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Objective.—To describe a standardized methodology for the performance of peripheral nerve blocks (PNBs) in the
treatment of headache disorders.

Background.—PNBs have long been employed in the management of headache disorders, but a wide variety of techniques
are utilized in literature reports and clinical practice.

Methods.—The American Headache Society Special Interest Section for PNBs and other Interventional Procedures
convened meetings during 2010-2011 featuring formal discussions and agreements about the procedural details for occipital and
trigeminal PNBs. A subcommittee then generated a narrative review detailing the methodology.

Results.—PNB indications may include select primary headache disorders, secondary headache disorders, and cranial
neuralgias. Special procedural considerations may be necessary in certain patient populations, including pregnancy, the elderly,
anesthetic allergy, prior vasovagal attacks, an open skull defect, antiplatelet/anticoagulant use, and cosmetic concerns. PNBs
described include greater occipital, lesser occipital, supratrochlear, supraorbital, and auriculotemporal injections. Technical
success of the PNB should result in cutaneous anesthesia. Targeted clinical outcomes depend on the indication, and include
relief of an acute headache attack, terminating a headache cycle, and transitioning out of a medication-overuse pattern.
Reinjection frequency is variable, depending on the indications and agents used, and the addition of corticosteroids may be
most appropriate when treating cluster headache.

Conclusions.—These recommendations from the American Headache Society Special Interest Section for PNBs and other
Interventional Procedures members for PNB methodology in headache disorder treatment are derived from the available
literature and expert consensus. With the exception of cluster headache, there is a paucity of evidence, and further research may
result in the revision of these recommendations to improve the outcome and safety of these interventions.
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Peripheral nerve blocks (PNBs) have been used
for the acute and preventive treatment of a variety of
primary headache disorders for decades.'” These pro-
cedures provide prompt pain relief for many patients
with various headache types. Moreover, their analgesic
effect typically lasts beyond the duration of anesthesia
caused by the nerve blockade, providing some patients
with pain relief for several weeks or even months.* This
prolonged analgesia after peripheral nerve blockade
may be due to an effect on central pain modulation.’
The most widely used target for PNBs is the greater
occipital nerve (GON). Other commonly targeted
nerves are the lesser occipital nerve (LON) and several
branches of the trigeminal nerve, including the supra-
trochlear (STN), supraorbital (SON), and auricu-
lotemporal nerves (ATN). PNBs are generally safe and
well-tolerated procedures that may be performed in
the outpatient setting. A sound knowledge of the
anatomy of the different nerves is critical for obtaining
good results and for avoiding adverse effects (AEs)
such as bleeding or inadvertent systemic injection of
the drugs used for nerve blockade.

Despite the common use of PNBs by clinicians
involved in the care of patients with headache, there

has been no standardized approach for the perfor-
mance of these procedures. A recent survey con-
ducted by the American Headache Society Special
Interest Section for PNBs and other Interventional
Procedures (AHS-IPS) showed that 69% of respond-
ing practitioners used PNBs; however, patterns of
use, drug dosages, volumes of injections, and injection
schedules varied greatly.”

To address this issue, members of the AHS-IPS
convened, aiming to reach a consensus on the recom-
mended techniques for the performance of PNBs for
headaches. In this report, we summarize the results of
this effort.

METHODS

This endeavor was initiated by a systematic litera-
ture review? and a survey of the AHS membership® by
the AHS-IPS that established the need for standard-
ized PNB methodology. Section meetings were con-
vened during the 2010 AHS Scottsdale Headache
Symposium and the 2011 AHS annual scientific
meeting in Washington, DC, with a cross-section of
the AHS membership who are active with PNBs, fea-
turing formal discussion about each methodological
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Table 1.—Potential Indications for Peripheral Nerve Blocks in the Treatment of Headache Disorders

Headache Disorder Nerve(s) Blocked Evidence
Primary headache disorders
Migraine GON, STN, SON Retrospective®®
Prospective, noncontrolled'>?
Cluster headache GON Case series*?
Open label*
Retrospective®
Double blind, placebo controlled™®
Chronic daily headache GON Case series*
Open label”’
Prospective, noncontrolled™
Prospective, randomized controlled®
Hemicrania continua GON, SON Case series™'®
New daily persistent headache GON Case series*”

Secondary headache disorders
Cervicogenic headache

Post-traumatic headache GON

Post-dural puncture headache GON, LON
Cranial neuralgias

Supraorbital neuralgia SON

Auriculotemporal neuralgia ATN

GON, LON, SON

Case series®®*!

