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ABSTRACT

Purpose of Review: This article reviews the clinical features of and treatment options
for the trigeminal autonomic cephalalgias (TACs).

Recent Findings: The TACs are a group of primary headache disorders character-
ized by short-lasting episodes of severe unilateral headaches that are associated with
ipsilateral cranial autonomic symptoms. The best known and most commonly seen TAC
in dlinical practice is dluster headache. The other syndromes within this group include
paroxysmal hemicrania, hemicrania continua, and short-lasting unilateral neuralgiform
headache attacks. Although these disorders share a similar phenotype, they are dis-
tinguished by differences in attack frequency and duration. Recognition of these clin-
ical differences is paramount because treatment options vary; paroxysmal hemicrania
and hemicrania continua demonstrate an absolute response to treatment with indometh-
acin, while the other syndromes respond to other agents.

Summary: Although much less common than other headache disorders seen in clin-
ical practice, recognition of the TACs is especially important as they are among the
most severe and disabling syndromes in headache medicine.
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INTRODUCTION

The trigeminal autonomic cephalalgias
(TACs) (cluster headache, paroxysmal
hemicrania, hemicrania continua, short-
lasting unilateral neuralgiform headache
attacks with conjunctival injection and
tearing [SUNCT], and short-lasting uni-
lateral neuralgiform headache attacks
with cranial autonomic features [SUNA])
are a group of relatively uncommon head-
ache disorders that are characterized clin-
ically by short-lived attacks of recurrent
unilateral headaches. These headaches are
associated with one or more cranial auto-
nomic symptoms, such as ptosis, conjunc-
tival injection, lacrimation, nasal congestion,
or rhinorrhea, ipsilateral to the pain.
Hemicrania continua was recently reclas-
sified as a TAC in the lnternational Clas-
sification of Headache Disorders, Third
Edition, beta version (ICHD-3 beta).!
Although these disorders seem similar
on the surface, notable distinctions in
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attack frequency and duration set them
apart, as does their response to different
treatments (Table 7-1). On one end of
the TAC spectrum lie the short-lasting
unilateral neuralgiform headache syn-
dromes SUNCT and SUNA, in which
patients experience the most frequent
and shortest attacks. At the other end is
cluster headache, in which attacks are
the longest and least frequent of the
TACs. Paroxysmal hemicrania is at the
midpoint of the spectrum, with attacks
occurring more often than cluster head-
ache but significantly less often than
SUNCT/SUNA and with a duration be-
tween the two (Figure 7-1). Hemicrania
continua is not characterized by individ-
ual attacks per se. Rather, it consists of a
one-sided continuous headache of mod-
erate intensity, with episodic exacerba-
tions of more severe pain lasting several
hours to days. It is during these painful
exacerbations that ipsilateral cranial
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Clinical Features of the Trigeminal Autonomic Cephalalgias

CONTINUUM Trigeminal Autonomic Cephalalgias

Paroxysmal Hemicrania
Feature Cluster Hemicrania SUNCT/SUNA Continua
Sex ratio female:male 1:3 1:1 episodic, 1:1.5 2:1
2:1 chronic
Pain quality Stabbing, Throbbing, Burning, stabbing, Baseline: steady ache
boring boring, stabbing  throbbing
Exacerbations:
throbbing, stabbing
Pain severity Very severe Very severe Severe Baseline: mild
to moderate
Exacerbations:
moderate to severe
Site of maximal pain Orbit, temple Orbit, temple Orbit, temple Orbit, temple
Attacks per day 1-8 1-40 1-100 Daily in 50%
Attack duration 15-180 minutes  2-30 minutes 1-10 minutes 30 minutes to 3 days
Autonomic Present Present Present Present during
features exacerbations
Restlessness 90% 80% 65% Infrequent
Usual temporal Episodic Chronic Chronic Unremitting
profile
Circadian Yes No No No
periodicity
Nocturnal attack Yes No No No
Triggers
Alcohol Yes Yes No No
Nitroglycerin Yes Yes No No
Cutaneous No No Yes No
Cervical root No Yes No No
pressure
Neck movement No Yes Yes No
Treatment
response
Oxygen Yes No No No
Sumatriptan Yes Partial No Partial
Indomethacin Occasional Yes No Yes

SUNCT = short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing; SUNA = short-lasting unilateral

neuralgiform headache attacks with cranial autonomic features.

www.Continuumlournal.com

August 2015

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



Highest attack

N Lowest attack
frequency

frequency

Paroxysmal Cluster
hemicrania
Short-lasting Hemicrania
neuralgiform continua
headache attacks
(SUNCT/SUNA)
Shortest Longest
durationof ~——————————_ duration of
acute attacks acute attacks

m The dinical spectrum of the trigeminal autonomic cephalalgias.

SUNCT = short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing;
SUNA = short-lasting unilateral neuralgiform headache attacks with cranial autonomic features.

autonomic features occur. A useful way
to think about these disorders is to remem-
ber that as the attacks become more
frequent and shorter in duration, the name
of the syndrome becomes longer.
Several other primary headache syn-
dromes may be mistaken for the TACs
because of their short duration and high-
intensity pain. Unlike the TACs, how-
ever, these disorders are not associated
with prominent cranial autonomic symp-
toms (Table 7-2). Two other headache
syndromes (both quite rare) may be
mistaken for a TAC. Hypnic headache
syndrome, although longer in duration
than most TACs, may be mistaken for
cluster because it occurs during sleep.”
Headaches associated with airplane travel
are typically severe jabbing or stabbing
pains that occur during ascent or descent.
These headaches are usually unilateral
and orbitofrontal, and less than 5% of
cases may be associated with ipsilateral
lacrimation or nasal stuffiness.® Trigem-
inal neuralgia is a cranial neuralgia char-
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acterized by short-lasting unilateral attacks
of severe lancinating pains affecting one
or more branches of the trigeminal nerve.
Rarely, trigeminal neuralgia may be asso-
ciated with mild ipsilateral or bilateral
cranial autonomic symptoms.* However,
trigeminal neuralgia can be distinguished
from SUNCT/SUNA by the ultrashort du-
ration of individual attacks, involvement
of the second or third division in 95% of
cases, mild nature of the cranial auto-
nomic symptoms, presence of a refractory
period, and trigger zones.

