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Nerve blocks for occipital headaches: A systematic review and
meta-analysis
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Abstract

Migraine surgeons have identified six “trigger sites” where cranial nerve compression may trigger a migraine. This
study investigates the change in headache severity and frequency following nerve block of the occipital trigger site. This
PRISMA-compliant systematic review of five databases searched from database inception through May 2020 is registered under
the PROSPERO ID: CRD42020199369. Only randomized controlled trials utilizing injection treatments for headaches with pain
or tenderness in the occipital scalp were included. Pain severity was scored from 0 to 10. Headache frequency was reported
as days per week. Included were 12 RCTs treating 586 patients of mean ages ranging from 33.7 to 55.8 years. Meta-analyses of
pain severity comparing nerve blocks to baseline showed statistically significant reductions of 2.88 points at 5 to 20 min, 3.74
points at 1 to 6 weeks, and 1.07 points at 12 to 24 weeks. Meta-analyses of pain severity of nerve blocks compared with treatment
groups of neurolysis, pulsed radiofrequency, and botulinum toxin type A showed similar headache pain severity at 1 to 2 weeks,
and inferior improvements compared with the treatment groups after 2 weeks. Meta-analyses of headache frequency showed
statistically significant reductions at 1 to 6-week follow-ups as compared with baseline and at 1 to 6 weeks as compared with
inactive control injections. The severity and frequency of occipital headaches are reduced following occipital nerve blocks. This
improvement is used to predict the success of migraine surgery. Future research should investigate spinous process injections
with longer follow-up.
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Introduction attributed to physical stimuli, epicranial headaches, hypnic
headache, and new daily persistent headache) or secondary

Active headache disorders affect 47% of adults globally, and ~ headaches associated with a causative disorder.!'

3% of adults have chronic daily headaches, defined as 15

headache days per month for longer than 3 months.!"! The The occipital nerves have been a focus of much recent

3% edition of The International Classification of Headache ~ research.”>* Irritation or compression of the C2 and C3 axons

Disorders defined headaches as primary (i.e. migraine, ~ causes occipital pain, which may be diagnosed as occipital

tension-type headache, trigeminal autonomic cephalalgia, neuralgia (ON) or cervicogenic headache (CEH) depending

headaches associated with physical exertion, headaches  on whether the axonal compression occurs in the scalp or

Address for correspondence: Adam G. Evans,

School of Medicine, Meharry Medical College, 1005 Dr. DB Todd Jr
Blvd., Nashville, TN 37208, USA.

E-mail: aevans17@email.mmc.edu

This is an open access journal, and articles are distributed under the
terms of the Creative Commons Attribution-NonCommercial-ShareAlike
4.0 License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as appropriate credit is given and
Access this article online the new creations are licensed under the identical terms.

Quick Response Code:

Website: For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com
https://journals.lww.com/joacp

How to cite this article: Evans AG, Joseph KS, Samouil MM, Hill DS, Ibrahim MM,
Assi PE, et al. Nerve blocks for occipital headaches: A systematic review and

DOI: meta-analysis. J Anaesthesiol Clin Pharmacol 2023;39:170-80.

10.4103/joacp.JOACP_62_21

Submitted: 05-Feb-2021 Accepted: 05-Apr-2021 Published: 25-Apr-2023

170 © 2023 Journal of Anaesthesiology Clinical Pharmacology | Published by Wolters Kluwer - Medknow



Evans, et al.: Nerve blocks for occipital headaches

proximally around C2-C3 zygapophyseal or atlantoaxial
joints. ON is defined as a paroxysmal, shooting, or stabbing
pain in the occipital nerve dermatomes.™ CEH arises from
either bony or soft tissue disorders of the neck and often has
neck pain, and palpation over the cervical vertebra (CV)
1-CV3 spinous processes may produce tenderness or provoke

M Alternatively, patients with occipital

headache symptoms.
pain or tenderness may be diagnosed with migraine. Although
the incidence of occipital neuralgia remains unknown,
cervicogenic headache is thought to be present in 8% to

%) whereas migraine

32% of patients with severe headaches,
prevalence is reportedly between 2.6% and 21.7% of people

and i1s the sixth most common cause of years lived with

disability (YLDs).B738)

Six main trigger sites, corresponding to specific areas of
the scalp or facial sensory nerve compression, have been
proposed as triggers for migraine. From I to VI, these
trigger sites are frontal, zygomaticotemporal, nasal, occipital,
auriculotemporal, and lesser occipital.?'% In 2000, Guyuron
reported an incidental resolution of migraines in his patients
who underwent forehead rejuvenation surgery.?®! This finding
has since been repeated, with early adapters reporting a 60%
incidence of improvements.””! A current hypothesis is that
correct trigger point identification predicts which patients will
improve following treatments targeted to that trigger site, where
strict inclusion criteria may provide for a 100% incidence of
treatment success.'!

The present study provides the first systematic review and
meta-analysis of occipital nerve injection treatment outcomes
for people with occipital trigger site (Site [V) pain.

Material and Methods

This study was conducted in accordance with the
Preferred Reporting [tems for Systematic Reviews and
Meta-Analyses (PRISMA).#2! A detailed protocol was

developed before initiating the systematic review and is

registered under the PROSPERO ID: CRD42020199369.

Search strategy

Two reviewers (K.J. and M.S.) performed independent
literature searches of all published articles up to June 11%,
2020 using the databases Cochrane Library, Ovid MEDLINE,
Owvid EMBASE, Web of Science, and the clinical trials
registry Clinical Trials.org (http://clinicaltrials.gov/). The search
was conducted in June 2020 using the Boolean operators
“OR” and “AND” combined with search terms including
“migraine,” “headache,” “cervicogenic headache,” “occipital
neuralgia,” “occipital migraine,” and “injection therapy,”
with word variations and medical subject heading (MeSH)

terms. This search strategy was adapted as appropriate to
each database [Appendix]. Bibliographies of included studies
and relevant reviews were also searched. A primary screen
was performed of titles and abstract, followed by a second
screen by full-text for specific inclusion and exclusion criteria.
If more than one study reported on the same cohort, then the
study with the largest cohort was included. To capture the
highest-quality evidence and effect sizes, only randomized
controlled trials (RCTs) were included. Data extraction was
performed by one reviewer (K.J.) with a second reviewer (A.E.)
checking over 90% of the extracted data; additionally, experts in
the field of plastic and reconstructive surgery and in the treatment
of occipital pain were consulted and included in the study.

Inclusion and exclusion criteria

Included RCT studies were: 1) peer-reviewed, 2) published
in English, 3) using injection therapies, 4) treating patients
with occipital neuralgia, occipital headache, cervicogenic
headache, occipital migraine, or migraine with tenderness or
pain in the occipital scalp.

Excluded studies were: 1) studies with less than 10 total
patients, 2) studies treating migraine headache without any
mention of occipital pain or tenderness, 3) animal studies,
abstracts, conference proceedings, case reports, retrospective
reviews, noncontrolled studies, nonrandomized controlled
trials, review articles, meta-analyses, and duplicates of cohorts,
4) nonpeer-reviewed “gray” literature.

Risk of bias

Risk of bias assessment was performed at a study and outcome
level according to the Cochrane Handbook for Systematic
Reviews of Interventions. "

Outcomes

Primary outcomes were the change in headache pain
severity following injection as measured by visual analog
scale (VAS)B4441 or numeric rating scale (NRS) 3350521
from O to 10 and the change in the number of headaches days
following injection as measured by days per week,>**' days
per 2 weeks,* or days per 4 weeks.*® Secondary outcomes
included adverse effects.

Statistical analysis

All statistical analyses were performed using RevMan
5.4.1 (Cochrane Collaboration, London, UK). Only RCTs
were included in the meta-analyses. To incorporate the
heterogeneity between studies, the authors calculated 12,
which reports that the proportion of total variation is primarily
due to the different trials rather than sampling error. I2
values over 50% were considered highly heterogeneous and
warranted investigation of study details that may contribute
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to heterogeneity. A random-effects model was used for all
meta-analyses. Continuous data were presented as mean
differences and standard deviations on studies that provided
data on objective and subjective measurements of headache
pain severity and headache frequency. A P value < 0.05 was
considered significant, a priori.

