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Abstract

Background & aims Chronic migraine poses a global health burden, particularly affecting young women, and has
substantial societal implications. This study aimed to assess the efficacy of Greater Occipital Nerve Block (GONB) in
individuals with chronic migraine, focusing on the impact of local anesthetics compared with placebo.

Methods A meta-analysis and systematic review were conducted following the PRISMA principles and Cochrane
Collaboration methods. Eligible studies included case-control, cohort, and randomized control trials in adults with
chronic migraine, adhering to the International Classification of Headache Disorders, third edition (ICHD3). Primary
efficacy outcomes included headache frequency, duration, and intensity along with safety assessments.

Results Literature searches across multiple databases yielded eight studies for qualitative analysis, with five included
in the final quantitative analysis. A remarkable reduction in headache intensity and frequency during the first and
second months of treatment with GONB using local anesthetics compared to placebo has been reported. The
incidence of adverse events did not differ significantly between the intervention and placebo groups.

Conclusion The analysis emphasized the safety and efficacy of GONB, albeit with a cautious interpretation due to the
limited number of studies and relatively small sample size. This study advocates for further research exploring various
drugs, frequencies, and treatment plans to enhance the robustness and applicability of GONB for chronic migraine
management.
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Introduction

Among headache disorders, migraine is particularly
ranked second worldwide in terms of disability and is the
leading cause of disability among young women, accord-
ing to the Global Burden of Disease 2019 data [1]. Recent
findings indicate that the global prevalence of migraine
is approximately 15%, which translates to 4.9% of all ill
health measured in years lived with disability (YLDs) [2].
Women are more likely to experience migraine than men,
particularly those aged 15-49 years [3]. Migraine has a
substantial societal and financial impact owing to both
direct and indirect costs resulting from decreased pro-
ductivity and missed work [4].

Migraine is a complex neurovascular disorder that
affects sensory processing and is characterized by a
range of symptoms, with headache being the most com-
mon symptom [5]. Chronic migraine (CM) is defined
as the frequent occurrence of headache episodes, with
at least 15 or more episodes (which, on at least 8 days/
month, have the features of migraine headache) occur-
ring per month for more than three months [6]. Several
medications are available for the preventive treatment
of migraine, including anticonvulsants, antidepressants,
beta-blockers, calcium channel blockers, botulinum toxin
A, and more recently, drugs that block the calcitonin
gene-related peptide (CGRP) pathway (i.e., monoclonal
antibodies and antagonists) [7]. Despite the potential of
anti-CGRP monoclonal antibodies (mAbs) in managing
chronic migraine, a remarkable proportion of patients
do not respond to this treatment [8]. Approximately 25%
of patients are unresponsive to anti-CGRP monoclonal
antibodies [9].

An important component of the brainstem, the Tri-
geminocervical Complex (TCC) acts as a central pro-
cessing unit for pain and sensory data from the head and
neck. This is the point of convergence of the upper cervi-
cal spinal nerves and the trigeminal nerve, which supplies
feeling to the face, head, and some regions of the neck
[10, 11].

One of the TCC’s primary functions is the confluence
of the occipital and trigeminal nerves there. The trigemi-
nal nerve transmits sensory data from the face, scalp, and
meninges through its three main branches (ophthalmic,
maxillary, and mandibular). In the meanwhile, feelings
from the back of the head are transmitted by the occipi-
tal nerves, which originate from the upper cervical spi-
nal roots [10, 11]. Wide-ranging integration of sensory
inputs from the head and neck is made possible by the
network formed when these neurons converge at the
TCC. The brainstem area known as the trigeminocervical
complex is crucial to migraine pain processing since it is
responsible for processing pain signals originating from
the head and neck. [10, 11]. The face, head, and neck
region’s sensory data—especially pain—are integrated
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by the TCC. Because of this integration, the TCC is an
important piece of the migraine jigsaw when it comes to
interpreting the location and degree of pain. The trigemi-
nal, occipital, and TCC nerves are intricately intertwined
with one another. A series of neurological events are set
off during a migraine episode, beginning with the stimu-
lation of the trigeminal nerve. This activation increases
pain signals by causing the production of inflammatory
chemicals around the TCC and blood arteries in the
brain [10, 11]. Accompanying this, the occipital nerves
may also be affected, particularly if the headache radi-
ates to the rear of the head. Because of its connection, the
TCC is further stimulated by pain signals from the occip-
ital area, worsening the migraine sensation (it produces a
feedback loop) [10, 11].