Retrospective®

Prospective, noncontrolled™
Prospective, comparative®

Double blind, placebo controlled*
Retrospective®

Prospective, comparative®

Case series®™
Case series®

ATN = auriculotemporal nerve; GON = greater occipital nerve; LON =lesser occipital nerve; SON = supraorbital nerve;

STN = supratrochlear.nerve.

point, and majority rule for consensus. No formal vote
was required as an agreement was reached on each
point by the AHS-IPS. The manuscript was then
drafted and revised by a subcommittee of the AHS-
IPS (authors of this manuscript) from July to Novem-
ber 2011. After consultation with the AHS Guidelines
Committee and the Board of Directors throughout
2012, the manuscript was determined to be best
framed as a narrative review by the AHS-IPS; further
edits were implemented, followed by final manuscript
submission with full approval from all authors.

RESULTS

PNB Indications and Contraindications.—/ndica-
tions.—The potential indications for PNBs in head-
ache disorders have recently been addressed in a sys-
tematic review.? In Table 1, we list the potential
indications for PNBs including disorders that were
not previously addressed, eg, auriculotemporal and
supraorbital neuralgia.

Contraindications.—Current literature does not
support absolute or relative contraindications to the
performance of PNBs. In Table 2, we address some
practical and theoretical concerns for the perfor-
mance of PNBs in various patient populations.

In order to minimize AEs, the doses of local anes-
thetics per treatment session should be limited to
<300 mg of lidocaine or <175 mg of bupivacaine.®

PNB Methods.—GON Block.—Location of injec-
tion: the GON arises from the posterior division of the
second cervical nerve as the medial branch. It ascends
obliquely between the obliquus capitis inferior and the
semispinalis capitis, and pierces the semispinalis capitis
and the trapezius near their attachments to the occipi-
tal bone. The GON provides sensation to the posterior
scalp, medially. The GON may be localized for injec-
tion by imagining a line from the occipital protuber-
ance to the mastoid process and moving 1/3 of the way
laterally (Fig. 1). Notably, the occipital artery courses
next to the GON (often, although not invariably,



Table 2.—Potential Precautions and Contraindications for Peripheral Nerve Blocks in the Treatment of Headache Disorders

Patient Population Concern

Action

Local anesthesia allergy  Allergic reaction, including

anaphylaxis

Elderly Hypotension
Hypertension
Pregnancy Teratogenicity

Prior vasovagal attacks Vasovagal reaction

Prior syncopal attacks Presyncope or syncope
Open skull defect Intracranial diffusion of
Craniotomy anesthetic agent

Anticoagulation therapy Hematoma
Antiplatelet therapy

Cosmetic concerns Alopecia
Cutaneous atrophy

PNB with local anesthetic contraindicated

Use corticosteroids only"

Reduce concentration of anesthetic (avoid lidocaine 5% )"

Limit number of nerves to be blocked in a single session

Restrict PNB to unilateral GON injection if possible

Use lidocaine (FDA Category B) over bupivacaine (FDA Category C)

Avoid betamethasone and dexamethasone (accelerate fetal lung
development)

Caution is warranted in the use of any corticosteroids in the pregnant
population

Perform PNB in supine position, where feasible

Use bupivacaine instead of lidocaine

Reduce concentration of anesthetic agent

Allow for extra time in the supine position after the procedure as a
precaution

PNB contraindicated**

Extra attention to palpate for (and avoid) neighboring arteries
(occipital, temporal)

Compress at each PNB site for 5-10 minutes

Avoid corticosteroids

If methylprednisolone must be used, dose <80 mg in GON region'

FDA =Food and Drug Administration; GON = greater occipital nerve; PNB = peripheral nerve block.
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lateral to the nerve), therefore care needs to be taken
to avoid intra-arterial injection. Palpating for the point
of maximal tenderness may improve accuracy.* Injec-
tions may be performed unilaterally or bilaterally.

Technique of injection: use a3 mL or a5 mL syringe
with a 25-,27-, or 30-gauge, 0.5- or 1-inch needle. Insert
the needle to a depth of 3-4 mm, then slightly withdraw
the needle, pull the plunger to verify that the needle is
not intravascular, then inject the solution in a single
injection or use a fan-like distribution.

