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Cranial nerve blocks (CNBs) have been used for the acute and preventive treatment
Edited by: of a variety of headaches, including migraine. The effectiveness of CNBs in migraine
Marcelo Morees Valenco is usually observed beyond the duration of the nerve block, possibly due to central
pain modulation. The most used target is the greater occipital nerve. Other commonly
targeted nerves are the lesser occipital nerve and various branches of the trigeminal
nerve, including the supratrochlear, supraorbital, and auriculotemporal nerves. CNBs

Keywords: are generally safe and well-tolerated procedures that can be performed in either
Migraine emergency or outpatient settings. There is currently no guideline standardizing CNBs
Ei':;j'ccr:‘i;z’i'n": in migraine. In clinical practice, as well as the few published studies, the results are
Craniol nerve block encouraging, justifying further studies in the area. In the present study we critically
Greater occipital nerve block review the literature about the safety and efficacy of CNBs in the treatment of migraine
Lesser occipital nerve block attacks and in the preventive treatment of migraine.
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Introduction

igraine is a chronic disease that affects more than one

billion people around the world." In Brazil, approxi-
mately one seventh of the adult population is affected by
migraine.>® One of the proposed pathophysiologic mecha-
nisms of migraine involves activation of the trigeminovascu-
lar system, which consists of small-caliber pseudounipolar
sensory neurons that originate from the trigeminal ganglion
and dorsal superior cervical roots.*

Cranial nerve blocks (CNBs) have been usedin
thetreatment ofmigraine. The rationale is the anesthetic
blockade of sensitive fibers of dorsal superior cervical
roots or branches of the trigeminal nerve, thus leading
to inhibition of the trigeminovascular system. CNBs can
be used for acute treatment of migraine in patients who
have severe and prolonged attacks, as well as for patients
who are refractory or have contraindications to standard
symptomatic freatments. Repeated blocks have been usedas
an alternative for prophylactic migraine treatment.>¢

The CNBs technique and procedures have not yet been
definitively standardized. Greater or lesser occipitalnerves
block, as well as blocking trigeminal nerve branches, such
as the supraorbital nerve (SON), supratrochlear nerve
(STN), and auriculotemporal nerve (ATN) have been
reported.The greater occipital nerve (GON) block it is
the most performed and reported procedure. There is also
variation in relation to the type of anesthetic used and the
association or not of corticosteroids.>”

The aim of the present study was to review and discuss the
current literature on the use of CNBs in the treatment of migraine.

Methodology

The process of collection and selection of published
papers was carried out through a search in the main
online libraries of medical literature available: PubMed
and LILACS, and was executed in two stages. First with
a combination of descriptors, including “migraine” OR
“episodic migraine” OR “chronic migraine”, and then a
second search with its relation to “nerve block” OR “cranial
nerve block” OR “greater occipital nerve block” OR “lesser
occipital nerve block” OR “supratrochlear nerve block”
OR “supraorbital nerve block” OR “auriculotemporal nerve
block”, from Jan, 2012 to Jan, 2022. The two researchers
searched for articles for comparison and verification of the
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articles found and included in the study. The screening of
articles for inclusion and exclusion considered only the title
and abstract of the article.

It was included articles with a population over 18 years
old and we excluded publications older than 10 years,
articles not written in English, duplicated articles and
review articles. The type of study, studied population,
blockade indication (attack or prophylactic treatment), and
the results obtained in terms of efficacy, safety and adverse
effects were recorded. The references were consulted and
other references from the articles that were identified in
the initial search were also selected and reviewed for
extraction of additional information or points of view.

Results

Using the above-mentioned descriptors, the described
search identified 81 articles. After applying the inclusion
and exclusion criteria, 34 articles were selected, three of
which were excluded due to duplicity. Of the selected
articles, 13 studies were eligible based on the "abstract"
analysis (Figure 1).