The main sensory nerve that serves the occipital region
is the Greater Occipital Nerve (GON), which predomi-
nantly originates from the C2 dorsal root. The GON
block is used in acute and preventive headache treat-
ments as it targets the anatomical and functional connec-
tions between the trigeminal and cervical fibers within
the trigemino-cervical complex (TCC). The rationale for
using GON blocks is based on the integration of sen-
sory neurons from C2 in the upper cervical spinal cord
with neurons in the trigeminal nucleus caudalis (TNC).
However, the precise mechanisms by which GON blocks
may affect the TCC and potentially reduce its activity are
still being researched [12]. However, there is currently
no standard protocol for GONB. Local anesthetics func-
tion by preventing the activation of voltage-gated sodium
channels, which reduce the transmission of sensory sig-
nals originating from areas innervated by the greater
occipital nerve, such as the medial region of the poste-
rior scalp [13, 14], thereby preventing the activation of
convergent neurons in the trigeminal-cervical complex.
Combination therapy with corticosteroids may reduce
inflammation, thereby attenuating pain, however, this
role of corticosteroids also seems to be under debate.

The current management of chronic migraines is inad-
equate, as it lacks clear guidelines despite the various
treatment options available. The evidence supporting the
efficacy of GONB in preventing chronic migraines is lim-
ited and not recent [15-17]. However, the emergence of
new clinical trials offers a promising opportunity for this
study to provide valuable insights to healthcare providers.
This study aims to fill the knowledge gaps by conducting
a comprehensive systematic review and meta-analysis,
providing healthcare professionals with a more complete
understanding of the collective results of this approach
for the treatment of chronic migraines.
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Methods

A meta-analysis and a comprehensive systematic review
were conducted to assess the efficacy of GONB in
patients with CM, adhering to Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [18]. The PICO framework, a cornerstone
of evidence-based medicine, organizes clinical ques-
tions and study designs into Population, Intervention,
Comparison, and Outcome. In our research on chronic
migraine treatment, we examine the efficacy of greater
occipital nerve block (Intervention) with local anesthet-
ics alone versus a placebo (Comparison) among adults
with chronic migraine (Population), focusing on changes
in migraine intensity measured by VAS, frequency, and
adverse effects (Outcome).

Eligibility criteria

Inclusion criteria for studies considered in this meta-
analysis encompassed randomized controlled trials
(RCTs) evaluating the efficacy of greater occipital nerve
block (GONB) with local anesthetics alone compared
to a placebo in adult individuals diagnosed with chronic
migraine. Studies were required to report outcomes
including changes in migraine intensity measured by
Visual Analog Scale (VAS), frequency of migraine epi-
sodes, and documentation of adverse effects. Exclusion
criteria comprised studies that incorporated corticoste-
roids in conjunction with local anesthetics for GONB,
non-randomized or non-controlled trials, studies with
insufficient data for outcome assessment, and those
involving populations other than adults with chronic
migraine.

Endpoints

The primary efficacy endpoints were the change in head-
ache intensity as measured by any scale, the frequency
of headache (days per month) in the intervention group
compared to the placebo group at a specific point in
time, and the intensity of headache in the intervention
group compared to the placebo group. To assess safety,
the analysis focused on the number of participants who
experienced at least one adverse event (AE) and the total
number of participants who experienced AEs.

Literature search and study selection

A systematic search of PubMed, Medline, Scopus,
Embase, Cochrane, Web of Science, and PsycINFO was
performed as of June 2023 by two authors AR and AH.
All languages and publication dates were considered
and the search strategy involved both free and restricted
terms pertaining to migraine and GONB, using key word
‘Chronic migraine’ or Migraine’ or ‘Greater Occipital
Nerve Block! Duplicates were eliminated and the titles
and abstracts of the remaining articles were assessed to
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identify relevant studies. Subsequently, a full-text assess-
ment was performed by two independent investigators
(AK and BSR) and any discrepancies were resolved by a
third investigator (MSM). The PRISMA flowchart (Fig. 1)
illustrates the selection process.