Intracranial mass lesions have been
reported to mimic the TACs, with a high
proportion of lesions in or around the
pituitary gland.”™" Because the TACs
are relatively uncommon and the pos-
sibility of an underlying lesion exists,
all patients with a TAC should have an
MRI with special attention to the pitu-
itary gland as part of their workup.®
Neurologists ability to differentiate be-
tween the various TACs and distinguish
them from other primary and secondary
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CONTINUUM Trigeminal Autonomic Cephalalgias

KEY POINTS

B On one end of the
trigeminal autonomic
cephalalgia spectrum lie
the short-lasting unilateral
neuralgiform headache
syndromes (SUNCT and
SUNA), in which patients
experience the most
frequent and shortest
attacks. At the otherend is
cluster headache, in which
attacks are the longest
and least frequent of the
trigeminal autonomic
cephalalgias. Paroxysmal
hemicrania is at the
midpoint of the spectrum,
with attacks occurring
more often than duster
headache but significantly
less often than SUNCT/
SUNA and with a duration
between the two.

B As the attacks of
trigeminal autonomic
cephalalgias become
more frequent and
shorter in duration, the
name of the syndrome
becomes longer.

B Headaches associated
with airplane travel are
typically severe jabbing or
stabbing pains that occur
during ascent or descent.
These headaches are
usually unilateral and
orbitofrontal, and less
than 5% of cases may
be associated with
ipsilateral lacrimation or
nasal stuffiness.

Headaches of Short Duration

» With associated cranial autonomic features

Cluster headache
Paroxysmal hemicrania

SUNCT/SUNA

Hemicrania continua (exacerbations)

B Without associated cranial autonomic features

Primary cough headache
Primary exercise headache

Primary stabbing headache

Primary headache associated with sexual activity

Primary thunderclap headache

Headache associated with airplane flights

Hypnic headache

Trigeminal neuralgia

SUNCT = short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing;
SUNA = short-lasting unilateral neuralgiform headache attacks with cranial autonomic features.

headache disorders will help prevent
unnecessary suffering and exposure to
ineffective medications.

PATHOPHYSIOLOGY

It is not surprising that recent evidence
suggests the TACs share a common
pathophysiologic substrate as the clin-
ical phenotype is very similar. However,
some notable differences exist between
the individual syndromes demonstrated
by functional MRI (fMRI) and positron
emission tomography (PET). Both cluster
headache and SUNCT are associated
with ipsilateral activation of the hypo-
thalamus (SUNCT has also been reported
to have bilateral hypothalamic activa-
tion), whereas contralateral hypotha-
lamic activation is seen with paroxysmal
hemicrania and hemicrania continua.”
Additionally, PET scans in hemicrania
continua reveal activation of the ipsilateral
dorsal rostral pons.’? The attack-related
changes in the hypothalamus likely account
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for the circadian and circannual thythmicity
of individual attacks and seasonal rhyth-
micity of active and remission phases.

Several hypothalamic nuclei, via de-
scending orexinergic pathways, are in-
volved in pain modulation. Orexins are
neuropeptides that are synthesized ex-
clusively in the hypothalamus. In preclin-
ical animal models of headache, orexin
A and orexin B have demonstrated
antinociceptive and pronociceptive prop-
erties, respectively.”* A recent placebo-
controlled study of filorexant, a dual
orexin receptor antagonist, failed to
demonstrate benefit for the preventive
treatment of migraine."”> Future well-
powered studies should evaluate the
effect of dual orexin receptor antago-
nists in patients with migraine with sleep
disturbance and in cluster headache
where hypothalamic dysfunction may
play a more prominent role.

The trigeminovascular and cranial para-
sympathetic pathways are responsible for
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the ipsilateral pain and cranial autonomic
features that characterize these disorders.”
The pain-sensitive intracranial structures
are innervated by the ophthalmic branch
of the trigeminal nerve, a pseudounipolar
neuron that has its cell body arising in the
trigeminal ganglion and which synapses
in the trigeminal nucleus caudalis. Activa-
tion of this system presumably accounts
for the elevated levels of calcitonin gene-
related peptide (CGRP) in venous blood
during cluster attacks.

Activation of the trigeminal nucleus
caudalis results in a reflex excitation of
the superior salivatory nudleus. The cranial
parasympathetic system may also be acti-
vated by descending input from the
hypothalamus. The cranial preganglionic
parasvmpathetic fibers that innervate the
intracranial blood vessels arise within the
superior salivatory nucleus, exit the brain-
stem with the facial nerve, and synapse in
the ptervgopalatine ganglion. The second-
order vasomotor neurons innervate
the cerebral blood vessels, while the
secretomotor efferents innervate the lac-
rimal and nasal mucosa glands, which
produce the typical cranial autonomic
symptoms seen during the TACs. Activation
of this pathway is associated with the release
of vasoactive intestinal polypeptide. Indeed,
elevated levels of CGRP and vasoactive
intestinal polypeptide have been dem-
onstrated in jugular venous samples during
acute episodes of cluster headache and
chronic paroxysmal hemicrania.>%”

CLUSTER HEADACHE

Cluster headache is uncommon, affect-
ing approximately 0.1% of the popula-
tion, vet it is the most common of the
TACs.*® Cluster headache affects men
3 to 4 times more often than women,
and recent evidence suggests that, at
least in some families, a genetic predis-
position exists.” A family history was re-
ported in 5% to 20% of patients with
cluster headache. The risk in first-degree
relatives is 14 to 39 times that of the
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general population, and in second-degree
relatives, a twofold to fourfold increased
risk exists.'>%°

Clinical Features

Although uncommon, these headaches
are excruciatingly severe and a cause of
significant disability. They have been ref-
erred to as “suicide headaches” because
of the extreme severity and high frequency
of attacks. The clinical history of these
headaches is so classic it would seem dif-
ficult to miss the diagnosis, yet a recent
review found that the correct initial diag-
nosis was made in only 21% of patients,
and the time delay to reach the correct
diagnosis was more than 5 years in 42%
in a series of more than 1100 patients.*!

This disorder is aptly named, as
headaches occur in groups or clusters
of attacks that recur on a daily or near-
daily basis. The vast majority of patients
with cluster headache experience the
episodic form, in which cluster cycles (the
period of time during which attacks oc-
cur) last from weeks to months, sepa-
rated by pain-free remission periods lasting
from several months to years. When
attacks recur for a year or more without
remission periods or when the remission
periods last less than a month, the term
chronic cluster is used. Most patients
with chronic cluster began with the epi-
sodic form; however, in a minority of
patients, chronic cluster headache be-
gins spontaneously.