For studies reporting on multiple types of headaches, data
were analyzed for the occipital pain pathology (i.e. occipital
migraine, occipital headache, cervicogenic headache,
occipital neuralgia) and data were excluded from other
pathologies including tension-type headache, unspecified
migraines, or general headache. For studies reporting on both
patient-reported average pain and patient-reported worst pain,
the data from worst pain were used. For studies reporting data
by a subgroup of a mild headache, moderate headache, and
severe headache, the moderate-to-severe headache severity
data were analyzed. Data on headache pain were converted
to a 0—10 scale in studies reporting pain on a 100-point scale.
Data on headache frequency that were reported as headache
days per 2 weeks or 4 weeks were converted to headache days
per week for analysis by dividing by the number of weeks.

Results

Article selection

Applying the search strategy to databases produced 3552
records, and one additional study was identified through
searching bibliographies of included studies. After deduplication,
2968 records were screened by title and abstract, leading to the
exclusion of 2913 records. 55 articles were, therefore, assessed
by full-text review, 43 of which were excluded for the following
reasons: 25 were nonrandomized or uncontrolled clinical studies,
nine did not treat patients with occipital pain or tenderness, four
were abstracts only, one treated fewer than 10 patients with
occipital pain or tenderness, one was a review article, one was a
duplicate cohort, one was not in English, and one was off-topic.
Therefore, 12 studies®*>#453! were included in the qualitative
synthesis and nine in quantitative synthesis.*+>4631:531 The
article selection process is shown in Figure 1.

Study characteristics and treatment protocols

Study details and demographics are summarized in Table 1.
All 12 studies included **#+53 were randomized controlled
trials (RCTs) published between 2002 and 2019. Five
studies treated cervicogenic headache,®#44>50511 three
treated migraine with occipital tenderness,“**53 one treated
cervicogenic headache with occipital neuralgia, one treated
occipital neuralgia or migraine with occipital tenderness,?’!
one treated cervicogenic headache or migraine without aura
or tension-type headache,®” and one treated primary occipital
headaches including tension-type, migraine, cluster, or new

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Ashkenazi et al. 2008

Cohenetal 2015

Cuadrado etal. 2016

® @ ® | @ | vinding of outcome assessment (detection bias)

Dillietal. 2015

Haspeslagh et al. 2006

® OO S ® | @ selectvereporting (reporting bias)

Kvarsteinetal. 2019

® OO S S ®| @ sindingofparticipants and personnel (performance bias)

Laurettietal 2014

Naetal 2010

Naja etal 2006 | @ | @
.

Ryu etal 2019

Terzi et al. 2002

Wanetal 2017 | @ -

® OO OO SO S ® ®| @ ncompleteoutcome data (attrition bias)

Figure 1: 3552 records were identified through a database search and one was
identified through a search of study bibliographies, leading to 2968 unique records
which were screened. A full-text screen was performed of 55 studies leading to the
exclusion of 43 studies. Twelve studies met criteria for inclusion, nine of which
had comparable data for meta-analysis

daily persistent headache.”! A total of 586 patients, including
178 males and 400 females, were included. The mean age of
included patients for each study ranged from 33.7 to 55.8 years.

[47:4951.521 three were in

Four studies were conducted in Asia,
North America,?>#**8! three were in Europe,®3%33! one was in
South America,®' and one was conducted in Africa.* In the

seven studies reported on occipital pain laterality, 180 patients
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Table 1: Study Demographics

Authors, Year N, (F: No of Age Treatment Control
Country M)  Treatment: Treatment Control
Control  (group 1) (group 2)
Na et al., 2010 26 13:13 53.8+11.3 55.7+10.6 US-guided lidocaine (3 mL, 1%) Lidocaine (3 mL, 1%) medial
South Korea (12:14) to occipital artery
Ryu et al., 2019 54 27:27 52.2+11.2 55.2+10.5 Botulinum toxin type A (1 mL, Bupivacaine (1 mL, 0.1%),
South Korea (39:15) 50 units) levobupivacaine (1 mL, 0.1%),
and dexamethasone (1 mg)
Wan et al., 2017 60 30:30 49.2+10.3 47.6%+9.7 US-guided blockade using 2-4 FL-guided blockade using 2-4
China (42:12) mL of 1% lidocaine with 7 mg mL of 1% lidocaine with 7 mg
betamethasone betamethasone
Kvarstein et al., 52 31:21 55.8+8.3 45.9+10.5 Greater occipital nerve Nerve stimulator-guided
2019 Norway (25:27) cryoneurolysis methylprednisolone (1 mL, 40
mg/mL), bupivacaine (1 mL,
5 mg/mL)
Naja et al., 50 25:25 46.44+9.63 47.36+10.25 Nerve stimulator-guided Saline (10 mL)
2006 Egypt (37:13) lidocaine (3 mL, 2%), lidocaine
with epinephrine (3 mL, 2% and
1:200,000), bupivacaine (2.5
mL, 0.5%), fentanyl (0.5 mL, 50
ug/mL)
Dilli et al., 2015 70 35:35 44+11 42+16 Bupivacaine (2.5 mL, 0.5%), Normal saline (2.75 mL),
Canada (59:11) methylprednisolone (0.5 mL, lidocaine (0.25 mL, 1%)
20 mg)
Terzi et al., 60 30:30 CEH 42.0+7.9 39.7+7.7 Prilocaine (1 mL, 2%) Saline (1mL)
2002 Turkey (39:21) MH 33.7%£2.9 33.9+6.1
TTH 29.8+6.3 31.7%5.7
Cohen et al., 81 42:39 41.67+10.72 41.08+13.61 PRF 4 min after bupivacaine Placebo: sham cannula after
2015 USA (38:43) (1 mL, 0.5%), lidocaine (1 mL, nerve stimulator-guided
2%), normal saline (0.75 mL) to bupivacaine (1 mL, 0.5%),
each targeted nerve (up to 4) + lidocaine (1 mL, 2%), and
PRF after 4 min methylprednisolone (0.75 mL,
40 mg/mL)
Lauretti et al., 30 10:10:10 44+6 42+8 43+9 Subcompartmental technique: Classic greater occipital nerve
2014 Brazil (20:8) 5, 10, or 15 mL mixture of block: 5, 10, or 15 mL mixture
dexamethasone (10 mg), of dexamethasone (10 mg)
lidocaine (10 mg), and nonionic and lidocaine (10 mg)
iodine contrast
Ashkenazi et al., 37 18:19 41.9+11.3 40.3+8.9 Lidocaine (4.5 mL, 2%), Lidocaine (4.5 mL, 2%),
2008 USA (31:6) bupivacaine (4.5 mL, 0.5%), bupivacaine (4.5 mL, 0.5%),
triamcinolone (1 mL, 40 mg/mL) and 1 mL saline
Cuadrado et al., 36 18:18 35.7+8.6 35.9+13.4 Bupivacaine (2 mL, 0.5%) Saline (2 mL)
2016 Spain (36:0)
Haspeslagh 30 15:15 47.5+11 49.1+12.8 RF lesioning at CV3-CV6, after Greater occipital nerve block:
et al., 2006 The (22:8) 8 weeks a diagnostic lidocaine bupivacaine (2 mL, 0.5%),
Netherlands (ImL, 2%) nerve block with repeated at 8 weeks if no

absent response indicating TENS
and present response indicating
adjacent CV RF lesioning

response to block, and TENS if
no response to repeat block

Data are reported as means+standard deviation. N=number of patients), CEH=cervicogenic headache, MH=migraine headache, TTH=tension-type headache, PRF=pulsed
radiofrequency, RF=radiofrequency, CV=cervical vertebra, US=ultrasound, FL=fluoroscopy, mL=milliliter, TENS=transcutaneous electrical nerve stimulation

had right-sided pain, 126 patients had left-sided pain, and
76 patients had bilateral pain. In the five studies recording
whether pain was unilateral or bilateral, 130 patients had
unilateral and 76 patients had bilateral pain. Treatments and
outcomes of treatment are summarized in Table 2.