Data extraction

We utilized a standard Microsoft Excel 2021 spreadsheet
to gather data from each study included in a predeter-
mined format. Two unbiased investigators (MAS and
SMFZ) collected the following information from each
study: author, year of publication, population, interven-
tion and comparison drugs, techniques, primary and
secondary outcomes, funding and potential conflicts
of interest. If a disagreement arose, a third investigator
made the final decision (GV).

Statistical analysis

Statistical analysis was conducted using Review Man-
ager 5.3.22 and Comprehensive Meta-analysis. In order
to account for anticipated between-study heterogeneity,
we employed random-effects models in our meta-analy-
sis of continuous outcomes. We reported the effect sizes
as weighted mean differences (MD) with 95% confidence
intervals (CI) for trials with similar results. The I? statis-
tics were used to assess the statistical heterogeneity of
the pooled estimates. While recognizing that statistical
heterogeneity may not be significant when I* is <40%,
we performed this test. Regrettably, due to the limited
number of included papers, we were unable to carry out
a subgroup analysis or funnel plot assessment of publica-
tion bias.

Results

Studies selection

The initial literature search yielded 3174 studies. After
a detailed review of the selected studies and removal of
duplicate entries, 1964 articles remained. These articles
were then evaluated based on their titles and abstracts
to determine whether they met the inclusion criteria for
our study and those that did not were excluded. A com-
prehensive screening of the full text was performed in
the remaining 30 studies. Studies which did not meet the
inclusion criteria were excluded. The final quantitative
analysis included five studies and 3 studies were included
in the qualitative assessment as these studies used other
drugs like corticosteroids thus with different interven-
tions. A visual representation of the PRISMA flowchart
effectively illustrated the study selection process (Fig. 1).

Quality assessment

In assessing the quality of RCTs, we extensively uti-
lized the Cochrane Risk of Bias tool which categorizes
studies into three risk levels: high, uncertain, and low,



Mustafa et al. BMC Neurology (2024) 24:330

Page 4 of 11

Fig. 1 Prisma flow chart

across seven specific domains encompassing aspects of
selection, comparability, and outcome. Following rigor-
ous evaluation, all studies included in our analysis were
consistently classified as having low risk across these
domains. A detailed presentation of the Risk of Bias
assessment is shown in Fig. 2.

Study and patient characteristics

All the included studies assessed outcomes in patients
aged 18-75 years. The intervention group in three stud-
ies [19-21] used bupivacaine 0.5% 1.5 ml with or with-
out 1 ml of saline (0.9%); one study [22] used lidocaine
2% 1 ml with 1 ml of saline solution (0.9%); and lastly,
one study [23] used lidocaine 2% 2 ml as the interven-
tional group. In the control groups, a saline solution of
0.9% (1.5, 2, or 2.5 ml) was used as a placebo. A total of
268 patients were included in all studies, ranging in age
from 18 to 75 years. The studies differed in their follow-
up procedures. Two studies were followed up at 4 weeks,
one study was followed up for up to 2 months, and two
studies were checked every month for up to 3 months A
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summary of patients’ baseline characteristics is provided
in Table 1.

Outcome

Effect of GONB on headache intensity

In the initial month following GONB treatment, the
meta-analysis of three studies showed a significant reduc-
tion in headache intensity as measured by the Visual
Analog Scale (VAS). The standardized mean difference
(SMD) was —0.653, with a 95% confidence interval (CI)
of -0.996 to -0.311 and a p-value of 0.0001. This indicates
that the local anesthetic group experienced a greater
reduction in headache intensity compared to the pla-
cebo group. Importantly, the I* value of 0% suggests that
there was no observed heterogeneity among the studies,
indicating consistent results across the studies analyzed.
(Fig. 3)

In the second month, an analysis of five studies contin-
ued to show a significant reduction in headache inten-
sity with an SMD of -0.628 (95% CI -1.148 to -0.107;
p=0.018). However, the I’ value increased to 74%,
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indicating substantial heterogeneity among the stud-
ies. This heterogeneity was primarily due to one study
(Inan et al.), which had an outlier SMD of 0.136. (Fig. 4)
A leave-one-out analysis was conducted to address this
issue and is shown in Fig. 5.