Articles identified through databases (Pubmed and Lilacs) through keywords
(N=81)

Articles excluded: with > 10
years of publication; not
english language; population
< 18 years old

-

34 articles

Deleted duplicate articles

e—

31 anticles

l excluded abstract

13 articles

Figure 1. Article selection flowchart

Of the total of 13 articles selected, five were clinical
trials and eight were observational studies. The migraine
type, the clinical indication of CNBs, whether for acute or
prophylactic treatment, the blocked nerve, the medication
used, the dosage scheme, as well as the results found in
each of the studies are shown in Table 1.
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Table 1. Summary of the main findings of the selected studies on the efficacy and safety of CNBs in migraine.
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Intervention

Adverse

Citation Setting Study type n Placebo (n)  Migraine type effects Results
Mli(grcfine atta- Headache freed
" ck refractory eadache freedom
Er"ﬁdm"” ef Acute RCT 13 15 to intravenous Mild (3) with intervention supe-
: meioc':(liopra- rior to placebo
mide
; Acute migrai- Mild (35 Most patients with
Allen et al.? Acute Retrospective 562 0 ne patients) good response
Attack of mi- .
Ebied et al.’®  Acute Retrospective 190 0 graine with or Mild (3%) 42%&'{:‘12;2?::6(]'
without aura P
_— . Pain reduction and
guﬂdmdo e Acute Observational 18 0 '\/gg:glgﬁanth No significant aura
: v resolution
Chronic mi-
groinivi/iihout Mild (10 |
. prophylactic i ntervention superior
Inan et al.' Preventive RCT 39 33 medication patients) fo placebo
and analgesic
overuse
. 24 with and Migraine with No significant
5f1sghlp02h° e Preventive RCT 24 without 0 MIDAS score No differences with and
: triamcinolone > 11 without triamcinolone
" No significant
Episodic . 9
Dilli et al.™ Preventive RCT 33 30 or chronic Mild (21%) d'fﬁ:cgﬁfiobnem%en
migraine placebo
Refractor . -
Palamar et " ory Mild (1 Superiority of treat-
al.’® Preventive RCT N 12 rsg%’}:fe patient) ment over placebo
Atk 28 unil | - Reduction ihn palin l(re-I
Unal-Artik et . . unilatera ronic quency with unilatera
al. 16 Preventive  Retrospective g hijateral 0 migraine Not reported "¢ 4 ilateral GON
block
I Reduction on migrai-
Inan et al." Preventive  Retfrospective 78 0 Migraine Not reported ne frequency for 3
without aura monthe
Migraine
Okmenel  preventive  Uncoptrolled 60 0 g;*:gg;lgﬁg No Reduction in MIDAS
treatments
. h Significant reduc
2]:}11;” arz et Preventive  Observational 71 0 rgihrr(;ri]rlmce Mclulitiiegis()) tion in headache
: 9 P frequency
Re(:!uciiorzjip pain in-
Chronic mi- tensity and tre uen'(\:?/,
F des et ) Uncontrolled ronic . Reduct HIT6.
STANAes €1 Preventive ni%?]gcr’f e 64 0 graine withor  Mild (8%) giffgrécr)\l;elg betweeno

al.

without aura

block and
MNCBs

CNBs - cranial nerve blocks RCT - randomized clinical trial; GON - great occipital nerve; MIDAS -migraine disability assessment;
HIT-6 —~headache impact test.; MNCBs -multiple cranial nerve blocks
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Four studies assessed CNBs for acute migraine treatment,
one was a randomized clinical trial (RCT)®, two were ret-
rospective®'?, and one was observational. A total of 783
patients were included in these four studies. Most patients
obtained relief of the migraine attack with the blockade. In
the only placebo-controlled study for migraine attack treat-
ment the percentages of headache freedom at 30 minutes
and sustained headache relief for 48 hours were 31% and
23%, respectively. In this study no patients in the placebo
arm obtained complete headache relief. The uncontrolled
studies evaluating the abortive effect of CNBs in migraine
attacks showed results considered satisfactory, with symp-
toms relief ranging from 42% to 82% of cases.