During cluster cycles, attacks may
recur from once every other day to
8 times a day. Attacks typically recur at
the same time each day and may often
awaken the patient from sleep, usually
within 2 hours after falling asleep. The
pain is maximal in, around, or behind
the eye and may radiate into the ipsilat-
eral temple, jaw, upper teeth, and neck.
The pain is often described as boring
or stabbing, often likened to a hot
poker being thrust into the affected eye.
The pain is excruciatingly severe, peaks

KEY PCINTS

B All patients with a
trigeminal autonomic
cephalalgia should have
an MRI with special
attention to the pituitary
gland as part of
their workup.

B Both cluster headache
and SUNCT are
associated with ipsilateral
activation of the
hypothalamus, whereas
contralateral hypothalamic
activation is seen with
paroxysmal hemicrania
and hemicrania continua.

B Flevated levels of
calcitonin gene-related
peptide and vasoactive
intestinal polypeptide
have been demonstrated
in jugular venous
samples during acute
episodes of cluster
headache and chronic
paroxysmal hemicrania.

B A recent review found
that the correct initial
diagnosis of cluster
headache was made in
only 21% of patients,
and the time delay to
reach the correct diagnosis
was more than 5 years
in 42% of patients.

B The vast majority of
patients with cluster
headache experience
the episodic form, in
which cluster cycles
(the period of time
during which attacks
occur) last from weeks
to months, separated by
pain-free remission
periods lasting from
several months to years.
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CONTINUUM Trigeminal Autonomic Cephalalgias

KEY POINTS

B Recumbency, the typical
posture assumed by
patients with migraine,
often worsens the pain of
cluster headache,
which can be used as
a distinguishing
historical feature.

B Approximately 30% of
patients with cluster
headache report a
low-level interictal
discomfort between
attacks, and migrainous
symptoms occur in about
half of all patients with
cluster headache.

B Three categories of
treatment for cluster
headache exist: acute,
preventive, and
bridge therapies.

B Nonoral routes of
administration are
required for medications
for acute cluster
headache attacks, and
parenteral formulations
work fastest; however,
medications delivered
intranasally can also
terminate attacks
fairly quickly.

rapidly, and lasts from 15 to 180 minutes.
During these painful attacks, at least one
cranial autonomic symptom occurs ipsilat-
erally (conjunctival injection, lacrimation,
nasal congestion or discharge, miosis, or
ptosis). During acute attacks of cluster
headache, patients are typically unable to
keep still, preferring to pace, move about,
sit upright holding their head and rocking,
or even bang their head against a wall.
Recumbency, the typical posture assumed
by patients with migraine, often worsens
the pain of cluster headache, which can
be used as a distinguishing historical fea-
ture compared to migraine. In the absence
of autonomic features, a sense of restless-
ness or agitation is required for the diag-
nosis. During an active cluster cycle, acute
headaches may be triggered by alcohol,
nitroglycerine, pungent odors, and daytime
naps.”' Approximately 30% of patients
with cluster headache report a low-level
interictal discomfort between attacks,?
and migrainous symptoms occur in about
half of all patients with cluster head-
ache. When present, the photophobia
or phonophobia is often ipsilateral to
the headache, unlike the bilateral symp-
toms reported in migraine.”® Table 7-3
lists the ICHD-3 beta criteria for cluster
headache, including the new criterion of
a sense of fullness in the ipsilateral ear.

Treatment Options

Three categories of treatment for cluster
headache exist: acute, preventive, and
bridge therapies.** Every patient with
cluster headache requires some form of
treatment, and most require all three at
some point. The majority of medications
used to treat cluster headache are used
off-label. Only subcutaneous sumatrip-
tan and parenteral dihydroergotamine
(DHE) have a US Food and Drug Ad-
ministration (FDA) indication for clus-
ter headache. Because cluster headache
attacks are relatively short lasting and
reach peak intensity rapidly, acute ther-
apies must work quickly and consistently.

www.Continuumjournal.com

Preventive therapies are used in an at-
tempt to stop recurrent attacks while the
cvcle is ongoing. In general, preventive
agents do not induce a remission, but
rather reduce or eliminate the acute at-
tacks during the cluster period. In epi-
sodic cluster headache, these agents
are continued for several weeks longer
than the usual cycle duration, then grad-
ually tapered and discontinued during
the remission period. Because preven-
tive agents require several weeks to exert
their benefit, bridge therapies should be
given concurrently with starting preven-
tion. Bridging agents are usually em-
ployed for the first 10 to 14 days of a
cycle, induce a rapid remission, and are
tapered or discontinued when the preven-
tive agents become therapeutic. Some
patients have very short (1- to 3-week)
cluster cycles. For these patients, a short
course of a bridge therapy and an acute
agent during the early part of the cycle
are all that is required, as the cycle will
have ended before a preventive med-
ication would have exerted a benefi-
cial effect.

Acute treatment options. During acute
attacks of cluster headache, patients re-
quire medications that work quickly to
rapidly terminate the excruciating pain.
Nonoral routes of administration are re-
quired, and parenteral formulations work
fastest; however, medications delivered
intranasally can also terminate artacks
fairly quickly. Oral medications should
be avoided as they invariably take too
long to work.

Subcutaneous injections of sumatrip-
tan can produce relief within 15 minutes
and are available in 4-mg and 6-mg doses.
As the maximum daily dose is 12 mg, use
of the 4-mg dose allows for an additional
treatment. Injectable DHE (subcutane-
ous or IM) also provides fast relief but,
unlike sumatriptan, is not available in
prefilled syringes. Intranasal formulations
of sumatriptan, zolmitriptan, and DHE
may result in relief within 30 minutes.
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ICHD Diagnostic Criteria for Cluster Headache®

» Cluster Headache
A. At least five attacks fulfilling criteria B-D

B. Severe or very severe unilateral orbital, supraorbital, and/or temporal pain lasting 15-180 minutes
(when untreated)

C. Either one or both of the following:

1. At least one of the following symptoms or signs, ipsilateral to the headache:
a. Conjunctival injection and/or lacrimation
b. Nasal congestion and/or rhinorrhea
c. Eyelid edema
d. Forehead and facial sweating
e. Forehead and facial flushing
f. Sensation of fullness in the ear
g. Miosis and/or ptosis

2. A sense of restlessness or agitation

D. Attacks have a frequency between one every other day and eight per day for more than half of the
time when the disorder is active

E. Not better accounted for by another /CHD-3 beta diagnosis
» Episodic Cluster Headache

Description: Cluster headache attacks occurring in periods lasting from 7 days to 1 year, separated by
pain-free periods lasting at least 1 month.