Risk of bias assessment
Cochrane Risk of bias analysis of the 12 RCTs 1s shown 1n
Figure 2. Five studies had a low risk-of-bias, three studies

Journal of Anaesthesiology Clinical Pharmacology | Volume 39 | Issue 2 | April-June 2023

had an unknown risk-of-bias, and four studies had a high
risk-of-bias.

Meta-analysis of pain severity with anesthetic
versus baseline

Two RCTs had comparable data for meta-analysis of
5—20 min postinjection effects on occipital headache pain
severity in patients affected with acute headaches. Included
injections were prilocaine,™” bupivacaine with lidocaine,
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Table 2: Study Outcomes and Results

Authors, Follow-up Outcomes Results Adverse events
year
Naet al., 5-15min Pain (NRS 0-10%), Sensory  Differences in pain score and difference in distance to injection Bleeding at injection
2010 loss (NRS of sensation), site were not significantly different between the groups. site in one patient
Distance from external Complete sensory loss was achieved in 76.90% of patients in
occipital protuberance to the USD group compared with 30.80% in the control group
injection site (P<0.05)
Ryuetal., 4 weeksto Pain (VAS 0-10), Patient Improvement in average pain score was significantly better NR
2019 6 months satisfaction (4-point Likert in the botulinum toxin type A group compared with the
scale), distance from GON to bupivacaine group at 8 weeks and 6 months (P<0.05). The 4
midline weeks patient satisfaction score was also significantly better
in the botulinum toxin type A group compared with the
bupivacaine group (P<0.05)
Wan et al., 2-24 weeks Pain (NRS 0-10 with 10 P<0.05 compared with baseline in both groups. No significant Dizziness, Neck and
2017 being the worst pain) difference between groups shoulder discomfort
Kvarstein ~ 1-18 weeks Pain (NRS 0-100), patient No significant difference was found in the average pain score  Local pain, tenderness,
etal., 2019 impression (5-category Likert between the cryoneurolysis group and the injection group dizziness, and
scale) of change in global (P=0.22). The average pain score in the cryoneurolysis sedation
status, headache intensity, group improved significantly from baseline after 18 weeks
and neck movement (P<0.001)
Najaetal., 2 weeks Pain (VAS 0-10 with 10 being Max pain score, TPI and headache frequency were significantly NR
2006 the worst pain), Frequency  decreased in the injection group compared with the control
(headaches/2 weeks), TPI (P=0.0001, 0.0001, and 0.026, respectively)
Dillietal, 2minto Headache frequency (days/4 No significant difference was found in any parameter Pseudotumor cerebri
2015 4 weeks  weeks), Migraine duration (headache frequency and migraine duration at 4 weeks, pain  in one placebo patient
(h/4 weeks), 2-min pain at 2 min) between the treatment group and control group
(VAS 0-10) (P=0.39, 0.9, and 0.74, respectively)
Terziet al., 5-30 min Pain (VAS 0-10 with 10 being A significant decrease in pain was seen in the injection NR
2002 intense pain) group at 30 min compared with the control group in the CH
subgroup (P<0.01). Reduction in severity of pain at 30 mi in
the injection group was not significantly different from the
control group in either subgroup (MWOA and TTH)
Cohen 2 weeks to Pain (NRS 0-10) The PRF group had better pain scores than the injection 9 events, none serious,
et al., 2015 6 months group at all follow-ups. These values were significant at 2 all resolved in 2
weeks through 6 months (P<0.001 and P=0.017). Overall weeks. PRF: headache,
headache pain was significantly better in the PRF group than  rash, swelling.
the injection group at 2 weeks (P=0.018) but not at 6 months Control: dizziness,
(P=0.063) rash, swelling,
headache, vomiting
Lauretti 2-24 weeks Pain (VAS 0-10 with 10 being Significant improvement in pain and use of rescue analgesics =~ NR
etal., 2014 the worst pain), Analgesic was identified in all suboccipital compartment groups at 24
use weeks compared with the classical technique (P<0.01). The
classical technique groups only had significant reduction in
pain and analgesic use up to 2 weeks (P<0.05). Quality of
life measures (night sleep, daily activities, and concentration)
improved for 10 to 14 days after the classic GON technique
and 24 weeks after the suboccipital compartment technique
(P<0.05)
Ashkenazi 20 min to Mean headache severity (VAS The change in headache severity 20 min after treatment did not =~ NR
etal., 2008 4 weeks 0-10), 4-week headache-free differ significantly between Groups A and B. 4-week headache-free
duration duration was similar between both groups (P=0.67)
Cuadrado 1-hto Frequency (headache There was a significant decrease in headache days per week Presyncope
etal.,, 2016 1week days/week), Pressure pain in the treatment group compared with the placebo group immediately following
threshold, Acute medication  (P=0.04). Threshold for pain was greater in treatment injection in three
consumption group than placebo group in supraorbital and infraorbital patients, transient
distributions following greater occipital nerve block at 1 h stinging sensation at
(P=0.022, P=0.013, respectively) and 1 week (P=0.031, puncture site
P=0.005, respectively). Acute medication consumption did not
differ between groups (P=0.7)
Haspeslagh 8 weeks to Pain (VAS 0-100), headache Each study parameter showed nonstatistically significant NR
et al., 2006 lyear  days, intensity improvement compared with baseline at each follow-up (8

weeks, 16 weeks, 32 weeks, and 1 year) and no statistical
difference between study groups

*This study assessed NRS from 0-10 where 10 was preoperative pain. VAS=visual analog scale, NRS=numerical rating scale, TPI=total pain index, MWOA=migraine
without aura, TTH=tension-type headache, GON=greater occipital nerve, PRF=pulsed radiofrequency, min=minute, NR=not reported
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and bupivacaine with lidocaine and triamcinolone.™® As
shown in Figure 3, the injected anesthetic significantly reduced
the severity of occipital headache pain in these patients as

compared with baseline pain scores (P < 0.00001, I> = 0%).

Investigating local anesthetic effect on headache pain
severity, three studies had comparable data between 1 and
6 weeks,?>7%3 and two studies had comparable data between 12
and 24 weeks after injection.®®*”! The ultrasound-guided, "
fluoroscopy-guided,®"! and nerve stimulator-guided®”
anesthetic injections produced a statistically significant
reduction in headache pain severity between 1 and 6 weeks
compared with baseline (P < 0.00001, I> = 55%), as shown
in Figure 4. Combined corticosteroid and anesthetic injections
produced a statistically significant reduction in headache pain
severity at 12—24 weeks compared with baseline (P = 0.003,
[2 = 0%), shown in Figure 5.

Meta-analysis of pain severity with treatment
versus control

Three studies had comparable data for analysis of headache pain
intensity at | -2 weeks postinjection of treatment versus control.

B9 pulsed radiofrequency

"Treatments included cryoneurolysis,
with bupivacaine and lidocaine,??! and botulinum toxin type
A" All controls included an injection of a corticosteroid
combined with ultrasound-guided levobupivacaine,” nerve
stimulator-guided lidocaine,®” and a sham placebo cannula
procedure with both nerve stimulator-guided bupivacaine
and lidocaine.??! At 1-2 weeks postinjection, there were no
significant differences in pain between treatment and control
groups (P = 0.52, > = 59%), as shown in Figure 6. At
2—6 weeks postinjection, the treatment groups provided a
statistically significant improvement in headache pain over

the controls (P < 0.00001, I> = 0%), as shown in Figure 7.
In addition, at 8—24 weeks, the treatment groups provided

Records identified through Additional records identified through

c database searching other sources

5 (n=3552) m=1)

S

(1=

'.lé v A4

§ Records after duplicates removed

(n=2968)
A4

& Records screened by ‘ Records excluded

S title/abstract (n=2913)

g (n =2968)

wv
_J l Articles excluded with reasons:
— . (n=43)

Full-text articles | ¢ Non-RCT (n=25)

> assessed for eligibility > .. . _

£3 (n=55) e No occipital pain (n =9)

2 e Abstract only (n =4)