Headache frequency

Within the initial month, the analysis of two stud-
ies showed a significant reduction in headache fre-
quency, with an SMD of -0.755 (95% CI -1.133 to -0.377;
p=0.0001). The results indicate a notable decrease in
headache frequency in the local anesthetic group com-
pared to the placebo group. The I* value of 0% indicates
no heterogeneity between the studies, suggesting that the
results were consistent. (Fig. 6)

At the two-month mark, the analysis of four stud-
ies also showed a significant reduction in headache fre-
quency with an SMD of -0.577 (95% CI -0.887 to -0.266;
p=0.0001). The low I* value of 8.9% indicates minimal
heterogeneity among the studies, reinforcing the consis-
tency of the observed effect (Fig. 7).
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Adverse events

The meta-analysis of two studies on adverse events
revealed no significant difference between the GONB
treatment and placebo groups. The odds ratio (OR) was
1.379 with a 95% CI of 0.599 to 3.177 and a p-value of
0.450. The confidence interval crosses one, indicating
that there is no clear increased risk of adverse events
associated with GONB treatment. Additionally, the I?
value of 0% suggests no heterogeneity between the stud-
ies, indicating consistent findings regarding the safety
profile of GONB (Fig. 7).

Discussion

We conducted an updated meta-analysis of GONB
in patients with CM, incorporating findings from five
RCTs. All RCTs used local anesthetics for GONB, while
0.9% saline served as the placebo. Our study focused on
evaluating the impact of GONB on headache frequency,
intensity, and associated adverse effects. The results
demonstrated the beneficial effects of local anesthetics
in reducing both the frequency and intensity of head-
aches during the first and second months of treatment.
However, the outcomes related to adverse effects did not
® reach statistical significance. This meta-analysis included
& studies employing two distinct local anesthetics: 0.5%
bupivacaine and 2% lidocaine. This suggests that the use
® 2O of any local anesthetic could yield positive outcomes
when compared with the effects of a placebo. Despite the
Fig. 2 Risk of bias Assessment (A) Qualitative (B) Quantitative positive results observed, we approached the evidence
with caution because of the assessment of low certainty.
Therefore, additional studies are warranted to further
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Table 1 Baseline characteristics of the patients
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Study Country Participants Diagnostic Intervention Comparision
criteria
Cuadrado  Spain Women with chronic migraine (n=36)  ICHD-3 Bupivacaine 0.5% 2 ml (n = 18) Saline solution 0.9% 2 ml
etal. (n=18)
Gul et al. Turkey Participants of both genders with ICHD-2 Bupivacaine 0.5% 1.5 ml+1 mlof  Saline solution 0.9% 2.5 ml
chronic migraine (n = 44) saline 0.9% (n = 22) (n=22)
Inanetal.  Turkey Participants of both genders with ICHD-2 Bupivacaine 0.5% 1.5 ml+1 ml Saline solution 0.9% 2.5 ml
chronic migraine (n=72) saline 0.9%. (n = 33)) (n=22
Dillietal.  United Patients of both genders with episodic ~ ICHD-2 Bupivacaine 0.5% 2.5 ml+Methyl-  Lidocaine 1% 0.25 ml+ Sa-
States and chronic migraine (n = 70) prednisolone 20 mg 0.5 ml (n=33) line solution 0.9% 2.5 ml
(n=30)
Ozeretal.  Turkey Participants of both genders with ICHD-3 Lidocaine 2% 1 ml+ Saline solution  Saline solution 0.9% 2 ml
chronic migraine (n=71) 09% 1 ml(n=17) (n=11)
Ashkenazi  United Participants of both genders with ICHD-2 Lidocaine 2% 4.5 ml+Bupivacaine  Lidocaine 2% 4.5 ml +Bupi-
etal. States chronic migraine (n = 37) 0.5% 4.5 ml+Triamcinolone 40 mg/ vacaine 0.5% 4.5 ml+ Saline
mL (n=18) solution 0.9% 1 ml (n = 19)
Palamar Turkey Participants of both genders with ICHD-2 Bupivacaine 0.5% 1.5 ml (n=11) Saline solution 0.9% 1.5 ml
etal. chronic migraine (n = 37) n=12)
Chowd- India Participants of both genders with ICH-3 Lidocaine 2% 2 ml (n = 22) Saline solution 0.9% 2 ml
hury et al. chronic migraine (n = 44) (h=22
Study name Statistics for each study Std diff in means and 95% CI
Std diff  Standard Lower Upper
in means error Variance limit limit 2-Value p-Value
Gul 2016 -0.449 0.305 0.093 -1.047 0149 -1.471 0.141
Inan 2015 -0.759 0.245 0.060 -1.238 -0.279 -3.099 0.002 1F
Palamar 2015 -0.734 0.431 0186 -1579 0.111 -1.702 0.089
-0.653 0.175 0.030 -0996 -0.311 -3.741 0.000 ‘
-4.00 -2.00 0.00 2.00 4.00
Local Anesthetic Placebo
Headache intensity evaluated at 1 Month
Statistics
Model Effect size and 95X confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Standard Lower Upper Tau Standard
Model Studies estimale enor Variance limit hmit Z-value  P-value Q-value  df(Q) P-value |-squared Squared Enor Variance Tau
Fed 3 0653 0175 0030 0936 031 3741 0.000 0668 2 0716 0000 0.000 0100 0010 0.000
Random 3 -0.653 0175 0030 -0.936 03 3741 0.000