A. Attacks fulfilling criteria for cluster headache and occurring in bouts (cluster periods)

B. At least two cluster periods lasting from 7 days to 1 year (when untreated) and separated by
pain-free remission periods of >1 month

» Chronic Cluster Headache

Description: Cluster headache attacks occurring for more than 1 year without remission or with remission
periods lasting less than 1 month.

A. Attacks fulfilling criteria for cluster headache and criterion B below

B. Occurring without a remission period, or with remissions lasting <1 month, for at least 1 year

ICHD-3 beta = International Classification of Headache Disorders, Third Edition, beta version.
® Reprinted with permission from Headache Classification Committee of the International Headache Society (IHS), Cephalalgia.! © 2013
Intemational Headache Society. www.ihs-dlassification.org/_downloadsimixed/international-Headache-Classification-lii-ICHD-II-201 3-Beta.paf.

Oxygen inhalation via a nonrebreather
face mask is also a first-line acute treat-
ment option. The patient should be in-
structed to breath normally while seated
and leaning forward, using 100% oxygen
at a rate of 10 L/min to 15 L/min for ap-
proximately 15 to 20 minutes. This treat-
ment can abort an acute attack of cluster
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in about 15 minutes and has the advan-
tage of having no daily limit (unlike the
triptans or DHE). A drawback of this
treatment, however, is that for some pa-
tients, oxygen inhalation only delays the
attack rather than aborting it permanently.

Barring contraindications to its use,
patients with cluster headaches should
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CONTINUUM Trigeminal Autonomic Cephalalgias

KEY POINTS

B Barring contraindications
to its use, patients with
cluster headaches should
be given a prescription
for home oxygen therapy,
to be used either as a
first-line treatment or to
supplement other
treatments for
high-frequency daily attacks.

B Bridge therapies are

short-term treatments that
are used to offer a respite
to patients with dluster
headache while the
preventive agent reaches
its therapeutic efficacy.

be given a prescription for home oxygen
therapy, to be used either as a first-line
treatment or to supplement other treat-
ments for those with high-frequency daily
attacks. Table 7-4 lists various treatment
options for cluster headache.

Bridge therapies. Bridge therapies are
short-term treatments that are used to
offer a respite to patients with cluster
headache until the preventive agent be-
comes effective. These agents are pre-
scribed together with the daily preventives,
continued for up to 2 weeks, and then

tapered. Most patients respond to a
short course of corticosteroids. Predni-
sone 60 mg per day to 80 mg per day
may be started and decreased by 10 mg
every 2 days; treatment with dexameth-
asone or methylprednisolone may also
provide relief. A methylprednisolone
wean using a methylprednisolone dose
pack may be unsuccessful, as the dose
supplied is too low.

Another useful stopgap measure is the
use of a greater occipital nerve block; a
mixture of 3 mL of 0.5% bupivacaine and

1. 1By 1 Treatment Options for Cluster Headache

P Acute
Sumatriptan subcutaneous 4-6 mg®
Sumatriptan nasal spray 20 mg

Zolmitriptan nasal spray 5 mg

Dihydroergotamine (DHE) parenteral® or intranasal

Oxygen 10-15 Umin via nonrebreather face mask

» Bridge

Prednisone orally 60-80 mg/d tapered over 14 days

Dexamethasone orally 4 mg 2 times/d for 2 weeks, then 4 mg/d for 1 week

Greater occipital nerve block with 3 mL of 0.5% bupivacaine and 40 mg of

methylprednisolone

DHE parenterally 1 mg/d for 1 week

Naratriptan orally 2.5 mg 2 times/d for 1 week

Ergotamine orally 2 mg 2 times/d for 1 week

P Preventive

Verapamil orally 240-480 mg/d administered in three divided doses

(short-acting formulation preferred)

Lithium carbonate orally 300-900 mg/d

Sodium valproate orally 500-1500 mg/d

Topiramate orally 100-200 mg/d

Melatonin orally 9-25 mg at bedtime

Gabapentin orally 1200-2400 mg/d

Methylergonovine orally 0.2 mg 3 times/d

Indomethacin orally 75-150 mg/d

¢ US Food and Drug Administration approved for this indication.
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40 mg of methylprednisolone (some
prefer triamcinolone) is injected into
the ipsilateral greater occipital nerve.

Preventive therapies. The majority of
patients with episodic cluster headache
and all patients with chronic cluster
headache require prevention. When used
in episodic cluster headache, the medi-
cations are continued for slightly longer
than the typical cycle and then gradually
discontinued; they are maintained in-
definitely for chronic cluster headache.
No evidence exists that maintaining
patients with episodic cluster headache
on daily medications will prevent sub-
sequent cycles. In general, treatrment
should begin with one agent employed
at a low dose and gradually increasing
the dose over several days to weeks. If
the cluster cycle shows a partial response
but fails to remit and maximum doses
have been achieved, another medication
may be added to the first, rather than
substituting one for another. It should be
noted that none of the agents routinely
used in clinical practice have an FDA
indication for prevention of cluster head-
ache, nor is there robust class I evidence
for their use.**

Verapamil is widely considered the
drug of choice for cluster headache
prevention and is often given in doses
higher than those required for blood
pressure control (up to 960 mg per day).
Verapamil is usually begun at a dose of
240 mg per day and can be increased by
80 mg per day everv 10 to 14 days. Some
clinicians raise the dose more quickly,
but it has been reported that verapamil
may cause heart block through its action
on the atrioventricular node; this effect
can be delayed for approximately 10 days,
so it may be preferable to increase the
dose more slowly. A baseline ECG, heart
rate, and blood pressure should be
obtained prior to treatment and repeated
prior to each increase in dosage.”’
Because ECG abnormalities may be de-
layed, the ECG should also be repeated
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approximately 2 weeks after dosage
changes. Although many patients are
treated with the long-acting formulation
of verapamil for convenience and to
enhance compliance, the short-acting
formulation, usually dosed 3 times a
day may be more beneficial. Even some
patients with refractory cluster headache
may be switched to the short-acting
form with excellent results.