%" e <10 occipital patients (n = 1)

v e Review (n=1)
— Studies included in ¢ Duplicate cohort (n = 1)
) qualitative synthesis e Not in English (n=1)
(n=12) e Off-topic (n=1)

el

(7]

el

3 v

E Studies included in

quantitative synthesis

) =9

Figure 2: Risk of bias assessment of randomized controlled trials resulted in five studies with low risk-of-bias, three studies with unclear risk-of-bias, and four studies
with high risk-of-bias. Red = high risk-of-bias, Yellow = unclear risk-of-bias, Green = low risk-of-bias

Experimental Baseline

Study or Subgroup

Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year

Mean Difference Mean Difference

Terzi 2002 (5 minute) 4 095 10
Ashkenazi 2008 (Group 1, 20 minute) 32 26 19
Ashkenazi 2008 (Group 2, 20 minute)

Heterogeneity: Tau*= 0.00; Chi*= 0.44, df= 2 (P = 0.80), F= 0%
Test for overall effect: Z= 8.69 (P < 0.00001)

67 097 10 596%
63 15 19 232%
39 28 18 71 19 18 173%

Total (95% CI) 47 47 100.0%

IV, Random, 95% CI
-2.70 [-3.54,-1.86] 2002 E 2
-3.10[-4.45,-1.75] 2008 —
-3.20 [4.76,-1.64] 2008 ——
-2.88[-3.53,-2.23] L 4

-10

5 5 10
Favours [experimental] Favours [baseline]

Figure 3: Compared with baseline, injected local anesthetics provided a statistically significant improvement in headache pain at 5 to 20 min after injection
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Experimental Baseline
Study or Subgroup Mean SD Total Mean SD Total Weight
Kvarstein 2019 (1 week) 31 21 21 6.3 23 21
Kvarstein 2019 (6 week) 28 2 20 63 23 21
Ryu 2015 {1 week) 275 045 27 63 028 27 301%
Ryu 2015 (4 week) 272 041 26 6.3 028 27 30.8%
Wan 2017 (Fluoroscopy, 2 week) 34 058 29 75 1.06 30 16.8%
Wan 2017 (Ultrasound, 2 week) 345 054 30 761 112 30 16.3%
Total (95% CI) 153 156 100.0%
Heterogeneity: Tau®= 0.04; Chi*=11.15, df= 5 (P = 0.05); F= 55%
Test for overall effect: Z= 30.85 (P < 0.00001)

Mean Difference Mean Difference

IV, Random, 95% CI IV, Random, 95% Cl
-3.20 [-4.53,-1.87] —
-3.50[-4.82,-2.18]
-3.56[-3.75,-3.35]
-3.58[-3.77,-3.39]
-4.10 [-4.53,-3.67]
-4.16[-4.60,-3.72)

4w

-3.74[-3.98, -3.50] L

10 10

-5 0 5
Favours [experimental] Favours [baseline]

Figure 4: Compared with baseline, injected local anesthetic with corticosteroid provided a statistically significant improvement in headache pain at follow-ups

between 1 and 6 weeks

Experimental Baseline
Study or Subgroup Mean SD Total Mean

SD Total Weight IV, Random, 95% CI

Mean Difference Mean Difference

IV, Random, 95% CI

Cohen etal. 2015 (3 month) 6.064 3.226 39 7679 1558 39
Cohen et al. 2015 (6 month) 7.149 2967 37 7679 1558 39
Kvarstein et al. 2019 (18 week) 5.1 35 20 63 23 2

Heterogeneity: Tau®= 0.00; Chi*=1.89, df= 2 (P = 0.39); F= 0%
Test for overall effect Z= 2.94 (P = 0.003)

Total (95% CI) 96 99 100.0%

1.62[2.74,-0.49) ——
-0.53[-1.60, 0.54) e
-1.20(3.02,0.62] ———
-1.07 [-1.79, -0.36] -
v = ; i

-2 2
Favours [experimental] Favours [baseline]

Figure 5: Compared with baseline, injected local anesthetic with corticosteroid provided a statistically significant improvement in headache pain at follow-ups between

12 and 24 weeks

a statistically significant improvement in headache pain over

the controls (P < 0.00001, I? = 0%), as shown in Figure 8.

Meta-analysis of headache frequency
Four RCTs had comparable data for meta-analysis of headache
frequency of injection with bupivacaine,® bupivacaine with

481 nerve stimulator-guided injection of

methylprednisolone,
bupivacaine, lidocaine, dimethylprednisolone, and a sham
cannula procedure,??! or nerve stimulator-guided injection
of bupivacaine with lidocaine, fentanyl, and clonidine*
as compared with baseline. There was a statistically
significant reduction in the number of headaches following
injection treatment at follow-up times ranging from 1 to
6 weeks (P < 0.00001, I> = 15%), as shown in Figure 9.
Three of these studies had comparable data for meta-analysis
comparing effect on headache frequency of anesthetic injections

and controls of normal saline, dilute (0.083%) lidocaine, 8!
or nerve stimulator-guided injection of normal saline.™*4
As compared with control, anesthetic injections provide a
statistically significant superior reduction in the number of

headache days per week at follow-ups ranging from 1 week

to 4 weeks (P < 0.02, I? = 3%), as shown in Figure 10.

Discussion

Local anesthetic injections have been previously shown to
reduce symptoms of cervicogenic headache, migraine, cluster
headache, and occipital neuralgia.’**8! Although each is a distinct
syndrome, the symptoms and diagnostic criteria often overlap
between cervicogenic headache, occipital neuralgia, and migraine
with occipital tenderness or occipital pain, and so the data from
these pathologies were the focus of this study. Alternatively,
the symptomatology of cluster headache is easily distinguished
clinically® and was excluded from the present study.

Headache resolution following anesthetic nerve block is a
proposed method of elucidating who will improve following
surgeries, such as nerve decompression or neurolysis. 22>
The optimal injection technique and quantification of pain
reduction for nerve blockade for the occipital trigger site have
yet to be elucidated. Our meta-analysis shows that in patients
suffering from an acute headache, with pain scores of 6.3 to
7.1 on a 0—10 VAS pain scale, a nerve block will provide
a pooled mean reduction of 2.88 points within 20 min,
representing a 40%—45% reduction in pain. Therefore,
when nerve blocks are used to select surgical candidates,
this magnitude of pain reduction may be the appropriate
response to consider. Interestingly, our meta-analysis shows
that the pooled mean reduction in pain severity at 6 weeks
postinjection was 3.74 points, a 51%—-57% reduction,
which 1s larger than the change at 20 min. The increased
efficacy at 6 weeks may be attributed to a delayed central
nervous system desensitization, a delayed effect of the adjunct
corticosteroid injection or limitations of patient-reported
questionnaires. Chronic central sensitization secondary to
dorsal root ganglia compression has been shown in rat models
to involve cGMP-PKG signaling, neuronal hyperexcitability,
and behavioral hyperalgesia.®! Further central nervous system
modulation of occipital headache pain is thought to occur
in the trigeminal nucleus caudalis where cross-talk between
cranial nerve sensory and nociceptive afferents of additional
dermatomes, particularly the trigeminal V3 dermatome is
thought to contribute to the pain of migraines.?”:¢!6

Six main areas of greater occipital nerve compression have
been identified: 1) between semispinalis capitis and obliques
capitis inferior muscles, 2) upon entering the semispinalis
capitis, 3) upon exiting semispinalis capitis, 4) upon entering
the trapezius muscle, 5) upon exiting the trapezius fascia, and
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Heterogeneity: Tau®= 0.26; Chi*= 4.87, df= 2 (P = 0.09); F=59%
Test for overall effect: Z= 0.65 (P = 0.52)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cohen 2015 (2 week) 4726 2528 42 5846 2618 39 243% -1.12(-2.24,0.00] I —
Kvarstein 2019 (1 week) 38 21 kil 31 21 21 233% 0.70[-0.46, 1.86] o . E—
Ryu 2015 (1 week) 249 039 27 275 045 27 525% -0.26[-0.48,-0.04] -
Total (95% CI) 100 87 100.0% -0.25[-0.98,0.49]

" 4

=2 ) 2
Favours [experimental] Favours [control]

Figure 6: Comparing injected local anesthetic to treatment groups, no statistical difference in headache pain is present at follow-ups between 1 and 2 weeks