Drugs to use: lidocaine 1%-2% (10-20 mg/mL)
and/or bupivacaine 0.25%-0.5% (2.5-5 mg/mL). If a
combination of the 2 drugs is used, the recommended
volume ratio (lidocaine/bupivacaine) is 1:1-1:3.

Volume of injection: 1.5-3 mL per nerve.

Evidence to support the routine addition of cor-
ticosteroids to local anesthetics when performing
GON block for headache is strongest for cluster
headache (CH) patients.*”* However, corticosteroids
may be added to local anesthetics for other headache

Fig 1.—Greater and lesser occipital nerve blocks.

diagnoses as well, if patients do not respond
adequately to local anesthetics alone.
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Assess for (and aim to achieve) numbness in the
area of the GON dermatome (this should occur
within 5 minutes after lidocaine injection, and within
10-15 minutes after bupivacaine injection). This may
be accomplished by applying a pin to the sensory
distribution served by the GON, distant from the
injection site, and assessing for sharpness vs blunt-
ness. Having the patient compare sharpness at the
GON skin area vs an area not served by the GON
may also be useful.

For patients who require repeated injections, the
recommended frequency of treatments is once every
2-4 weeks, depending on response of the individual
patient. If steroids are administered on a repeated
basis, injections should be performed less frequently,
usually at intervals no shorter than 3 months.
However, this interval may be shorter for patients
with CH.’

LON Block.—Location of injection: the LON
arises from the second cervical nerve, and sometimes
from the third as part of the cervical plexus. It ascends
along the posterior border of the sternocleidomastoid
muscle, supplying the skin lateral to the GON and
posterior to the greater auricular nerve. It may be
localized for injection by drawing the same line used
to localize the GON, but by moving 2/3 of the way
laterally from the occipital protuberance (Fig. 1).

Volume of injection: 1-2 mL per nerve.

The drugs and technique of injection are similar
to those used for GON block.

Trigeminal Nerve Blocks—STN Block.—The
STN is a terminal branch of the frontal nerve,
the largest branch of the ophthalmic division of the
trigeminal nerve (Fig.2). It runs medially above
the trochlea in the roof of the orbit, ascends onto the
forehead through the frontal notch, and arcs up on
the forehead close to the bone with the supratro-
chlear artery to supply the skin and conjunctiva
covering the upper eyelid, and the skin over the fore-
head. The STN is located medial to the SON.

Location of injection: at the superomedial aspect
of the orbit (Fig. 2).

Technique of injection: use a 1 mL syringe with a
30-gauge, 0.5-inch needle. Insert the needle at the
medial aspect of the corrugator muscle, a fingerbreath
lateral to the procerus, to a depth of 3-4 mm. After

Supratrochlear n.

Supraorbital n.
/

Auriculo-
temporal n.

Fig 2.—Supratrochelar and supraorbital nerve blocks.

negative aspiration, inject the solution. An alternative
technique is to identify the supraorbital ridge by pal-
pation. The needle is then inserted lateral to the ridge
and is advanced medially into the subcutaneous
tissue. After negative aspiration, the solution is
injected. Pressure should be applied to avoid perior-
bital hematoma.

Drugs to use: lidocaine 1%-2% (10-20 mg/mL)
and/or bupivacaine 0.25%-0.5% (2.5-5 mg/mL). If a
combination of the 2 drugs is used, the recommended
volume ratio (lidocaine/bupivacaine) is 1:1-1:3. We do
not recommend the use of corticosteroids in this area,
or in other trigeminal territories.

Volume of injection: 0.2-1.0 mL per nerve.

For patients who require repeated injections, the
recommended frequency of treatments is once every
2-4 weeks, depending on the response of the indi-
vidual patient.

SON Block.—The SON is the larger of the 2
terminal branches of the frontal nerve. It courses
through the supraorbital notch or foramen and sup-
plies palpebral filaments to the upper eyelid and con-
junctiva. It then ascends on the forehead with the
supraorbital artery and divides into medial and



lateral branches, which supply the skin of the scalp
almost as far back as the lambdoid suture. The medial
branch pierces the occipitofrontalis muscle to reach
the skin, while the lateral branch penetrates the epi-
cranial aponeurosis over the forehead and scalp. Post-
ganglionic sympathetic fibers, which innervate the
sweat glands of the supraorbital area, are thought to
travel in the SON. The supraorbital notch or foramen
lies on the superior aspect of an imaginary line cours-
ing caudally and intersecting the pupil, the infraor-
bital foramen, and the mental foramen.