Nine of the selected studies assessed CNBs for migraine
preventive treatment. Three of them were RCT comparing
CNBs with anesthetic drug against placebo. These three
studies included 83 patients treated with CNBs and 65
in the placebo group.”™' In one of these three studies
bupivacaine was associated with methylprednisolone and
in two this anesthetic drug was given alone. Two of these
three controlled studies reported superiority of blockage
with bupivacaine over placebo. In one of these two studies
the number of headache days had decreased from 18.1+5.3
to 8.8+4.8 during the first month after GON block and this
reduction was significantly higher than with placebo12. The
other study showed significant reduction in average monthly
visual analogue scale from 3.93+1.80 to 1.55+1.42in the
first month affer injection and this reduction was significant-
ly higher than with placebo®.One of the three controlled
studiesshowed no significant differences between blockage
with anesthetic drug and placebo. In this last study it was
found that the percentage of patients with at least a 50%
reduction in the frequency of moderate or severe headache
days was 30% both for intervention and placebo groups.™

One study evaluated the association or not of the anesthetic
with triamcinolone and found no differences in the results in
the group with and without association with this corticoste-
roid.”® The other five studies evaluating CNBs for migraine
prophylactic treatment were retrospective or observational
and they includedoverall 339 patients. All these studies
showed reduction in the number of days with pain and
headache intensity when pre-reatment and posttreatment
periods were compared. The frequency of reported adverse
effects was very low, and only mild adverse events were
recorded, the most frequent being local pain. Of the 1,205
patients treated with the block in all these 13 studies, none
experienced serious adverse effects due to the procedure.
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Table 1. Summary of the main findings of the selected studies on the efficacy
and safety of CNBs in migraine.

Author, year Drug used

Friedman, et al.8 Acute. Bilateral, GON block, 3 mL of 0.5% bupivacaine
Allen ef al.? Acute. Unilateral, GON block, 6.3 mL of 0.25% bupivacai-
: ne, 2.5 mL of 0.5% bupivacaine, 2.4 ml of 0.5%lidocaine

. Acute. Unilateral or Bilateral*, GON block, Lidocaine with
Ebied ef al.'® dexamethasone* *, bupivacaine with methyfprednisolone**

Cuadrado et al.” Acute. Bilateral, GON block, 2 mL of 0.5% bupivacaine
Preventive, Unilateral, GON block once a week. 1.5 ml of

Inan et al.'? 0.5% bupivacaine

. Preventive, Bilateral, one GON block, 1 ml of 2% lidocaine
Koshipazha et al. with or without framcinolone
Preventive, Unilateral or Bilateral* **, one GON block,0.25
mL of 0.5% bupivacaine + 0.5 mL of 20 mg methylpredniso-
lone and 0,25 mL 1% lidocaine without epinephrine

Dilli et al.™

Preventive. Unilateral, USG guided one GON block. 1.5 mL

Palamar et al.'® of 0.5% bupivacaine

Preventive. Unilateral or Bilateral*, GON block once a

Unal-Artik et al.’® week for the first month, after once month, 1.5 mL of 0.5%
bupivacaine
Inan et al'? Preventive, Unilateral, GON block once a week, 2 mL of

0.25% bupivacaine

Preventive, Unilateral, GON block once a week, 2 mL of

Okmen ef al'® 0.5% bupivacaine

Preventive. Bilateral, one GON block, 4 mg of Fortecortin

Schwarz et al'? and 4 mL of 1% lidocaine

Preventive. Bilateral, one GON block or one MNCBs 2ml
of 40 mg methylprednisolone, 1ml of 2% lidocaine, 1ml of
0.5% bupivacaine, 0.5ml of 2% lidocaine and 0.5 ml of
0.5% bupivacaine

*random **uninformed dose ***depending on the headache
complaint

GON - great occipital USG - ulirasound MNCB -multiple cranial

nerve blocks

Fernandes et al?°

Discussion

The present review shows that GON block is a potential
effective treatment for migraine, either for symptomatic
relief in attacks as for prophylactic treatment. Regarding
safety, there was uniformity in the results of the studies
indicating that adverse effects are rare and, when present,
mild. No cases of serious adverse effects were reported in
any of the reviewed studies.