Test for overall effect. Z=13.17 (P < 0.00001)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% CI v, 95% CI
Cohen 2015 (2week) 4.726 2528 42 5846 2618 39 30% -1.12[2.24,0.00 =T
Cohen 2015 (week) 6.705 2.892 39 7541 2416 37 27% -0.84[-2.03,0.36] S
Ryu 2015 (4 week) 139 033 27 272 041 26 943% -1.33[153,-1.13 [ ]
Total (95% CI) 108 102 100.0% -1.31[-1.51,-1.12] *
Heterogeneity: Tau®= 0.00; Chi*= 0.75, df= 2 (P = 0.69), F= 0% :4 :2 t f’

- 2
Favours [experimental] Favours [control]

Figure 7: Comparing injected local anesthetic to treatment groups, the treatment groups provided a statistically significantly greater improvement than local anesthetic

controls at follow-ups between 2 and 6 weeks

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cohen 2015 (6 month) 585 3.292 39 7.149 2967 37 1.3% -1.30(271,011]) i
Kvarstein 2019 (18 week) 41 35 31 51 35 20 07% -1.00[-2.97,097] —
Ryu 2015 (24 week) 1.23 038 21 348 058 11 18.0% -2.25[-2.63,-1.87) _
Ryu 2015 (8 week) 093 026 36 31 042 27 801% -217[-2.35,-1.99] [
Total (95% CI) 127 95 100.0% -2.17[-2.33,-2.00] L 2
Heterogeneity: Tau®= 0.00; Chi*= 3.00, df= 3 (P = 0.39), F=0% :4 :2 é i
Test for overall effect: Z= 26.39 (P < 0.00001) Favours [experimental] Favours [control]

Figure 8: Comparing injected local anesthetic to treatment groups, the treatment groups provided a statistically significantly greater improvement than local anesthetic

controls at follow-ups between 8 and 24 weeks

Experimental Baseline Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Naja 2006 (2 week) 275 092 24 368 1.335 25 339% -0.93[1.57,-0.29] 2006 ——
Cohen 2015 (6 week) 1.436 2087 38 316 25 39 151% -1.72[275,-0.70) 2015
Dilli 2015 (4 week) 175 1.05 33 245 12 33 434% -0.70[-1.24,-0.16] 2015 ~——
Cuadrado 2016 (1 week) 34 26 18 49 19 18 7.6% -1.50[299,-0.01] 2016
Total (95% CI) 113 115 100.0% -0.99[-1.41,-0.57] ’
Heterogeneity: Tau?= 0.03; Chi*= 3.52, df= 3 (P=0.32); F=15% _9 52 é i
Test for overall effect: Z= 4.64 (P < 0.00001) Favours [experimental] Favours [control]

Figure 9: Compared with baseline, injected local anesthetics provide a statistically significant reduction in the frequency of headache occurrence at follow-ups between

1 and 6 weeks

Testfor overall effect: Z=2.28 (P = 0.02)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD_Total Mean SD_Total Weight IV, Random, 95% CI _Year IV, Random, 95% CI
Naja 2006 (2 week) 275 092 24 352 1345 23 439% -0.77[1.43,-0.11) 2006 ==
Dilli 2015 (4 week) 175 1.05 33 195 145 30 481% -0.20[-0.83,043) 2015
Cuadrado 2016 (1 week) 34 26 18 45 22 18 80% -1.10(-2.67,047] 2016 —1
Total (95% CI) 7% 71 100.0% -0.52[-0.97,-0.07] <
Heterogeneity: Tau*= 0.01; Chi*= 2.06, df= 2 (P = 0.36), F= 3% P t 1 ;

-2 2
Favours [experimental] Favours [control]

Figure 10: Compared with controls, injected local anesthetics provide a statistically significant superior reduction in the frequency of headache occurrence at follow-ups

between 1 and 4 weeks

6) by the occipital artery.l'>'® In addition to causing pain
in the dermatomal distribution of the nerve, chronic cranial
sensory nerve compression has been shown in a rat model by
Filipovi¢ et al.®! to induce plasma protein extravasation in
the dura, a marker of inflammation, which is associated with
migraine. 6768

We show that headache pain severity improvements remain
statistically significant up to 6 months after treatment,
although the mean pooled reduction diminished to 1.07
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points at which point management with botulinum toxin
type A injection, pulsed radiofrequency, or cryoneurolysis
provided statistically significant superiority to the injected
anesthetic with corticosteroid. In addition to lesser occipital
nerve blocks, most studies included in the meta-analyses
utilized a “classical greater occipital nerve block,” where the
anesthetic is injected 1.5—3 cm lateral to the midline and 1-2
cm inferior to the occipital protuberance.>*” An alternate
method, the “subcompartmental injection technique,” appears

promising in efficacy and duration of improvements, >3
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and should be included in future research on outcomes of
injected anesthetics. For the subcompartmental injection
technique, ultrasound or fluoroscopy are utilized to guide the
injection inferior to the CV1 arch, 1-2 mm posterior to the
C2 spinous process.®” In a 2015 RCT of 30 participants,
the subcompartmental injections of Laurett et al.*! provided
24 weeks of significant analgesia (P < 0.001), reduction in
medication usage (P < 0.05), and improvement in quality
of life (P < 0.05), whereas their control arm of lidocaine
injections by the classic technique provided 2 weeks of quality
of life improvement and rescue pain medication reduction. The
improved outcomes of the subcompartmental technique are
speculated to be attributed to improved central desensitization
from anesthetic being injected near the dorsal root ganglia,™®!
but the subcompartmental injection technique was also shown
by Greher et al.®®’ in a cadaver study to be 100% accurate
at reaching the target greater occipital nerve compared with
the 80% accuracy of the classic technique (P = 0.002).
The decreased accuracy of the classic technique suggests
that more than one diagnostic block attempt may be needed
to elucidate which patients are good surgical candidates.
Additional RCTs should investigate the long-term outcomes
of the subcompartmental block as compared with nonsurgical
controls such as botulinum toxin. For patients who are poor
surgical candidates, these injection options may provide
clinically significant improvements to their quality of life.

Our meta-analysis shows that anesthetic injections provide a
statistically significant reduction in the frequency of headaches
which persisted to at least until 6 weeks postinjection, and pain
severity which persisted to at least 6 months postinjection. Future
studies with longer-term follow-up are needed to investigate the
reduction in headache frequency beyond 6 weeks.

This review is limited by a small number of RCTs with
comparable data for meta-analysis. These studies included
studies utilizing nonhomogenous criteria for patient inclusion,
different injection techniques, and different injected medications.
Furthermore, several studies utilized nerve stimulator-guided
injections. Although the electrical stimulation is presumably
subtherapeutic, the lowest duration of stimulation needed to
upregulate neurotrophic factors and the unknown effect of these
factors on sensory outcomes may make this a confounding
factor.’%7" [n addition, multiple different headache diagnoses
were included, however, a strength of this study is that all
included studies described occipital pain.

Conclusion

Occipital pain is a common debilitating disorder that leads
to profound decreases in quality of life. Before occipital

nerve surgery, anesthetic injections are utilized to confirm
occipital trigger site presence. These diagnostic injections
should be repeated to confirm an absence of response to
injection or performed under guidance technique using the
subcompartmental injection technique. Patient headache pain
severity is improved for at least 6 months after anesthetic
and corticosteroid injection, and patient headache frequency
is improved for at least 6 weeks after anesthetic and
corticosteroid injection. Future research should investigate the
subcompartmental injection technique’s long-term outcomes,
particularly for changes in headache frequency.

Clinical implications

* Injected local anesthetic with corticosteroid improves
occipital headaches for 6 months

* A mean 40%—-45% acute headache pain reduction is
achieved with local anesthetic injections

*  Peak improvement in pain from injected local anesthetics
is seen after 6 weeks

* Injection local anesthetics improve both pain severity and
headache frequency

Financial support and sponsorship
This study was performed without funding and the authors
have no financial interests.

Conflicts of interest
There are no conflicts of interest.