Fig. 3 Forest plot illustrating the effect of GONB on headache intensity, evaluated using VAS within the initial month

substantiate our findings and to enhance the reliability of
the conclusions drawn from our meta-analysis.

Our meta-analysis demonstrated that GONB treat-
ment significantly reduces both headache intensity and
frequency in the initial and subsequent months post-
treatment compared to placebo. During the first month,
the studies consistently showed a marked reduction in
headache intensity with no observed heterogeneity, indi-
cating uniform results across the studies analyzed. In the
second month, while the reduction in headache intensity
remained remarkable, some heterogeneity was noted
due to an outlier study. Similarly, the analysis revealed a
notable decrease in headache frequency within the first

month, again with consistent findings and no hetero-
geneity between the studies. By the second month, the
reduction in headache frequency continued to be note-
worthy, with minimal heterogeneity observed, reinforc-
ing the consistency of the treatment effect. Furthermore,
the analysis of adverse events indicated no significant
difference between the GONB treatment and placebo
groups, suggesting that GONB does not increase the risk
of adverse events. The studies consistently supported the
safety profile of GONB, with no observed heterogeneity.
In terms of both safety and efficacy, our findings suggest
that the use of local anesthetics in GONB is generally
safe, as we did not identify any notable adverse effects in
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Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
in means error  Variance limit limit 2Z-Value p-Value
Gul 2016 -0.999 0.320 0.102 -1626 -0.373 -3.125 0.002 —D—
Ozer 2018 -1.327 0.426 0.181 -2.161 -0.493 -3.118 0.002
Chowdhury 2023 -0.483 0.306 0.094 -1082 0.117 -1.578 0.115
-0.879 0.240 0.058 -1.349 -0408 -3659 0.000 ‘
-4.00 -2.00 0.00 2.00 4.00
Local Anesthetic Placebo
Headache intensity evaluated at 2 Month
Statistics
Model Effect size and 95% confidence interval Test of null (2-T ail) Heterogeneity Tau-squared
Number Point Standard Lower Upper Tau Standard
Model Studies estimate error Variance limit limit Z-value  P-value Q-value df(Q) P-value I-squared Squared Enor Variance Tau
Fixed 3 -0.856 01% 0038 -1.241 0472 -4.366 0000 2917 2 0233 31444 0055 0175 0031 0234
Random 3 081 0240 0058 1343 0408 3659 0,000
Fig. 4 Forest plot illustrating the impact of GONB on headache intensity, evaluated using VAS during the second month
Study name Statistics for each study Std diff in means and 95% ClI
Std diff  Standard Lower Upper
in means error Variance  limit limit Z-Value p-Value
Gul 2016 -0.639 0.309 0.096 -1.245 -0.033 -2.067 0.039
Inan 2015 -0.829 0.246 0.061 -1.312 -0.346 -3.364 0.001
-0.755 0.193 0.037 -1.133 -0.377 -3.919 0.000
-2.00 -1.00 0.00 1.00 2.00
Local Anesthetic Placebo
Headache Frequency
Statistics
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Standard Lower Upper Tau Standard
Model Studies estimate eror Variance limit limit Z-value  P-value Q-value df (Q) P-value I-squared Squared Enor Variance Tau
Fixed 2 07 0193 0037 2133 0377 3919 0000 0231 1 0630 0000 0.000 0110 0012 0,000
Random 2 A7 0193 0037 1133 0377 3918 0000

