caine and 40 mg methylprednisolone is a safe and effective
treatment for different types of headache disorders. A low-
volume procedure with pre-mixed drugs can minimize
patients’ discomfort and improve feasibility even in emer-
gency settings.

Non commercial use only (CC BY-NC 4.0)



C. Rosignoli et al. | Confinia Cephalalgica 2024; 34:15770

Materials and Methods

Study design. This real-life single-center study was a retro-
spective and prospective observational audit conducted from
November 2019 to February 2021. No changes were made to
normal clinical practice. The study was approved by the
Internal Review Board of the University of L’Aquila with proto-
col number 40/2020. Each patient signed a written informed
consent.

Inclusion and exclusion criteria. The study included all patients

referred to our center and treated with GON-B from November

2019 to February 2021, with the following International

Classification diagnoses and treatment methods:

+ Episodic migraine (EM) with high frequency (8-14
days/month of headache) or chronic migraine (CM), with
occipital origin or with occipital tenderness, for preventive
treatment in patients who had failed two or more oral treat-
ments due to tolerability or ineffectiveness;

+ Episodic cluster headache, for transitional treatment during
the cluster, or chronic cluster headache, for preventive treat-
ment;

+  Cervicogenic headache and paroxysmal hemicrania for pre-
ventive treatment.

Patients will be excluded from the study if they are experi-
encing secondary headaches, as these may interfere with the
study’s focus. Additionally, individuals currently participating in
another interventional research study will not be eligible, to pre-
vent potential conflicts and ensure the integrity of the study
results. Those with coexisting medical conditions that might
compromise their safety or the study’s objectives will also be
excluded to maintain the welfare of the participants and the
validity of the findings. Patients already in treatment with anoth-
er preventive medication will also be excluded to avoid con-
founding effects on the study outcomes. Finally, pregnant
women or patients known to have allergies to local anesthetics
will not be included in the study.

Study procedures. We included patients who underwent their
first-ever GON-B from November 2019 up to February 2021. In
line with our standard clinical practice, patients kept a headache
diary, recording the frequency and severity of their attacks.
Information on outcome was obtained during follow-up visits
and/or by telephone interviews.

Data collection. The following data were collected. Personal
data: age, sex, age at headache onset; history of headache relat-
ed to the last month: frequency (daily for cluster headache,
monthly for all other headache disorders) and intensity of acute
attacks (on a 1-10 NRS). These data were collected through a
paper headache diary and by monthly phone calls.

Treatment. Patients were treated with local injections of
methylprednisolone 40 mg + lidocaine 10 mg for each nerve,
unilateral in cluster headache and bilateral in migraine. As an
injection site we used the point between the medial third and the
middle third of a line connecting the external occipital protuber-
ance with the mastoid process (Figure 3).

Injections were made by proceeding in a radial pattern
around the point of the GON. The injection site was then mas-
saged to spread the mixture. GON-B was repeated monthly if
patients reported a =30% improvement in monthly headache
days from baseline and willing to repeat the procedure.

Outcomes. The primary outcome was the degree of response to

the first GON-B, which was categorized as substantial - if the
patient experienced a reduction in attack frequency and/or
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Figure 3. Injection technique for greater occipital nerve block.
Injection sites are positioned at one third the length of a line
traced between the external occipital protuberance and the
mastoid process.

severity of >50% from baseline - or partial - if the reduction in
attack frequency and/or severity was <50% from baseline. No
response was considered if patients reported attacks worsening
after the injection. This definition was also applied to patients
with cluster headache, cervicogenic headache and paroxysmal
hemicrania. Secondary outcomes included the decrease in
headache frequency and severity. The additional outcome was
the consistency of effect, defined as the persistence of effect
after repeated GON-B. Outcomes were assessed during the first
week after treatment in the case of cluster headache and to the
first month after the treatment in the case of all other headache
disorders.

Statistical analysis. All analyses were performed using R
Statistical Software (v4.1.2; R Core Team 2021). Descriptive
data was presented as number and percentage for discrete
data, as means and standard deviations or median and
interquartile range for continuous data. Statistical tests includ-
ed chi-squared for discrete data and Wilcoxon test for continu-
ous data. We did not perform a sample size calculation as we
based upon a clinical convenience sample.
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