Regarding CNBs in the treatment of migraine attacks, only
one study was a placebo-controlled RCT.® It was a small
study that showed significant blockade superiority, but
with small percentages of complete headache remission,
both after 30 minutes and 48 hours. Uncontrolled studies
also showed apparently moderate results in the control
of migraine attacks. The techniques used, whether with
unilateral or bilateral blocks, as well as the anesthetic
used and the eventual association with corticoids was not
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uniform across studies. Thus, the CNBs seems to be an
alternative in the treatment of the migraine crisis, but its
precise role remains unclear. As an advantage, its safety
can be highlighted. As a disadvantage, the need of the
availability of a professional trained in performing CNBs
in the emergency unit stands out, which is not the case in
most emergency services.

The knowledge about the effectiveness of using CNBs
in the preventive treatment of migraine has also been
compromised by the small size of the studies, the rarity
of adequately controlled studies, the heterogeneity of
the therapeutic schemes used, the non-uniformity of the
evaluated outcomes, and the short follow-up time adopted
in the studies. Two controlled studies showed a reduction
in the number and intensity of attacks in the first 30 days
affer the blockade, however, another controlled study
failed to demonstrate a higher percentage of treated
patients reaching a 50% reduction in attacks in the first
month after the intervention.'>'%'5 In this study, the rate
of patients achieving this outcome was quite low in both
groups. Uncontrolled studies have shown a reduction in
the frequency of attacks and a reduction in the impact of
migraine up to 3 months after the blockade, in comparison
with the pre-blockade period. However, these results must
be interpreted with caution, as it is known that treatment
modality (injection vs pill) may play a role in the presence
and magnitude of placebo response, since it is associated
with patients’ expectations.?!

CNBs are an easy and low-cost procedure.The American
Headache Society (AHS) suggests injection one third of
the distance between the external occipital protuberance
and the mastoid process for GON block. In one study it
is suggested that there is benefit in using the ultrasound
device fo defect the exact location of the GON for effective
blockade. Although this seems reasonable, it should be
kept in mind that the need for ultrasound equipment makes
the procedure more expensive and therefore reducing
the availability of professionals and services qualified to
perform the procedure'®. There is no evidence to indicate
superiority in performing unilateral or bilateral blocks,
GON blocks or multiple cranial nerves blocks.?% The
decisions regarding the procedure in clinical practice rely
much more on the physician's experience than on clear
evidence.

Despite the low level of evidence, CNBs have their place
in the treatment of migraine, for instance, in patients with
unavoidable adverse effects with other treatments, whether
for attacks or prophylactic treatment®. In addition, CNBs
may be an alternative when conventional treatments are
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contraindicated as for the treatmentof migraine during
pregnancy, considering the safety in this group of
patients.>¢ CNBs can also be used as an alternative for
washout or bridging therapy when discontinuing analgesics
in patients with analgesic overuse headache, although
there is still no robust evidence in this regard.’® CNBs can
also be used as an adjunctive therapy in patients who are
already on prophylactic treatment, especially if insufficient
response has been achieved with conventional preventive
treatment.’> CNBs contraindications are rare and include
infection and malformation at the injection site and allergy
to anesthetics. CNBs should not be performed in patients
using anticoagulants, or in those with coagulation disorders
and bleeding risk.> Adverse effects are rare and mild and
include pain at the application site, momentary dizziness
during the procedure, vasovagal symptoms, cervical and
lumbar pain after the blockade, facial edema, and facial
redness.

In conclusion, the use of CNBs in the treatment of migraine
is an alternative for selected cases and when theattending
physician has expertise in performing it. The low level
of evidence of CNBs for migraine makes it necessary to
carry out well-designed controlled studies. Only with them
it will be possible to define a precise role for CNBs in the
treatment of migraine. Until then, the CNBs will remain as
an additional resource that will be used in a non-standard
way, depending on the experience of the physician, and
the individual protocols of each headache service.
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