Fig.5 Forest plot illustrating the effect of GONB on headache frequency within the initial month

our intervention group. However, the certainty of our evi-
dence is moderate, primarily because our results did not
reach statistical significance, potentially influenced by
the limited number of studies and relatively short follow-
up phase. In our updated meta-analysis, building upon
the original study by Velezquez et al. [24], we included
an additional randomized RCT, contributing to a more
comprehensive quantitative analysis. Although most of
our study findings align with Velezquez’s findings [24],
demonstrating the safety and effectiveness of GONB in
treating chronic migraine, it is important to acknowledge

some variations. Velezquez highlighted occasional nega-
tive effects associated with local anesthetics but found
no remarkable side effects. In contrast, our study did not
yield statistically significant outcomes in defining these
results. A noteworthy distinction lies in the consideration
of adjuvants: while our study did not account for ste-
roids or other adjuvants, Velezquez considered steroids
for every study outcome. This discrepancy underscores
the need for further exploration and standardization of
variables in future research to establish a more definitive
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Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
in means error Variance limit limit 2Z-Value p-Value
Gul 2016 -0.960 0.318 0.101 -1.584 -0.336 -3.014 0.003 —[j—
Ozer 2018 -0.239 0.388 0.151 -1.000 0522 -0615 0.538
Chowdhury 2023 -0.763 0.312 0.098 -1.375 -0.151 -2.443 0.015 —-{ l—
-0.703 0.199 0.040 -1.093 -0.313 -3.532 0.000 ’
-2.00 -1.00 0.00 1.00 2.00
Local Anesthetic Placebo
Headache frquency
Statistics
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Standard Lower Upper Tau Standard
Model Studies estimate eror Variance limit limit Z-value  P-value Q-value df (Q) P-value I-squared Squared Enor Variance Tau
Fixed 3 Q7 0193 0037 084 037 3849 0000 2115 2 0347 5438 0007 0121 0015 0.081
Random 3 Qe 019 0060 108 033 352 0,000
Fig. 6 Forest plot illustrating the impact of GONB on headache frequency during the second month
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Inan 2015 1.281 0426 3853 0440 0.660 |
Chowdhury 2023 1.524 0.424 5473 0.646 0.518 {1
1.379 0.599 3.177 0.755 0.450 ’- |
01 02 05 1 2 5 10
Local Anesthetic Placebo
Adverse Events
Statistics
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df (Q) P-value |-squared Squared Eror Variance Tau
Fived 2 1379 0539 77 0755 0450 0041 1 0840 0.000 0000 0524 0275 0.000
Random 2 1379 0533 77 0755 0450

Fig. 7 Forest plot displaying adverse events associated with the use of GONB

understanding of the safety and efficacy of GONB in the
management of chronic migraine.