References

1. JensenR, Stovner LJ. Epidemiology and comorbidity of headache.
Lancet Neurol 2008;7:354-61.

2. Ahmed E Parthasarathy R, Khalil M. Chronic daily headaches. Ann
Indian Acad Neurol 2012;15(Suppl 1):S40-50.

3.  GBD 2016 Headache Collaborators. Global, regional, and national
burden of migraine and tension-type headache, 1990-2016:
A systematic analysis for the Global Burden of Disease Study 2016.
Lancet Neurol 2018;17:954-76.

4. Headache Classification Committee of the International Headache
Society (IHS) The international classification of headache
disorders, 3" edition. Cephalalgia 2018;38:1-211.

5. Garcifa-Gonzalez U, Calcaneo J, Cérdoba Mosqueda M. Reappraisal
of microsurgical decompression and neurectomy of the occipital
nerve in the treatment of occipital neuralgia. Interdiscip Neurosurg
2017;10:86-96.

6.  Guyuron B, Kriegler JS, Davis J, Amini SB. Five-year outcome of
surgical treatment of migraine headaches. Plast Reconstr Surg
2011;127:603-8.

7. Guyuron B, Reed D, Kriegler JS, Davis J, Pashmini N, Amini S.
A placebo-controlled surgical trial of the treatment of migraine
headaches. Plast Reconstr Surg 2009;124:461-8.

8. Haspeslagh SR, Van Suijlekom HA, Lamé IE, Kessels AG,
van Kleef M, Weber WE. Randomised controlled trial of
cervical radiofrequency lesions as a treatment for cervicogenic
headache [ISRCTN07444684]. BMC Anesthesiol 2006;6:1.

9. Jose A, Nagori SA, Chattopadhyay PK, Roychoudhury A. Greater

178 Journal of Anaesthesiology Clinical Pharmacology | Volume 39 | Issue 2 | April-June 2023



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Journal of Anaesthesiology Clinical Pharmacology | Volume 39 | Issue 2 | April-June 2023

Evans, et al.: Nerve blocks for occipital headaches

occipital nerve decompression for occipital neuralgia. J Craniofac
Surg 2018;29:e518-21.

Li E Ma Y, Zou J, Li Y, Wang B, Huang H, et al. Micro-surgical
decompression for greater occipital neuralgia. Turk Neurosurg
2012;22:427-9.

Raposio E, Caruana G. Tips for the surgical treatment of occipital
nerve-triggered headaches. Eur J Plast Surg 2017;40:177-82.
Ducic I, Felder JM 3, Janis JE. Occipital artery vasculitis not
identified as a mechanism of occipital neuralgia-related chronic
migraine headaches. Plast Reconstr Surg 2011;128:908-12.

Afifi AM, Carbullido MK, Israel JS, Sanchez RJ, Albano NJ.
Alternative approach for occipital headache surgery: The use of
a transverse incision and “W” flaps. Plast Reconstr Surg Global
Open 2019;7:e2176.

Raposio E, Bertozzi N. Trigger site inactivation for the surgical
therapy of occipital migraine and tension-type headache: Our
experience and review of the literature. Plast Reconstr Surg Global
Open 2019;7:e2507.

Israel JS, Kempton SJ, Afifi AM. Prospective analysis of the greater
occipital nerve location in patients undergoing occipital nerve
decompression. Ann Plast Surg 2018;81:71-4.

Ascha M, Kurlander DE, Sattar A, Gatherwright J, Guyuron B.
In-depth review of symptoms, triggers, and treatment of
occipital migraine headaches (Site IV). Plast Reconstr Surg
2017;139:1333e-42e.

Janis J, Barker J, Palettas M. Targeted peripheral nerve-directed
onabotulinumtoxin a injection for effective long-term therapy
for migraine headache. Plast Reconstr Surg Global Open
2017;5:e1270.

Gfrerer L, Maman DY, Tessler O, Austen WG Jr. Nonendoscopic
deactivation of nerve triggers in migraine headache patients:
Surgical technique and outcomes. Plast Reconstr Surg
2014;134:771-8.

Chmielewski L, Liu MT, Guyuron B. The role of occipital artery
resection in the surgical treatment of occipital migraine headaches.
Plast Reconstr Surg 2013;131:351e-6e.

Lee M, Lineberry K, Reed D, Guyuron B. The role of the third
occipital nerve in surgical treatment of occipital migraine
headaches. J Plast Reconstr Aesthet Surg 2013;66:1335-9.

Janis JE, Dhanik A, Howard JH. Validation of the peripheral trigger
point theory of migraine headaches: Single-surgeon experience
using botulinum toxin and surgical decompression. Plast Reconstr
Surg 2011;128:123-31.

Ducic I, Hartmann EC, Larson EE. Indications and outcomes
for surgical treatment of patients with chronic migraine
headaches caused by occipital neuralgia. Plast Reconstr Surg
2009;123:1453-61.

Acar E Miller J, Golshani KJ, Israel ZH, McCartney S, Burchiel KJ.
Pain relief after cervical ganglionectomy (C2 and C3) for the
treatment of medically intractable occipital neuralgia. Stereotact
Funct Neurosurg 2008;86:106-12.

Poggi JT, Grizzell BE, Helmer SD. Confirmation of surgical
decompression to relieve migraine headaches. Plast Reconstr Surg
2008;122:115-22.

Gille O, Lavignolle B, Vital J-M. Surgical treatment of greater
occipital neuralgia by neurolysis of the greater occipital nerve and
sectioning of the inferior oblique muscle. Spine 2004;29:828-32.
Gande AV, Chivukula S, Moossy JJ, Rothfus W, Agarwal V,
Horowitz MB, et al. Long-term outcomes of intradural cervical
dorsal root rhizotomy for refractory occipital neuralgia.
J Neurosurg 2016;125:102-10.

Ducic I, Felder JM 3%, Khan N, Youn S. Greater occipital nerve
excision for occipital neuralgia refractory to nerve decompression.
Ann Plast Surg 2014;72:184-7.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Finiels PJ, Batifol D. The treatment of occipital neuralgia: Review
of 111 cases. Neurochirurgie 2016;62:233-40.

Guyuron B, Kriegler JS, Davis J, Amini SB. Comprehensive
surgical treatment of migraine headaches. Plast Reconstr Surg
2005;115:1-9.

Forootan NS, Lee M, Guyuron B. Migraine headache trigger site
prevalence analysis of 2590 sites in 1010 patients. J Plast Reconstr
Aesthet Surg 2017;70:152-8.

Omranifard M, Abdali H, Ardakani MR, Talebianfar M.
A comparison of outcome of medical and surgical treatment
of migraine headache: In 1 year follow-up. Adv Biomed Res
2016;5:121.

Guyuron B, Lineberry K, Nahabet EH. A retrospective review of
the outcomes of migraine surgery in the adolescent population.
Plast Reconstr Surg 2015;135:1700-5.

Cohen SB Peterlin BL, Fulton L, Neely ET, Kurihara C, Gupta A,
et al. Randomized, double-blind, comparative-effectiveness
study comparing pulsed radiofrequency to steroid injections for
occipital neuralgia or migraine with occipital nerve tenderness.
Pain 2015;156:2585-94.

Polotto S, Simonacci E Grignaffini E, Grieco MB Raposio E. Surgical
treatment of frontal and occipital migraines: A comparison of
results. Plast Reconstr Surg Glob Open 2016;4:e653.
Vanelderen B Lataster A, Levy R, Mekhail N, van Kleef M,
Van Zundert J. 8. Occipital neuralgia. Pain Pract 2010;10:137-44.
Evers S. Comparison of cervicogenic headache with migraine.
Cephalalgia 2008;28(Suppl 1):16-7.

Global Burden of Disease Study 2013 Collaborators. Global,
regional, and national incidence, prevalence, and years lived with
disability for 301 acute and chronic diseases and injuries in 188
countries, 1990-2013: A systematic analysis for the Global Burden
of Disease Study 2013. Lancet 2015;386:743-800.

Yeh WZ, Blizzard L, Taylor BV. What is the actual prevalence of
migraine? Brain Behav 2018;8:e00950.

Guyuron B, Varghai A, Michelow BJ, Thomas T, Davis J. Corrugator
supercilii muscle resection and migraine headaches. Plast Reconstr
Surg 2000;106:429-34; discussion 435-7.