Other preventive options include the
use of topiramate, sodium valproate,
and melatonin. Lithium carbonate can
also be an effective prophylactic agent
for cluster headache, especially the
chronic subtype. The therapeutic dose
ranges from 600 mg per day to 1200 mg
per day. Prior to initiating treatment,
serum measurements of thyroid and
kidney function must be ascertained,
and they should be repeated periodically
following treatment. Indomethacin, the
drug of choice for paroxysmal hemicrania
and hemicrania continua, may also be
useful at times.?"

Potential New Therapeutic Options
Unfortunately, approximately 20% of
patients with chronic cluster headache
do not find relief, despite trials of all
medications, alone and in combination,
or because of other medical contraindi-
cations.”” Until recently, the only options
available for these patients involved
surgical procedures that targeted either
the parasympathetic pathways (eg,
sphenopalatine gangliolvsis, greater su-
perficial petrosal neurectomy, section-
ing of the nervus intermedius) or the
trigeminal nerve . These therapies pro-
vide inconsistent results and may result
in significant adverse events.
Neuromodulation. Neurostimulation
of deep brain structures (eg, hypothal-
amus),z—'28 peripheral nerves (eg, oc-
cipital,® supraorbital, supratrochlear,”
vagus’), or the sphenopalatine gan-
glion®? has been reported to be ef-
fective for intractable cluster headache

KEY POINTS

B Although many patients
with cluster headache
are treated with the
long-acting formulation
of verapamil for
convenience and to
enhance compliance,
the short-acting
formulation, usually
dosed 3 times a day,
may be more beneficial.

B Approximately 20% of
patients with chronic
cluster headache do
not obtain relief, despite
trials of all medications,
alone and in combination,
or because of other
medical contraindications.

B Neurostimulation of deep
brain structures (eg,
hypothalamus), peripheral
nerves {(eg, occipital,
supraorbital, supratrochlear,
vagus), or the
sphenopalatine ganglion
has been reported to be
effective as treatment for
intractable duster headache.
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CONTINUUM Trigeminal Autonomic Cephalalgias

KEY POINTS

B Occipital nerve stimulation
using implantable devices
has been reported to be
effective in controlling
cluster headache in
approximately two-thirds
of treated patients.

B Deep brain stimulation of
the posterior hypothalamus
¥s a very invasive procedure
and should be reserved
for only the most
refractory patients with
cluster headaches.

B Several important differences
exist between duster
headache and paroxysmal
hemicrania. Paroxysmal
hemicrania has a higher
daily attack frequency,
shorter duration of
individual attacks, and
fewer nocturnal attacks;
is more often chronic
versus episodic; has less
propensity to trigger with
alcohol but greater
propensity to mechanical
trigger factors; and is
responsive to treatment
with indomethacin.

B Acute attacks of E}aroxysml
hemicrania may be triggered
by head bending or rotation
or by pressing on the C2
root, greater occipital nerve,
or transverse process of
C4-C5. Ingestion of alcoholic
beverages, a dassic duster
headache trigger, is an
inconsistent trigger of
paroxysmal hemicrania.

and, it is hoped, may supplant the need
for neurolytic and other more invasive
procedures.

Occipital nerve stimulation using
implantable devices has been re-
ported to be effective in controlling
cluster headache in approximately two-
thirds of treated patienrs.zc) Clinical im-
provement as evidenced by pain relief
may be delayed for up to 2 months fol-
lowing implantation.

In a study of an implantable on-
demand sphenopalatine ganglion stimu-
lator, nearly 70% of subjects with chronic
cluster headache experienced significant
improvement from acute attacks.”? Oc-
cipital merve stimulation for chronic
cluster headache is not FDA approved,
and no controlled trials for its use in
chronic cluster headache have yet been
performed or reported.

A recent open-label study of 19 pa-
tients with cluster headache (11 chronic,
8 episodic) employed a noninvasive
handheld vagal nerve stimulator for both
acute and preventive management. As
acute therapy, 15 of 19 reported an overall
improvement. When used as prevention,
a significant reduction in attack frequency
from 4.5 attacks per day to 2.6 attacks per
day occurred.*! Several studies using this
device are currently in process in the
United States. '

Deep brain stimulation of the posterior
hypothalamus has been shown to be
successful in treating otherwise refractory
cluster headache. It is a very invasive
procedure, with the potential for serious
adverse outcomes (eg, intracerebral hem-
orrhage, stroke, death), and should be
reserved for only the most refractory
patients with cluster headache.””*%3?

PAROXYSMAL HEMICRANIA

Paroxysmal hemicrania shares many
features with cluster headache; initially,
it may be difficult to distinguish between
the two disorders (Table 7-1). Like clus-
ter headache, paroxysmal hemicrania is

www.ContinuumJjournal.com

characterized by recurrent short-lived
headaches that are associated with ipsi-
lateral cranial autonomic symptoms and
two temporal profiles, chronic and epi-
sodic. Table 7-5 lists the ICHD-3 beta
criteria for paroxysmal hemicrania.
Case 7-1 depicts a typical case of epi-
sodic paroxysmal hemicrania and high-
lights the clinical overlap that exists
between the TACs.

Clinical Features

Several important differences exist be-
tween cluster headache and paroxysmal
hemicrania.”> Paroxysmal hemicrania
has a higher daily attack frequency,
shorter duration of individual attacks,
and fewer nocturnal attacks; is more often
chronic versus episodic; has less propen-
sity to trigger with alcohol but greater
propensity to mechanical (eg, neck move-
ment) trigger factors; and is responsive
to treatment with indomethacin.

The headaches of paroxysmal
hemicrania are typically one-sided, with
pain in and above the eye, radiating into
the ipsilateral temple. Headaches recur
more than 5 times a day for more than
half the time (mean 11) and last 2 to
30 minutes each (median 19 minutes)."*
Unlike clustersthe ICHD-3 beta criteria
for paroxysmal hemicrania does not
list restlessness or agitation, yet 80%
of patients in one series endorsed
these symptoms.?

