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Abstract

Purpose of Review Migraine is a common disorder which in many cases can be adequately treated with medications. However,
there are some patients who may either not respond to medications or have contraindications to their use. In this review, we will
evaluate the available literature on the interventional procedures available to treat patients with episodic migraine. We will review
the technical details of performing the procedures, the potential mechanisms of action, and available data on their effectiveness.
Recent Findings Recent studies conducted on the subject of interventional procedures including peripheral nerve blocks
and onabotulinumtoxinA indicate that some patients with episodic migraine may find benefit from such procedures.
Summary In patients with episodic migraine whom traditional treatments have not been effective or are contraindicated, inter-
ventional procedures may offer an opportunity to provide additional treatment options.
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Introduction

Migraine is a primary headache disorder with clearly de-
fined diagnostic characteristics established within the
International Classification of Headache Disorders, third
edition [1]. The diagnostic criteria of migraine include
attacks consisting of both headache features as well as
non-headache features. Migraine is a common disorder,
affecting 12% of the population in the USA [2] and is
responsible for 5 to 9 million visits with primary care
annually in the USA [3, 4]. According to ICHD-3 criteria,
patients with migraine can then be further diagnosed with
chronic migraine (CM) when having 15 or more headache
days per month with at least 8 days meeting ICHD criteria
for migraine with or without aura [1]. Patients can also be
diagnosed with status migrainosus (SM) when having a
migraine attack lasting more than 72 h causing disability
[1]. While there are no specific diagnostic criteria for ep-
isodic migraine (EM) in ICHD-3, the term refers to those
individuals with fewer than 15 headache days per month.
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Those individuals with CM may result in having mi-
graines that can be a more severe and longer-lasting, more
difficult treat and have greater functional impairment than
those with EM [5]. To further differentiate patients, those
with EM can be further subclassified as having either low-
frequency episodic migraine (LFEM) or high-frequency
episodic migraine (HFEM). There is no clear standardiza-
tion of the definition of LFEM versus HFEM, but gener-
ally ranges between 8 to 14 or 10 to 14 headache days per
month are used to characterize HFEM [6, 7].

Despite the numerous recent advances in the pharma-
cological and neuromodulatory options for treating mi-
graine, there remain numerous reasons why these treat-
ments may not be the best available options for patients.
There may be concomitant conditions such as cardiovas-
cular or cerebrovascular diseases, renal or hepatic impair-
ment, pregnancy, psychiatric comorbidities, or drug inter-
actions where these available treatments may not be the
ideal options. Due to the more refractory nature of CM,
many studies involving interventional procedures for
treating migraine focus more on the population of patients
with CM than those with EM.

This review aims to evaluate interventional procedures
that are utilized in clinical practice and explore the phys-
iological rationale for their use, the techniques involved in
performing the procedures, and the available evidence for
their benefit to patients with EM.
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Peripheral Nerve Blocks in Episodic Migraine

Peripheral nerve blocks (PNBs) are commonly used proce-
dures as they are generally thought of as safe and well-
tolerated procedures that in the outpatient setting can provide
relief within minutes to patients of not only of a headache but
also of allodynia and photophobia [8]. The pain modulating
effects of PNBs can last in some patients up to several months,
which far outlasts the pharmacokinetic profile of the type of
local anesthetic that is utilized in the procedure [9]. The anal-
gesic effects of PNBs are not fully understood, but pain sup-
pression is likely due to the selective blocking of sensory
fibers while sparing motor functions then producing central
pain modulating effects via second-order neurons in the
trigeminocervical complex [10e].

Most commonly, PNBs are performed in the anatomical
distribution of the pain that the patient is experiencing, al-
though due to the convergence of numerous nociceptive sys-
tems centrally, there may be analgesic effects outside of the
distribution of the nerve anesthetized.

Greater Occipital Nerve

Perhaps one of the more commonly injected peripheral nerves
in EM is the greater occipital nerve (GON). The GON is a
branch of C2 which innervates the posterior scalp medially
from the occipital protuberance to the vertex. While there
can be anatomical variation between patients, oftentimes the
GON is located adjacent to the occipital artery, which can
many times be palpated or is approximately 2 cm lateral to
the occipital protuberance.

The technique for GON block includes the injection of
solution over the distribution of the GON. There has been
some lack of consensus of what solution to use in the prepa-
ration of GON block. Many practitioners will use lidocaine 1—
2% (quicker onset with shorter duration), bupivacaine 0.25—
0.5% (delayed onset with longer duration), or a combination
of the two. They may also use the combination of local anes-
thetic with a corticosteroid; however, a randomized, double-
blind control study for the benefit of the addition of cortico-
steroid to the local anesthetic found no benefit over local an-
esthetic alone [11].

Lesser Occipital Nerve

The lesser occipital nerve (LON) is a branch of C2 and C3
innervating the posterior scalp laterally down to the upper
neck. The LON can be injected approximately 1-2 cm medi-
ally to the mastoid process. Similarly to GON block, a mixture
of lidocaine and bupivacaine is most commonly used for in-
jection. Blockade of the LON has not been systematically
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studied in EM but is commonly included with blockade of
the GON and other PNBs.