Dirnberger E Becker K. Surgical treatment of migraine headaches by
corrugator muscle resection. Plast Reconstr Surg 2004;114:652-7;
discussion 658-9.

Juskys R, Sustickas G. Effectiveness of treatment of occipital
neuralgia using the nerve block technique: A prospective analysis
of 44 patients. Acta Med Litu 2018;25:53-60.

Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group.
Preferred reporting items for systematic reviews and meta-analyses:
The PRISMA statement. BMJ 2009;339:b2535.

Higgins J, Greene S. Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0. 2011. Available from: www.handbook.
cochrane.org.

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;6:89-95.
Lauretti GR, Corréa SW, Mattos AL. Efficacy of the greater occipital
nerve block for cervicogenic headache: Comparing classical and
subcompartmental techniques. Pain Pract 2015;15:654-61.
Ashkenazi A, Matro R, Shaw JW, Abbas MA, Silberstein SD.
Greater occipital nerve block using local anaesthetics alone or
with triamcinolone for transformed migraine: A randomised
comparative study. J Neurol Neurosurg Psychiatry 2008;79:415-7.
Terzi T, Karakurum B, Ucler S, inan LE, Tulunay C. Greater
occipital nerve blockade in migraine, tension-type headache and
cervicogenic headache. J Headache Pain 2002;3:137-41.

Dilli E, Halker R, Vargas B, Hentz J, Radam T, Rogers R, et al.
Occipital nerve block for the short-term preventive treatment of

179



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

180

Evans, et al.: Nerve blocks for occipital headaches

migraine: A randomized, double-blinded, placebo-controlled study.
Cephalalgia 2014;35:959-68.

Ryu JH, Shim JH, Yeom JH, Shin WJ, Cho SY, Jeon WJ.
Ultrasound-guided greater occipital nerve block with botulinum
toxin for patients with chronic headache in the occipital
area: A randomized controlled trial. Korean J Anesthesiol
2019;72:479-85.

Kvarstein G, Hogstrom H, Allen SM, Rosland JH. Cryoneurolysis for
cervicogenic headache — A double blinded randomized controlled
study. Scand J Pain 2019;20:39-50.

Wan Q, Yang H, Li X, Lin C, Ke S, Wu S, et al. Ultrasound-guided
versus fluoroscopy-guided deep cervical plexus block for
the treatment of cervicogenic headache. Biomed Res Int
2017;2017:4654803.

Na SH, Kim TW, Oh S-Y, Kweon TD, Yoon KB, Yoon DM. Ultrasonic
doppler flowmeter-guided occipital nerve block. Korean J
Anesthesiol 2010;59:394-7.

Cuadrado ML, Aledo-Serrano A, Navarro B Lopez-Ruiz P,
Ferndndez-de-Las-Pefias C, Gonzdlez-Sudrez I, et al. Short-term
effects of greater occipital nerve blocks in chronic migraine:
A double-blind, randomised, placebo-controlled clinical trial.
Cephalalgia 2017;37:864-72.

Tobin J, Flitman S. Occipital nerve blocks: When and what to
inject? Headache 2009;49:1521-33.

Zhang H, Yang X, Lin Y, Chen L, Ye H. The efficacy of greater occipital
nerve block for the treatment of migraine: A systematic review and
meta-analysis. Clin Neurol Neurosurg 2018;165:129-33.

Shauly O, Gould DJ, Sahai-Srivastava S, Patel KM. Greater occipital
nerve block for the treatment of chronic migraine headaches:
A systematic review and meta-analysis. Plast Reconstr Surg
2019;144:943-52.

Tang Y, Kang J, Zhang Y, Zhang X. Influence of greater occipital
nerve block on pain severity in migraine patients: A systematic
review and meta-analysis. Am J Emerg Med 2017;35:1750-4.
Zhang N, Houle T, Hindiyeh N, Aurora SK. Systematic review:
Acupuncture vs standard pharmacological therapy for migraine
prevention. Headache 2020;60:309-17.

Vollesen AL, Benemei S, Cortese F, Labastida-Ramirez A,
Marchese E Pellesi L, et al. Migraine and cluster headache-The
common link. J Headache Pain 2018;19:89.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Huang ZJ, Li HC, Liu S, Song XJ. Activation of cGMP-PKG
signaling pathway contributes to neuronal hyperexcitability and
hyperalgesia after in vivo prolonged compression or in vitro acute
dissociation of dorsal root ganglion in rats. Sheng Li Xue Bao
2012;64:563-76.

Goadsby PJ. Pathophysiology of migraine. Ann Indian Acad Neurol
2012;15(Suppl 1):S15-22.

Seal RP. [lluminating the gap: Neuronal cross-talk within sensory
ganglia and persistent pain. Neuron 2016;91:950-1.

Piovesan EJ, Kowacs PA, Tatsui CE, Lange MC, Ribas LC,
Werneck LC. Referred pain after painful stimulation of the greater
occipital nerve in humans: Evidence of convergence of cervical
afferences on trigeminal nuclei. Cephalalgia 2001;21:107-9.
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;26:50-5.

Chua NH, van Suijlekom HA, Vissers KC, Arendt-Nielsen L,
Wilder-Smith OH. Differences in sensory processing between
chronic cervical zygapophysial joint pain patients with and without
cervicogenic headache. Cephalalgia 2011;31:953-63.

Filipovi¢ B, Matak I, Lackovi¢ Z. Dural neurogenic inflammation
induced by neuropathic pain is specific to cranial region. J Neural
Transm (Vienna) 2014;121:555-63.

Phebus LA, Johnson KW. Dural inflammation model of migraine
pain. Curr Protoc Neurosci 2001;Chapter 9:Unit9.1.
Ramachandran R. Neurogenic inflammation and its role in
migraine. Semin Immunopathol 2018;40:301-14.

Greher M, Moriggl B, Curatolo M, Kirchmair L, Eichenberger U.
Sonographic visualization and ultrasound-guided blockade
of the greater occipital nerve: A comparison of two selective
techniques confirmed by anatomical dissection. Br J Anaesth
2010;104:637-42.

Al-Majed AA, Brushart TM, Gordon T. Electrical stimulation
accelerates and increases expression of BDNF and trkB mRNA
in regenerating rat femoral motoneurons. Eur J Neurosci
2000;12:4381-90.

Jo S, Pan D, Halevi AE, Roh J, Schellhardt L, Hunter Ra DA, et al.
Comparing electrical stimulation and tacrolimus (FK506) to
enhance treating nerve injuries. Muscle Nerve 2019;60:629-36.

Journal of Anaesthesiology Clinical Pharmacology | Volume 39 | Issue 2 | April-June 2023