Acute attacks of paroxysmal hemicrania
may be triggered by head bending or
rotation or by pressing on the C2 root,
greater occipital nerve, or transverse
process of C4-C5.>>* Ingestion of alco-
holic beverages, a classic cluster head-
ache trigger, is an inconsistent trigger
of paroxysmal hemicrania.

Although no sex predominance is
noted in the episodic subtype, it seems
that the chronic form of paroxysmal
hemicrania may affect women more
frequently. As a general rule, when a
woman presents with features of cluster
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E7\:11 35 &3 /CHD Diagnostic Criteria for Paroxysmal Hemicrania®

» Paroxysmal Hemicrania

A. At least 20 attacks fulfilling criteria B-E

B. Severe unilateral orbital, supraorbital, and/or temporal pain lasting 2-30 minutes

C. At least one of the following symptoms or signs, ipsilateral to the pain:

. Eyelid edema
. Forehead and facial sweating
. Forehead and facial flushing

. Sensation of fuliness in the ear

Ny W N -

. Miosis and/or ptosis

. Conjunctival injection and/or lacrimation

. Nasal congestion and/or rhinorrhea

D. Attacks have a frequency above five per day for more than half the time

E. Attacks are prevented absolutely by therapeutic doses of indomethacin

F. Not better accounted for by another /CHD-3 beta diagnosis

» Episodic Paroxysmal Hemicrania

Description: Attacks of paroxysmal hemicrania occurring in periods lasting from 7 days to 1 year, separated
by pain-free periods lasting at least 1 month.

A. Attacks fulfilling criteria for paroxysmal hemicrania and occurring in bouts

B. At least two bouts lasting from 7 days to 1 year (when untreated) and separated by pain-free

remission periods of >1 month

» Chronic Paroxysmal Hemicrania

Description: Attacks of paroxysmal hemicrania occurring for more than 1 year without remission or with
remission periods lasting less than 1 month.

A. Attacks fulfilling criteria for paroxysmal hemicrania, and criterion B below

B. Occurring without a remission period or with remissions lasting <1 month for at least 1 year

ICHD-3 beta = International Classification of Headache Disorders, Third Edition, beta version.
? Reprinted with permission from Headache Classification Committee of the Intemational Headache Society (HS), Cephalalgia.! © 2013
International Headache Society. www.ihs-classification.org/_downloads/mixed/international-Headache-Classification-lli-ICHD-11-2013-Beta.pdf.

headache, especially the chronic sub-
type, paroxysmal hemicrania should be
strongly considered.

Treatment Options

Paroxysmal hemicrania demonstrates 2
complete and absolute response to treat-
ment with indomethacin. Although the
ICHD-3 beta guidelines suggest that in-
domethacin should be initiated at a dose
of 150 mg per day and increased up to

Continuum (Minneap Minn) 2015;21(4):1041-1057

225 mg per day if needed, in clinical
practice, most patients are treated with
25 mg 3 times a day and increased to
50 mg 3 times a day in 1 week if the
headache does not respond or only par-
tially improves. In general, headaches re-
mit within 2 days of reaching the effective
dose, but at times this may be delayed
for as long as 2 weeks. During an active
cycle, delaying or skipping a dose usu-
ally results in headache recurrence.

KEY POINT

B Asageneral rule, when a
woman presents with
features of cluster
headache, especially the

chronic subtype, paroxysmal
hemicrania should be

strongly considered.
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CONTINUUM Trigeminal Autonomic Cephalalgias

KEY POINTS

B Paroxysmal hemicrania
demonstrates a
complete and absolute
response to treatment
with indomethacin.

B In dlinical practice, most
patients with paroxysmal
hemicrania are treated
with indomethacin
25 mg 3 times a day and
increased to 50 mg
3times a day in 1 week if
the headache does not
respond or only
partially improves.

B Indomethacin should be
given with meals, and,
if long-term use is
anticipated, a proton
pump inhibitor should
be prescribed.

Case 7-1

A 56-year-old woman presented with a 15-year history of recurrent right-sided
headaches. Her attacks occurred in 6-week cycles every 1 to 2 years, at various
times of the year. During cycles, headaches recurred 3 to 5 times a day lasting
from 10 to 30 minutes each. Her attacks never awakened her from sleep.
The pain was stabbing, excruciatingly severe, and maximal in the right eye
and temple. Her headaches were associated with ipsilateral ptosis, conjunctival
injection, tearing, and nasal stuffiness. She was totally pain free between
headache cycles, but during periods of headache, she noticed a constant duil
right-sided discomfort. During attacks, she lay in bed. Alcohol did not trigger
her headaches.

She had no other medical problems, and her general medical and
neurologic examinations were unremarkable. A brain MRI with contrast
was normal, as was her serum prolactin level.

Verapamil, lithium, sodium valproate, and subcutaneous sumatriptan
were unsuccessful. Prednisone provided complete relief, but only at doses
above 40 mg per day.

Comment. This case highlights the clinical overlap that exists between
the trigeminal autonomic cephalalgias (TACs) (Table 7-1). The (relative)
low-to-moderate frequency of daily attacks and the 10- to 30-minute
duration of this patient’s individual headaches suggests cluster headache or
paroxysmal hemicrania. The background low-level interictal discomfort
suggests hemicrania continua but has been reported with every TAC. The
presence of both conjunctival injection and tearing eliminates short-lasting
unilateral neuralgiform headache attacks with cranial autonomic features
(SUNA), and her attack frequency never exceeding five per day in 15 years
makes short-lasting unilateral neuralgiform headache attacks with
conjunctival injection and tearing (SUNCT) unlikely.

Clues to the diagnosis lie in the history. The absence in this patient of
circadian periodicity, nocturnal attacks, alcohol triggering, or restlessness
during attacks (all hallmarks of cluster headache), suggest paroxysmal
hemicrania, as does the failure to respond to verapamil and sumatriptan.
Many patients with indomethacin-responsive TACs (eg, paroxysmal
hemicrania, hemicrania continua) report partial response to treatment
with corticosteroids or nonsteroidal anti-inflammatory drugs (NSAIDs).
Clinicians should first think paroxysmal hemicrania when a female patient
presents with clusterlike headaches. The remitting form of hemicrania
continua is uncommon, but remains a possibility in this case. Although this
is likely a case of episodic paroxysmal hemicrania, instituting a trial of
indomethacin is a good option, as it will treat both hemicrania continua
and paroxysmal hemicrania.