Location of injection: above the supraorbital
notch.

Technique of injection: use a 1 mL syringe with a
30-gauge, 0.5-inch needle. Insert the needle at the
corrugator muscle, at the mid-pupillary line (Fig. 2).
After negative aspiration, the solution may be
injected at a depth of 3-4 mm. An alternative tech-
nique is to identify the supraorbital notch by palpa-
tion, at the superior margin of the orbit, mid-pupillary
line. The needle is then advanced medially and
inserted at a slight angle to avoid entering the
foramen. The solution then may be injected at a depth
of 3-4 mm, after negative aspiration. Pressure should
be applied to avoid periorbital hematoma. Alterna-
tively, after blocking the STN, redirect the needle lat-
erally and inject.

Drugs used and volume of injections are the same
as for the STN block.

ATN Block.—The ATN surfaces onto the face
from behind the temporomandibular joint (TMJ)
within the superior surface of the parotid gland. It
ascends close to the superficial temporal artery, passes
over the posterior portion of the zygoma, and divides
into superficial temporal branches. The cutaneous
branches of the ATN supply the tragus and part of the
adjacent auricle of the ear and the posterior part of
the temple. The ATN also provides sensory innerva-
tion to the majority of the TMJ.

Location of injection: just anterior to the tragus
(Fig. 3).

Technique of injection: palpate for the temporal
artery along its course anterior to the tragus and
inject 2mm anterior to it at a depth of 4-6 mm
(Fig. 3). Carefully verify that the needle is not intra-
vascular by gentle negative aspiration before inject-

\ Supra-
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Fig 3.—Auriculotemporal nerve block.

ing. Additional injections may be performed more
superiorly, at the temporal fossa, where the nerve
gives off multiple branches. Alternatively, insert the
needle at the posterior margin of the mandibular
ramus, at a level just inferior to the tragus. Inject at a
depth of 20 mm at this point.

Volume of injection: 0.5-1.0 mL for the single
injection at the proximal part of the nerve (more if
injecting the superior branches as well, 0.25 mL for
each additional injection).

Drugs used are the same as for the STN and SON
blocks.

Outcome.—Specific outcomes that are commonly
reported relate to both the technical success of the
PNB, as well as the clinical outcome, including reduc-
tion in head pain, attack frequency, disability, use of
rescue medications, and analgesic overuse. A techni-
cally successful block will result in anesthesia in the
blocked nerve territory (Fig. 4). This achievement is a
function of appropriate identification of anatomical
landmarks and infiltration of an adequate amount of
the selected local anesthetic.

Clinical outcomes can be defined based on the
clinical circumstance and indication: when treating a
patient with an acute migraine attack for rescue pur-
poses, achieving pain freedom would be an appropri-
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Fig 4—Cranio-cervical dermatomes.

ate treatment goal, while in treating a CH patient,
terminating the headache cycle would be a more
reasonable objective. PNBs are also used for transi-
tional therapy in patients with medication overuse,
during the weaning period, and as a preventive treat-
ment in patients with chronic daily headache (CDH).
Outcome parameters include not only pain relief, but
also the ability to return to normal level of activity.
The probability of a desirable clinical and functional
outcome can be improved with technically successful
blocks, as well as with education of the patient regard-
ing appropriate expectations.

Reinjection can be performed as clinically indi-
cated. Typically, this would occur for patients with
migraine in at least 2-4 week intervals, as the benefits
usually last days to weeks, although the duration of
therapeutic effect varies among patients. However,
recent evidence suggests that PNBs to suppress a CH
attack period may be beneficial and safe with a series
of 3 injections, each 48 to 72 hours apart.” The indica-
tion for treatment will also affect the decision on
when to reinject: for the purpose of rescue care of an
individual attack, re-treatment is unlikely to be nec-
essary if the patient experiences prompt pain relief.
Conversely, for transitional care in an individual who
is weaning from pain medication overuse, there may
be a need for re-treatment in 2-4 weeks. In patients

using injection therapy for CDH prevention, longer
treatment intervals, of 1 month or more, may be
sufficient. The particular time interval between injec-
tions in these cases should be tailored to the indi-
vidual patient’s response pattern.