Auriculotemporal Nerve

The auriculotemporal nerve (ATN) is a branch of V3 which
innervates above the ear and temporalis muscle. Similar to
other PNBs, blockade of the ATN can be achieved with injec-
tion of local anesthetic just anterior to the tragus of the ear.
Patients will experience anesthesia anterior and superior to the
ear if this nerve is injected properly. Similarly to LON blocks,
blockade of the ATN has not been systematically reviewed.

Supraorbital and Supratrochlear Nerves

The supraorbital nerve (SON) and supratrochlear nerve (STN)
are both branches of V1 providing sensation above the eye-
brow medially (STN) and laterally (SON). Injection of the
STN is performed at or slightly above the level of the eyebrow
over its medial border. The injection of the SON is performed
approximately 2 cm lateral to the SON injection. For both
injections, local anesthetic is injected in the identified loca-
tions. Corticosteroids should be avoided in these locations due
to the risk of a cosmetically viewable area of lipoatrophy that
can occur with intramuscular steroid injections.

Blockades of the SON and STN are commonly performed
with other PNBs. A comment in the author’s experience is
that, many times, patients will find these particular PNBs to
be the most tender of the locations of nerve blocks during the
injection itself.

The effectiveness of peripheral nerve blocks has been
reviewed in a variety of studies that have significant variabil-
ity between them, including populations of patients (EM and/
or CM), preventive or acute treatment, outcome measures, the
peripheral nerves blocked, and medications administered. A
limitation to conducting placebo-controlled studies with anes-
thetics is that patients will be aware of whether they experi-
ence the sensory effects of the anesthetic or not.
Unfortunately, there are few studies specifically evaluating
patients with EM, rather than the more frequently studied
patient population with CM.

Reviewing more recent studies that specifically include
patients with EM, a randomized, double-blinded study used
as an active intervention 2.5 mL bupivacaine 0.5% plus 20 mg
methylprednisolone versus a placebo solution of 0.25 mL li-
docaine 1% for prevention of migraine. In patients with epi-
sodic migraine in the 28-day period post-injection, there was
no difference in frequency of migraine compared with placebo
in the patients who received GON blockade [12].

With the combined treatment of GON and SON blockade
in a population of patients with episodic migraine, statistically
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significant reductions in both headache frequency as well as
headache severity were seen compared with placebo. Patients
with episodic migraine treated with combined GON and SON
blocks experienced a reduction from 4.9 headache days per
month down to 2.3 (a 53.1% reduction), compared with pla-
cebo experiencing only a reduction from 5.2 headache days
per month down to 4.4 (a 15.1% reduction) [13].

For the acute treatment of EM, a recent retrospective re-
view of patients is reported as having EM presenting with
acute migraine received GON blocks at the time of their office
visits. Nearly all patients (99.3%) received local anesthetic
combined with corticosteroids. Using self-reported pain im-
provement scores, 82% of patients reported their pain re-
sponse to GON block as moderate or significant [14].

A randomized controlled study for treatment of acute mi-
graine in the emergency room setting showed GON block as
effective as the combination of IV dexketoprofen and
metoclopramide, and both were more beneficial than placebo.
This study showed patients had a 44.4% decrease on the pain
scale score for headache with a GON block of a solution of
1 mL 0.5% bupivacaine and 1 mL normal saline vs. a placebo
injection of 2 L of normal saline [15].

In conclusion, it appears that for EM, PNBs can be helpful
preventively when performed as combined GON and SON
blocks and for acute migraine as a GON block.

Sphenopalatine Ganglion

The sphenopalatine ganglion (SPG) is a region of neurons that
are housed within the pterygopalatine fossa containing senso-
ry fibers that innervate V2 as well as parasympathetic and
sympathetic fibers. Blockade of the SPG has long been uti-
lized in treating headache disorders, perhaps most commonly
in cluster headache; however, there have been several studies
in migraine, most commonly for the acute treatment of
migraine.

The blockade of the SPG can be achieved by several
methods which range from rather invasive transcutaneous or
intraoral injection to less invasive methods. The less invasive
methods of SPG blockade are aimed at instilling a local anes-
thetic to the mucosa of the lateral posterior wall of the nasal
cavity. This is one PNB that patients may be able to perform
on their own as needed at home. One method is for patients to
use a syringe filled with lidocaine that is inserted to the tip of
the nostril and lidocaine is slowly introduced to the posterior
portion of the nasal cavity. An additional method is to use a
cotton-tipped applicator saturated with lidocaine that is
inserted transnasally to the posterior wall of the nasal cavity.
Flexible catheters for SPG blockade have been available for
practitioners to perform the procedure in a minimally invasive
manner in the office.