Indomethacin should be given with
meals, and, if long-term use is antici-
pated, a proton pump inhibitor should
be prescribed. For the episodic form of
paroxysmal hemicrania, indomethacin
therapy should be continued for slightly
longer than the usual cycle and then
tapered. For the chronic subtype, peri-

www.ContinuumJjournal.com

odic attempts to lower the dose should
be made.

When indomethacin is poorly tolerated
or contraindicated, treatment becomes
challenging. Partial benefit has been re-
ported with acetylsalicylic acid, celecoxib,
piroxicam, naproxen, acetazolamide,
topiramate, and verapamil. Melatonin
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3 mg to 25 mg nightly is the author’s
preferred choice for patients unable to
take indomethacin.

HEMICRANIA CONTINUA

Because of similar pathophysiology, clin-
ical features, and treatment response,
hemicrania continua has been classified
in ICHD-3 beta as a TAC.

Clinical Features

Hemicrania continua is characterized
by unilateral headache of mild to mod-
erate intensity. This baseline discomfort is
constant and unremitting, mild to mod-
erate in intensity, and usually without
other symptomatology. Exacerbations of
more severe pain occur at varying in-
tervals (daily to near daily) and last from
30 minutes to 3 days.’ 53 As with cluster
headache, patients are often restless or
agitated during the exacerbatons. During
these painful flare-ups, the cranial auto-
nomic symptoms that typify the TACs
occur ipsilaterally, and migrainous fea-
tures such as nausea, photophobia, and
phonophobia may also be present.?®> When
present, photophobia and phonophobia
tend to be ipsilateral to the pain.*® Many
patients with hemicrania continua also re-
port superimposed episodes of brief stabb-
ing pains (ice pick-like) and the sensation
of a foreign body (eg, sand, grittiness) in
the eve on the side of the headache.>
Two temporal profiles of hemicrania
continua have been described, remitting
and unremitting. The remitting form is
characterized by headaches that are not
daily or continuous but are interrupted
by remission periods of 1 day or more
without treatment. Most patients expe-
rience the unremitting form.
Hemicrania continua is frequently mis-
diagnosed. Focusing on the chronic hemi-
cranial baseline discomfort, associated
nausea, photophobia, or phonophobia
often leads to a diagnosis of chronic mi-
graine. Because many patients often only
report severe flare-ups and associated au-
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tonomic symptoms, they may receive a
diagnosis of cluster headache. Case 7-2
describes a patient in whom the diag-
nosis of hemicrania continua was initially
missed and reviews the pertinent fea-
tures in the history that should always
be addressed.

Treatment Options

Hemicrania continua, like paroxysmal
hemicrania, is responsive to treatment with
indomethacin. Treatment recommenda-
tions are similar to those described for
paroxysmal hemicrania in this article,
but doses of indomethacin much higher
than those for paroxysmal hemicrania and
higher than the FDA-approved maximum
daily dose for indomethacin of 150 mg are
sometimes required (300 mg per day to
500 mg per day). > Successful treatment
with topiramate, melatonin, occipital
nerve blocks, and occipital nerve stim-
ulators have also been reported.®®

SHORT-LASTING UNILATERAL
NEURALGIFORM HEADACHE
ATTACKS

SUNCT and SUNA, the two syndromes
within this subcategory, are the rarest
of TACs.

Clinical Features

Both SUNCT and SUNA are character-
ized by ultrabrief paroxysmal headache
attacks typically lasting only seconds.
The head pain in these syndromes is
usually of a stabbing nature but may
have a lancinating or burning quality, of
moderate to severe intensity, and
hemicranially located. Pain may occur
anywhere in the head and is not limited
to the orbitotemporal regions.>” Attacks
may occur as an isolated stab, in a series
of stabs, or in a sawtooth pattern in which
many stabs recur over several minutes
superimposed over a baseline discom-
fort. Depending on the pattern, painful
episodes can last from 1 to 600 seconds
each and can recur from once to up to

KEY POINTS

B Many patients with
hemicrania continua
also report superimposed
episodes of brief
stabbing pains (ice
pick-like) and the
sensation of a foreign
body (eg, sand, grittiness)
in the eye on the side of
the headache.

B Hemicrania continua,
like paroxysmal
hemicrania, is
responsive to treatment
with indomethacin.

B Short-lasting unilateral
neuralgiform headache
attacks may occur as an
isolated stab, in a series
of stabs, orin a sawtooth
pattern in which many
stabs recur over several
minutes superimposed
over a baseline discomfort.
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KEY POINTS

B in general, a strictly
side-locked headache
suggests a trigeminal
autonomic cephalalgia.

B Short-lasting unilateral
neuralgiform headache
attacks may occur
spontaneously or be
triggered by touching
trigger zones within the
trigeminal territory,
talking, chewing,
brushing teeth, coughing,
or nose blowing.

B SUNCT attacks are
associated with
conjunctival injection
and tearing (lacrimation),
whereas SUNA has
either one or will be
associated with at least

one of the other features |

that are characteristic
of the trigeminal
autonomic cephalalgias.

B Secondary mimics of
SUNCT and SUNA
include posterior fossa
and pituitary lesions;
therefore, all patients
suspected of having these
disorders require MRIs.

Case 7-2

A 28-year-old man with an 8-month history of headaches returned for his
follow-up visit. At his first appointment, he reported strictly right-sided
throbbing headaches of moderate intensity that were associated with
photophobia, phonophobia, and nausea. His headaches occurred 3 to

4 times monthly, lasting 4 to 48 hours without treatment. Triggers included
lack of sleep and weather changes. He had no family history of headaches.

The new onset of a side-locked headache and lack of family history
prompted the neurologist to order an MRI, which was normal. He was
initially diagnosed with migraine without aura and was prescribed
topiramate for prophylaxis and sumatriptan 100-mg tablets for acute
attacks. At follow-up, the headache frequency was unchanged, but he
reported that sumatriptan had worked fairly well.

Comment. Is this truly a case of migraine that is not yet medically
controlled, or has something been overlooked? In general, a strictly
side-locked headache suggests a trigeminal autonomic cephalalgia
(although migraine may occasionally be strictly one-sided), and the history
should be reviewed in more detail, specifically asking about headache-free
days rather than headache days, the presence of associated cranial
autonomic features, ocular foreign body sensation, and localization of
migrainous features.