Our findings strongly suggest that GONB is a safe
and effective method for treating migraine. This asser-
tion is consistent with existing research that character-
izes GONB as a highly effective and safe therapy with
minimal adverse effects, recommending its consider-
ation when alternative treatments are unsuccessful [21].
This viewpoint is further supported by another study
that affirms our findings, emphasizing a preference for

GONB in cases of resistant migraine [22]. Moreover, evi-
dence suggests the potential applicability of GONB in the
treatment of various types of headaches [23, 25]. A retro-
spective cohort study also indicated that GONB may be
beneficial in addressing acute migraine episodes, albeit
with a cautionary note regarding the potential negative
effects occurring during the procedure rather than dur-
ing the follow-up period [26]. Additional observational
studies [25, 27] reinforce our findings. However, a study
comparing the effectiveness of GONB with placebo
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in preventing migraine revealed that while there was
no marked change in headache frequency, GONB still
played a remarkable role in lowering intensity [28]. Nota-
bly, these studies underscored the benefits of GONB,
often involving the adjunct use of steroids. In a random-
ized controlled trial that focused on patients treated with
bilateral GONB, the results indicated that the admin-
istration of a local anesthetic was associated with lower
frequency, reduced intensity, and increased pressure
thresholds. However, it is important to note that this
study predominantly involved female participants [29].
However, it is essential to acknowledge that trials exclu-
sively assessing the independent use of local anesthetics
in GONB are currently lacking, as steroids are commonly
employed as adjuvants in the majority of studies. This
finding suggests the need for further investigation to
delineate the unique contributions of local anesthetics to
GONB outcomes.

Prior research has emphasized the necessity of com-
paring various treatment plans for GONB, incorporat-
ing diverse anesthetics and adjuncts to comprehensively
evaluate its effectiveness, the need for additional inter-
vention, and safety considerations, it is crucial to note
that we did not incorporate any adjuncts, preventing us
from commenting on their potential impact on the treat-
ment outcomes. The absence of adjunct utilization in
our study underscores the need for further exploration
of how these additions may influence the overall efficacy
and safety of GONB. Most trials in our analysis used
weekly injections, resulting in a lack of comprehensive
data for comparing various frequencies. Nevertheless,
some studies have suggested the potential advantages
associated with monthly use [26]. The American Head-
ache Society also suggests and has shown interest in the
efficacy of nerve blocks for headache treatment. Their
endorsement highlights the growing recognition of nerve
blocks as a valuable therapeutic option for managing
headaches [30, 31].

Included studies present diverse methodologies in
terms of dosage, injection sites, duration and timing of
the intervention, and primary endpoints for the evalua-
tion of GONB efficacy in migraine treatment. The admin-
istration and makeup of the GONB differed substantially
across the studies. For example, Gul et al. [20] used 0.5%
bupivacaine diluted in 1 ml, while Inan et al. [19] used a
slightly larger volume of the same concentration. Ozer et
al. [22] combined 2% lidocaine with saline, and Ashkenazi
et al. [32] mixed lidocaine and bupivacaine. These varia-
tions could lead to differences in efficacy and side effects.
The addition of corticosteroids, as observed in Dilli et al.
[33], introduces another variable that may enhance the
anti-inflammatory effects but could also influence the
outcome independently of the nerve block’s anesthetic
action. Although the studies targeted the GON, the exact
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injection sites varied slightly. Most studies, such as those
by Gul et al. [20], Inan et al. [19], and Cuadrado et al.
[34], selected a site approximately 2 cm lateral and 2 cm
inferior to the external occipital protuberance. Palamar et
al. [21] used ultrasound guidance, which might improve
accuracy and potential efficacy. Ashkenazi et al. [32]
included additional trigger point injections (TPIs), which
could complicate the specific effects of the GONB.