The effectiveness of SPG blockade in migraine has been
most studied for the acute treatment of migraine. A placebo-
controlled trial for intranasal lidocaine demonstrated that pa-
tients treated with lidocaine were more likely to experience
headache relief within 15 min as opposed to those who re-
ceived placebo; however, many experienced recurrence of
headache soon after experiencing initial relief [16]. At a
follow-up study of patients treated at home with intranasal
lidocaine, 35.8% of patients experienced headache relief with-
in 15 min when treated with 4% lidocaine, compared with
7.4% of patients receiving placebo [17]. Another recent un-
controlled retrospective study had 70.9% of patients with
headache freedom at 15 min with a single treatment of
transnasal SPG block of 2 mL of 2% lidocaine in each nostril
[18].

A transcutaneous approach to treat status migrainosus has
recently been studied with patients undergoing a
suprazygomatic SPG block with a 5 mL mixture of dexameth-
asone (1 mL) and 0.5% ropivacaine (4 mL). Patients reported
a 67.2% reduction in pain severity 30 min following the pro-
cedure, and this improvement of pain was seen after failure of
other medical treatment for acute migraine [19].

In conclusion, for EM, there is not any available literature
on the preventive effects of SPG blockade; however, there is
some evidence for using SPG blocks for the acute treatment of
migraine, particularly when this can be taught to patients how
to perform at home.

A comment from the author is that, at the time of prepara-
tion of this manuscript, the COVID-19 pandemic was spread-
ing, and our practice had discontinued the offering of
intranasal-based procedures for the acute treatment of mi-
graine performed in the office.

Trigger Point Injections

Trigger point injections (TPIs) are commonly performed pro-
cedures for a variety of conditions that include musculoskele-
tal pain. Trigger points are a finding on physical examination
as a sign of myofascial pain and inflammation. Trigger points
have been identified as present in 94% of patients with mi-
graine compared to 29% of controls, with the number of trig-
ger points related to increased attack frequency. The majority
of these trigger points were found in the temporal and
suboccipital regions [20].

TPIs are performed by palpating an area of tenderness re-
ported by the patient. After palpation, there may be more
erythema at the site of tenderness, reaffirming underlying in-
flammation of the muscles. A small quantity (0.1-0.25 mL) of
a local anesthetic such as lidocaine or bupivacaine is then
injected into the site of tenderness.

There are minimal studies using TPIs in EM; however, one
prospective study found that combining GON blocks with
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TPIs for acute pain resulted in 89.5% of patients seeing head-
ache improvement 20 min after injection [21]. A second study
of patients with both EM and CM receiving weekly injections
for a period of 12 weeks found that 59.6% of patients reported
being “much or very much improved” after the 12-week treat-
ment period [22].

In the authors’ experience, TPIs may be helpful when
performing PNBs when patients complain of coexistent neck
and shoulder pain associated with acute migraine.

OnabotulinumtoxinA

Botulinum toxin has been used for conditions associated with
excessive muscular contraction since the 1980s and has been
found to have pain-relieving properties in some conditions. In
2010, the United States Food and Drug Administration ap-
proved the preparation of botulinum toxin,
onabotulinumtoxinA (brand name Botox), for the prevention
of chronic migraine based upon two large trials [23, 24].
Previous analysis of available data for the use of
onabotulinumtoxinA in patients with EM has failed to provide
adequate support for its use in patients with episodic migraine
[25].

Recognizing that the disability associated with HFEM is
similar to that seen in CM, a recent prospective study analyzed
both the early and later benefits of onabotulinumtoxinA in
both patient populations [26¢]. For the purposes of this study,
HFEM was defined as patients with 8—14 headache days per
month. Patients in both groups were treated similarly with
quarterly injections using the PREEMPT injection protocol.
The response to onabotulinumtoxinA was evaluated at the
times points of 6, 12, 18, and 24 months from baseline.
Evaluations were made comparing reductions in headache
and migraine days per month, headache intensity improve-
ments, the reduction in acute medication use, and measures
of impact and disability.

At 6 months, patients with HFEM had a reduction in head-
ache days per month from 13.4 down to 9.4, with a 34.2%
reduction in the number of migraine days per month. In terms
of analgesic use, patients with HFEM had a reduction from
21.4 pills per month down to 14.4. After a period of another
6 months (12 months from baseline), patients with HFEM had
a further slight reduction to a total of 8.7 headache days per
month.

Comparing HFEM to CM, patients had similar reductions
in headache frequency (44.7% for CM and 41.2% for HFEM)
as well as similar reductions in pain intensity, analgesic use,
preventive medication use, and MIDAS scores.

Based upon this recent single non-blinded study, patients
with HFEM (8-14 headache days per month) who have not
had adequate responses to other interventions may be
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appropriate patients to consider using onabotulinumtoxinA
for preventive treatment.

Summary

For patients with EM, there are situations where treatment
with oral medication is at times contraindicated due to other
comorbidities or fails to provide complete and adequate re-
sponses. As a result, interventional procedures may provide an
option for treatment in these situations. Unfortunately, many
of these treatments do not have adequate studies to support
their use, particularly to the degree that regulatory bodies and
insurers would permit. Based upon the reviewed literature
above, there certainly are some encouraging results that might
be applicable to clinical practice and result in future research
projects.
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