The medication used for injection can also be a
factor in choice of treatment intervals. Bupivacaine
can potentially cause myotoxicity at the site of injec-
tion, and some injectors will limit its use accordingly,
although its incidence is not well established.” Corti-
costeroid injection may be associated with both local
and systemic AEs,such as alopecia, cutaneous atrophy,
hyperpigmentation, and Cushing’s syndrome, espe-
cially with frequent injections at high doses of the
drug.'”" Therefore, more caution is warranted in these
cases, and injections may need to be performed less
frequently to minimize systemic or local AEs.

The Use of Corticosteroids in PNBs.—Reports
have suggested that corticosteroids may be beneficial
in certain headache diagnoses including CH, headache
related to sexual activity, cervicogenic headaches, epi-
sodic migraine with and without aura, hemiplegic
migraine with prolonged aura, chronic migraine, hemi-
crania continua, and post-traumatic headache.*”8!1>18
Corticosteroids may be beneficial in GON blocks
in reducing dynamic mechanical allodynia in migra-
ine patients.”> Triamcinolone, methylprednisolone,




Table 3.—Corticosteroids Commonly Used in Peripheral Nerve Blocks for the Treatment of Headache Disorders —
Approximate Dose Equivalents (to Triamcinolone 1 mg) and Half-Life*

Equivalent to

Dose Range Reported

Biologic Half-Life Per Individual GON

Corticosteroid Triamcinolone 1 mg (mg) (Hours) Block (mg)
Triamcinolone 1.0 18-36 (intermediate) 5 mg-40
Methylprednisolone 1.0 18-36 (intermediate) 20 mg-160
Betamethasone 0.15 36-54 (long) 18
Dexamethasone 0.19 36-54 (long) 4

GON = greater occipital nerve.

dexamethasone, betamethasone (dipropionate long-
acting salt and disodium phosphate rapid-acting salt),
and cortivazol are the most commonly reported corti-
costeroids used in the management of patient with
headache disorders.*”*!>!*1%17 Clinically, corticoster-
oids used in GON blockade for the management of
headache disorders are usually used in combination
with a local anesthetic. However, treatment of
migraine with GON blocks using only corticosteroids
has been reported.”

Table 3 lists the commonly used corticosteroids
as well as their half-life and equivalence to triamci-
nolone. Although the dose range of corticosteroids in
GON blocks varies, with dosages as high as 160 mg
of methylprednisolone reported, triamcinolone
40-60 mg, or an equivalent dose of a different steroid,
in combination with a local anesthetic, may be
adequate for headache disorders. 1214161921

Study results for the use of corticosteroids in
GON blocks have been mixed. This may be due to the
different doses and steroid types used in the different
studies, as well as the variability in headache disor-
ders evaluated. In a controlled study of patients with
transformed migraine, GON block using the combi-
nation of triamcinolone and local anesthetics was not
significantly more effective than injecting local anes-
thetic alone.® In a randomized controlled study of
CH patients, however, the suboccipital injection of
betamethasone and lidocaine was significantly more
effective than saline and lidocaine in inducing head-
ache remission.® These findings were supported by
data from a recent randomized controlled study,

showing that the suboccipital injection of cortivazol

was more effective than placebo in decreasing CH
attack frequency.” More placebo-controlled studies
are needed to further assess the efficacy of steroids in
the treatment of various headache disorders.
Practically, patients should be informed that the
onset of pain relief from steroids is probably slower
than that of a local anesthetic, and thus their analgesic
effect may not occur within the first 20 minutes of
injections. Due to potential local and systemic AEs,
the cautious use of corticosteroids is warranted in all
patients, and particularly in those with diabetes or
glaucoma.?”? Corticosteroids should be avoided when
performing PNBs in the trigeminal branches, due to

potential local AEs, including cutaneous atrophy.'

SUMMARY

The said recommendations represent the current
recommendations among the AHS-IPS members on
this topic. It should be noted that there is a paucity of
evidence from controlled studies for the use of PNBs
in the treatment of primary and secondary headache
disorders, with the exception of GON blockade for
CH. Further research on this topic is strongly encour-
aged, and may result in revision of the said recom-
mendations, aiming at further improving the outcome
and safety of this treatment modality for headache.
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