The administration of GONB varied in frequency and
duration among different studies. While some research,
such as that conducted by Gul et al. [20] and Inan et al.
[19], administered the blocks weekly for four weeks, oth-
ers like Chowdury et al. [23] extended the injections over
a period of 12 weeks. On the other hand, Cuadrado et al.
[34] and Dilli et al. [33] examined single-time adminis-
trations. These discrepancies in timing may affect both
short-term and long-term outcomes, with more frequent
administrations potentially leading to more sustained
relief, but also increasing the risks of cumulative side
effects. The primary endpoints of the studies varied but
generally included measures of headache frequency and
intensity. For instance, Gul et al. [20] and Palamar et al.
[21] focused on the number of headache days per month,
while Inan et al. assessed both frequency and intensity.
Ozer et al. [22] and Cuadrado et al. [34] emphasized the
reduction in headache frequency, while Dilli et al. [33]
sought a 50% reduction in migraine frequency as a mea-
sure of success. The variation in endpoints underscores
the multifaceted nature of migraine impact and the sig-
nificance of selecting appropriate, consistent measures
for evaluating the efficacy of treatments.

Despite the differences in methodology, the studies
collectively indicate that GONB can effectively decrease
the frequency and severity of migraines. The consistent
reporting of substantial improvements across a range of
dosages, injection techniques, and primary outcomes
reinforces the potential usefulness of GONB in clinical
practice. However, the variation in methodologies high-
lights the need for standardized protocols to improve the
comparability and generalizability of the findings. While
the reviewed studies indicate promising outcomes for
GONB in migraine treatment, the variability in dosage,
injection sites, administration timing, and primary end-
points necessitates caution.

Examining these frequencies is particularly vital
because of the invasive nature of the procedure, which
offers valuable insights into its safety profile. An essential
aspect of chronic migraine management is patient adher-
ence, which markedly contributes to treatment success. It
is imperative to assess the level of adherence to GONB.
Unfortunately, we could not find relevant research on
participants discontinuing their medication owing to side
effects, hindering our ability to determine the tolerability
of the treatment. Another unresolved concern revolves
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around the choice between unilateral and bilateral
GONB and their relative efficacy. A retrospective cohort
study comparing patients who underwent bilateral ver-
sus unilateral GONB demonstrated equal effectiveness
[35]. However, a definitive conclusion remains elusive
as additional evidence from diverse studies is lacking.
Addressing these gaps in research would contribute
substantially to refining our understanding of GONB’s
optimal parameters for improved outcomes in chronic
migraine management. Longitudinal studies and studies
on the frequency of nerve block use are needed to assess
long-term efficacy.

Limitations

Although this meta-analysis offers valuable insights, it
is crucial to acknowledge its limitations. First, the small
sample size resulting from the limited availability of
new studies may compromise the reliability and accu-
racy of our findings. Although incorporating more stud-
ies could alleviate this concern, the scarcity of available
data remains an issue. Second, the absence of sufficient
data from recent trials prevented consideration of base-
line characteristics, hindering our ability to perform
meta-regression. This limitation underscores the impor-
tance of comprehensive data collection in future studies
to increase the depth of our analyses. Third, oversight of
not accounting for pretreatment medications taken by
patients during the procedure might introduce a con-
founding factor. Although the existing data may be insuf-
ficient to draw definitive conclusions, recognizing and
addressing this aspect in future research is essential for
a more nuanced understanding. Moreover, this meta-
analysis did not explicitly address patient comorbidities.
These factors could potentially influence the safety of the
procedure in patients with various comorbidities. Future
studies should delve into these aspects to provide a more
comprehensive assessment of the safety profile of the
procedure in diverse patient populations. In conclusion,
although this meta-analysis provides valuable insights,
researchers must remain cognizant of these limitations.
Addressing these concerns in future studies will enhance
the robustness and applicability of these findings in clini-
cal settings.

Conclusion

Based on our investigation, we ascertained that the
administration of Greater Occipital Nerve Blocks
(GONB) with local anesthetic leads to a notable reduc-
tion in both the intensity and frequency of headaches
when compared to placebo. Additionally, our research
underscores the effectiveness of GONBs and affirms
their satisfactory safety profile. However, it is important
to acknowledge that our confidence in these findings is
somewhat tempered by the limited number of studies
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and relatively modest sample size that underpins our
conclusions. Therefore, we advocate that future stud-
ies should broaden their scope by incorporating larger
and more diverse sample sizes. These studies should
also explore a range of drugs, frequencies, and treatment
plans to augment the robustness and applicability of the
results, thereby providing a more comprehensive under-
standing of the potential benefits of GONBs for headache
management.
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