Indeed, when the history was retaken, the patient reported that he
always had some degree of right-sided pain that he "“could live with”; it
was the severe attacks that were distressing. He reported right nostril
stuffiness during these severe episodes and that light sensitivity was only
in the right eye.

This patient had hemicrania continua but, like many with this disorder,
was initially misdiagnosed. Pitfalls in the diagnosis arise in several ways.
Focusing on the pain of acute exacerbations without uncovering a history
of the baseline discomfort, failure to inquire if the photophobia or
phonophobia is ipsilateral to the pain, and not asking if total relief is
obtained with triptans leads to the misdiagnosis of migraine. Focusing on
the short duration of some exacerbations or on the autonomic features
that accompany them leads to the misdiagnosis of cluster headache.
Focusing on the constant pain (which is often associated with overuse of
symptomatic medications) leads to the misdiagnosis of chronic migraine
and medication-overuse headaches.

100 times per day. Attacks may occur
spontaneously or be triggered by touch-
ing trigger zones within the trigeminal
territory, talking, chewing, brushing
teeth, coughing, or nose blowing. Some
patients report that neck movements
can induce an attack.

As the name implies, SUNCT is asso-
ciated with conjunctival injection and
tearing (lacrimation), whereas SUNA has
either one, or will be associated with at
least one of the other features that are

www.ContinuumJjournal.com

characteristic of the TACs. The onset of
pain often lags behind the appearance
of the eye redness or tearing. Epi-
sodic and chronic forms of both disor-
ders exist, with the chronic form being
more common.

Secondary mimics of SUNCT and
SUNA include posterior fossa and pituitary
lesions; therefore, all patients suspected of
having these disorders require brain MRI.
Because of the frequent short-duration
neuralgiform pain and the potential for
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T\ 1B &4 The Author’s Top Trigeminal Autonomic Cephalalgia Tips

» Always obtain MRI scans and pituitary testing to exclude secondary mimics.

» Migrainous features may accompany trigeminal autonomic cephalalgias, but they are more likely to be ipsilateral
to the pain (versus bilateral in migraine).

» Cluster headache may respond better to short-acting verapamil given several times daily than to the
extended release formulation.

» Verapamil may cause heart block through its action on the atrioventricular node; this effect can be
delayed for approximately 10 days, so it may be preferable to increase the dose more slowly. A baseline
ECG, heart rate, and blood pressure should be obtained prior to treatment and repeated prior to each
increase in dosage. Because ECG abnormalities may be delayed, the ECG should also be repeated
approximately 2 weeks after dosage changes.

» Cluster headache bridge therapies should be started simultaneously with prevention.
» Avoid oral formulations of acute therapies in cluster headache.
» Unless contraindicated, all patients with cluster headache should be given a trial of oxygen.

» Oxygen therapy must be given through a nonrebreather face mask at high flow rates (10-15 L/min); nasal
cannulas will not work.

» If a clusterlike headache occurs in a woman, does not demonstrate circannual or circadian periodicity, and
is not associated with restlessness or nocturnal attacks or precipitated by alcoholic beverages, think
paroxysmal hemicrania.

» Cluster headache and SUNCT/SUNA are more likely to occur in men.
» Paroxysmal hemicrania and SUNCT/SUNA are more likely to have a chronic temporal pattern.
» Paroxysmal hemicrania and hemicrania continua are indomethacin responsive.

> A baseline, low-level headache is required for the diagnosis of hemicrania continua, but approximately
30% patients with any trigeminal autonomic cephalalgia report this.

» The cranial autonomic symptoms in hemicrania continua occur with the exacerbations, not the baseline pain.

> A sensation of a foreign body in the ipsilateral eye is often reported in hemicrania continua, but if you
don't ask, you won't know.

» Indomethacin response may be delayed by up to 2 weeks.
» Consider a trial of indomethacin in any patient with side-locked headache.

» Headaches that only respond to high indomethacin doses or require frequent dose escalations are more
likely to be due to a secondary mimic.

> Remember to use proton pump inhibitors or agents that offer gastrointestinal protection concurrent
with indomethacin.

» Melatonin and greater occipital nerve blocks may help when indomethacin cannot be used.

» SUNCT/SUNA are differentiated from trigeminal neuralgia by their V1 location, longer duration and higher
frequency of attacks, associated cranial autonomic features, and lack of a refractory period.

> Lamotrigine is the drug of choice for SUNCT/SUNA, followed by topiramate and gabapentin.

MRI = magnetic resonance imaging; ECG = electrocardiogram, SUNCT = short-lasting unilateral neuralgiform headache attacks with
conjunctival injection and tearing; SUNA = short-lasting unilateral neuralgiform headache attacks with cranial autonomic features.
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CONTINUUM Trigeminal Autonomic Cephalalgias

KEY POINT

B Lamotrigine is the
first-line therapy for
short-lasting unilateral
neuralgiform headache
attacks. Topiramate and
gabapentin have also
been reported to
be beneficial.

cutaneous stimuli triggering an attack,
SUNCT and SUNA are occasionally mis-
taken for trigeminal neuralgia. These dis-
orders are distinguished from trigeminal
neuralgia by their predilection for involving
the ophthalmic division (V1), the absence
of a refractory period following cutaneous
stimulation, and the potential for longer-
duration attacks (up to 10 minutes).

Treatment Options

Lamotrigine is the first-line therapy for
these disorders, with up to 75% of pa-
tients experiencing relief. Effective daily
doses range from 100 mg to 400 mg,
slowly titrated to avoid serious adverse
reactions. Topiramate (50 mg per day to
400 mg per day) and gabapentin (600 mg
per day to 3600 mg per day) have also
been reported to be beneficial* A 10-day
course of IV lidocaine (1.3 mg/kg per hour
t0 3.3 mg/kg per hour) may induce a tem-
porary remission for intractable SUNCT.>
IV lidocaine requires cardiac and blood
pressure monitoring and therefore must
be given in an intensive care unit (ICU)
or other inpatient monitored setting,

CONCLUSION

The TACs are uncommon primary head-
ache disorders that are frequently
misdiagnosed. Their recognition is impor-
tant as they are among the most disabling
of the primary headaches and require
individualized treatment with different
therapies. The author’s top TAC tips are
reviewed in Table 7-6.
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