Appendix: Full-Search Strategy

Cochrane Library
Search performed from inception to June 11, 2020

Search # Search Terms Results
1 MeSH descriptor: [Neuralgia] explode all trees 1609
2 MeSH descriptor: [Posttraumatic Headache] explode all trees 84
3 MeSH descriptor: [Migraine Disorders] explode all trees 2577
4 MeSH descriptor: [Tension-Type Headache] explode all trees 298
5 (neuralgia* OR “Arnold’s neuralgia” OR “cranial neuralgia” OR “cranial neuralgias” OR “cervical neuralgia” 22848
OR “occipital neuralgia” OR “postoperative occipital neuralgia” OR “occipital pain” OR “nerve pain” OR “nerve
pains” OR “neuropathic pain” OR “neuropathy” OR “neurodynia” OR “neurodynias” OR “neurotmesis” OR
“axonotmesis” OR “neurapraxia” OR “nervous system trauma” OR “nervous system injury” OR “craniocervical
injury” OR “craniocervical injuries” OR “nerve compression” OR “nerve entrapment” OR “entrapment neuropathy”
OR “cranial nerve disease” OR “cranial nerve diseases” OR “occipital headache” OR “occipital headaches” OR
“cervicogenic headache” OR “cervicogenic headaches” OR “migraine” OR “occipital migraine” OR “cephalgia” OR
“cephalalgia”)
Word variations have been searched
6 #1 or #2 or #3 or #4 or #5 23340
Word variations have been searched
7 (“cervical plexus” or “greater occipital nerve” or “GON” or “lesser occipital nerve” or “third occipital nerve” or 2241
“occiput” or “occipital” or “C2 dorsal root” or “C2 nerve”)
Word variations have been searched
8 MeSH descriptor: [Cervical Plexus] explode all trees 113
9 #7 or #8 2295
Word variations have been searched
10 MeSH descriptor: [Nerve Block] explode all trees 3932
11 MeSH descriptor: [Lidocaine] explode all trees 5853
12 MeSH descriptor: [Steroids] explode all trees 57825
13 MeSH descriptor: [Injections] explode all trees 22046
14 MeSH descriptor: [Bupivacaine] explode all trees 5630
15 MeSH descriptor: [Anesthesia] explode all trees 19025
16 MeSH descriptor: [Dexamethasone] explode all trees 4444
17 MeSH descriptor: [Triamcinolone Acetonide] explode all trees 1076
18 MeSH descriptor: [Botulinum Toxins, Type A] explode all trees 1603
19 (“steroids” or “injections” or “injection” or “injection therapy” or “injected” or “nerve block” or “trigger point 225470
injections” or “pain management” or “corticosteroid” or “corticosteroid injection” or “lidocaine” or “triamcinolone”
or “kenalog” or “marcaine” or “botulinum” or “dexamethasone” or “bupivacaine” or “anesthesia” or “anesthetic”)
Word variations have been searched
20 #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 264098
Word variations have been searched
21 #6 and #9 and #20 149 (12 reviews,

Word variations have been searched

137 trials)




Ovid EMBASE and Ovid MEDLINE
Search performed from inception to June 11, 2020
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6 and 9 and 21

10or 11 or12or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20

(steroids or injections or injection or injection therapy or injected).ti, ab, kw.

(nerve block or trigger point injections or pain management or corticosteroid or corticosteroid injection or lidocaine or
triamcinolone or kenalog or marcaine or botulinum or dexamethasone or bupivacaine or anesthesia or anesthetic).ti, ab, kw.

exp Botulinum toxins, type A/
exp Triamcinolone Acetonide/
exp Dexamethasone/

exp Anesthesia/

exp Bupivacaine/

exp Injections/

exp Steroids/

exp Lidocaine/

exp Nerve block/

7 or 8

exp Cervical plexus/

(cervical plexus or greater occipital nerve or GON or lesser occipital nerve or third occipital nerve or occiput or occipital or C2
dorsal root or C2 nerve).ti, ab, kw.

lor2or3or4or5

(neuralgia* or cranial neuralgia or cranial neuralgias or cervical neuralgia or occipital neuralgia or postoperative occipital
neuralgia or occipital pain or postoperative occipital neuralgia or nerve pain or nerve pains or neuropathic pain or neuropathy
or neurodynia or neurodynias or neurotmesis or axonotmesis or neurapraxia or nervous system trauma or nervous system
injury or craniocervical injury or craniocervical injuries or nerve compression or nerve entrapment or entrapment neuropathy
or cranial nerve disease or cranial nerve diseases or occipital headache or occipital headaches or cervicogenic headache or
cervicogenic headaches or migraine or occipital migraine or cephalgia or cephalalgia).ti, ab, kw.

exp Tension-type headache/

exp migraine disorders/

exp Posttraumatic headache/

exp neuralgia/
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Web of Science
Search performed from inception to June 11, 2020

#17  #16 AND #12 AND #8 AND #4 359
#16  #15 OR #14 OR #13 1,074,052
#15  KP = (steroids or injections or injection or injection therapy or injected) 146,601
#14  AB = (steroids or injections or injection or injection therapy or injected) 841,827
#13  TI = (steroids or injections or injection or injection therapy or injected) 259,190
#12  #11 OR #10 OR #9 691,062
#11  KP = (nerve block or trigger point injections or pain management or corticosteroid or corticosteroid injection or lidocaine 178,625

or triamcinolone or kenalog or marcaine or botulinum or dexamethasone or bupivacaine or anesthesia or anesthetic or
lidocaine or steroids or triamcinolone acetonide or botulinum toxins, type A)

#10  AB = (nerve block or trigger point injections or pain management or corticosteroid or corticosteroid injection or lidocaine 422,786
or triamcinolone or kenalog or marcaine or botulinum or dexamethasone or bupivacaine or anesthesia or anesthetic or
lidocaine or steroids or triamcinolone acetonide or botulinum toxins, type A)

#9 TI = (nerve block or trigger point injections or pain management or corticosteroid or corticosteroid injection or lidocaine 272,663
or triamcinolone or kenalog or marcaine or botulinum or dexamethasone or bupivacaine or anesthesia or anesthetic or
lidocaine or steroids or triamcinolone acetonide or botulinum toxins, type A)

#8 #7 OR #6 OR #5 40,119

#7 KP = (cervical plexus or greater occipital nerve or GON or lesser occipital nerve or third occipital nerve or occiput or 3,467
occipital or C2 dorsal root or C2 nerve)

#6 AB = (cervical plexus or greater occipital nerve or GON or lesser occipital nerve or third occipital nerve or occiput or 34,016
occipital or C2 dorsal root or C2 nerve)

#5 TI = (cervical plexus or greater occipital nerve or GON or lesser occipital nerve or third occipital nerve or occiput or 7,013
occipital or C2 dorsal root or C2 nerve)

#4 #3 OR #2 OR #1 236,413

#3 KP = (neuralgia* or cranial neuralgia or cranial neuralgias or cervical neuralgia or occipital neuralgia or postoperative 80,600

occipital neuralgia or occipital pain or postoperative occipital neuralgia or nerve pain or nerve pains or neuropathic pain
or neuropathy or neurodynia or neurodynias or neurotmesis or axonotmesis or neurapraxia or nervous system trauma
or nervous system injury or craniocervical injury or craniocervical injuries or nerve compression or nerve entrapment or
entrapment neuropathy or cranial nerve disease or cranial nerve diseases or occipital headache or occipital headaches
or cervicogenic headache or cervicogenic headaches or migraine or occipital migraine or cephalgia or cephalalgia or
tension-type headache or posttraumatic headache)

#2 AB = (neuralgia* or cranial neuralgia or cranial neuralgias or cervical neuralgia or occipital neuralgia or postoperative 142,414
occipital neuralgia or occipital pain or postoperative occipital neuralgia or nerve pain or nerve pains or neuropathic pain
or neuropathy or neurodynia or neurodynias or neurotmesis or axonotmesis or neurapraxia or nervous system trauma
or nervous system injury or craniocervical injury or craniocervical injuries or nerve compression or nerve entrapment or
entrapment neuropathy or cranial nerve disease or cranial nerve diseases or occipital headache or occipital headaches
or cervicogenic headache or cervicogenic headaches or migraine or occipital migraine or cephalgia or cephalalgia or
tension-type headache or posttraumatic headache)

#1 TI = (neuralgia* or cranial neuralgia or cranial neuralgias or cervical neuralgia or occipital neuralgia or postoperative 92,919
occipital neuralgia or occipital pain or postoperative occipital neuralgia or nerve pain or nerve pains or neuropathic pain
or neuropathy or neurodynia or neurodynias or neurotmesis or axonotmesis or neurapraxia or nervous system trauma
or nervous system injury or craniocervical injury or craniocervical injuries or nerve compression or nerve entrapment or
entrapment neuropathy or cranial nerve disease or cranial nerve diseases or occipital headache or occipital headaches
or cervicogenic headache or cervicogenic headaches or migraine or occipital migraine or cephalgia or cephalalgia or
tension-type headache or post traumatic headache) Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S,
BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years Edit

ClinicalTrials.gov

Searched All Study Types, All Study Results

Condition or Disease
Occipital neuralgia OR migraine headache OR cervicogenic headache OR greater occipital nerve OR lesser occipital nerve

OR third occipital nerve OR GON OR LON OR TON OR C2 neuralgia OR Arnold’s neuralgia OR occipital nerve

entrapment

Other terms

Infiltration OR injection OR nerve block OR corticosteroid OR steroid OR lidocaine OR bupivacaine OR dexamethasone
OR botulinum 176



