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Diagnosis and Clinical Features of Trigemino-Autonomic
Headaches

Arne May, MD

Although severe short-lasting headaches are rare, they can be considered disabling conditions with a major impact on the
quality of life of patients. These headaches can divided broadly in to those associated with autonomic symptoms, so called
trigeminal autonomic cephalgias (TACs), and those with few or no autonomic symptoms. The TACs include cluster headache,
paroxysmal hemicranias, hemicrania continua, and short-lasting unilateral neuralgiform headache attacks with cranial auto-
nomic symptoms as well as short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing
syndrome. In all of these syndromes, half-sided head pain and ipsilateral cranial autonomic symptoms such as lacrimation or
rhinorrhea are prominent. The paroxysmal hemicranias have, unlike cluster headaches, a very robust response to indomethacin,
leading to a notion of indomethacin-sensitive headaches. The diagnosis of TACs is exclusively a clinical task. Because of the fact
that cluster headache is strictly half-sided, typically involves the region around the eye and temple and often starts in the upper
jaw, most patients first consult a dentist or ophthalmologist. No single instrumental examination has yet been able to define, or
ensure, the correct diagnosis, or differentiate idiopathic headache syndromes. It is crucial that a trained neurologist sees these
patients early so that management can be optimized and unnecessary procedures can be avoided. Although TACS are, in
comparison to migraine, quite rare, they are nevertheless clinically very important for the neurologist to consider as they are
easy to diagnose and the treatment is very effective in most patients.

Key words: trigeminal autonomic cephalgia, cluster headache, diagnosis, clinic, short-lasting unilateral neuralgiform headache
attacks with conjunctival injection and tearing, autonomic symptoms
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Although migraine, tension type headache,
and even medication overuse headache are more
common, it is important to recognize cluster head-
ache (CH) and related cephalalgias because of the
fact that the pain is truly excruciating and, because
the symptoms are fairly stereotyped, relatively easy
to diagnose. The differential diagnosis comprises

intracranial pathologies that, together with the fact
that treatment is very effective in most patients,
make the correct diagnosis even more important.
CHs have been identified as far back as the seven-
teenth century.1 The pathophysiological background,
however, has only started to become clear in recent
decades. Current diagnostic guidelines are provided
by the International Headache Society (IHS) classi-
fication criteria and are based primarily upon
clinic-based patient populations. Clinically and patho-
genically CH is distinct from other primary head pain
syndromes, such as migraine. Because of the fact that
CH shares most of the clinical features with a group
of other headache types, these syndromes have been
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subsumed under the term “trigeminal autonomic
cephalalgia.” This term has been coined by Goadsby
and Lipton2 and is very useful in daily practice: it
takes in a group of unilateral headaches which all
have autonomic symptoms as part of their diagnosis,
yet with distinct differences between them to allow
specific treatment options. This review summarizes
the clinical and diagnostic features of these syn-
dromes. As the international classification of head-
aches changes over time, this review now includes
hemicrania continua because this headache syndrome
shares crucial clinical features with the TACs and is
recognized as part of the TACs in the 2013 classifica-
tion. Another headache entity, hypnic headache,
shares the strong circadian rhythmicity of pain
attacks with, eg, CH, but has no accompanying auto-
nomic symptoms and is therefore not recognized in
this group3 or in this review.

SEARCH STRATEGY
A literature search was performed using the

reference databases MEDLINE; the key words
used were “cluster headache,” “trigemino-autonomic
headache,” “TAC,” “paroxysmal hemicrania,”
“SUNA,”“SUNCT,” and “Hemicrania continua” (last
search in January 2013). All papers published in
English or German were considered. Papers disc-
overed by this search were reviewed, as were refer-
ences cited therein. In addition, review books were
considered.4,5

THE CLASSIFICATION
Goadsby and Lipton2 were the first to propose

the term “trigeminal autonomic cephalgias (TAC)”
for a group of primary headaches with pain and auto-
nomic involvement in the facial area of the trigeminal
nerve. All these headache syndromes have 2 features
in common: short-lasting, unilateral, severe headache
attacks, and the accompaniment of typical autonomic
symptoms. The clinical features of the TACs at pre-
sentation are highly characteristic when typical. To
date, the following syndromes belong to the TACs:6

Ë episodic and chronic CH
Ë episodic and chronic paroxysmal hemicrania (PH)

Ë short-lasting unilateral neuralgiform headache
attacks
Ë hemicrania continua

Why is it important to know and recognize all the
different types of TAC, given that they are relatively
rare? First, they are easy to recognize. Second, in most
cases, a subclassification is possible and reasonable, as
therapeutic regimen and response differ. For neurolo-
gists, despite the diagnostic challenges, the short-
lasting primary headaches are important to recognize
because of their excellent, but highly selective
response to treatment. In 1997, Goadsby and Lipton
documented a nosological analysis and definition of a
group of short-lasting headache syndromes.2 These
PHs are characterized by frequent, short-lasting
attacks of unilateral pain usually in the orbital, supra-
orbital, or temporal region. The pain is severe and
associated with autonomic symptoms such as con-
junctival injection, lacrimation, nasal congestion,
rhinorrhea, and ptosis and eyelid edema.

Goadsby and Lipton divided these short-lasting
primary headache syndromes into those exhibiting
marked autonomic activation and those without auto-
nomic activation. The Figure and Table 5 summarize
a list of short-lasting headaches with autonomic
symptoms. The former group comprises chronic and
episodic PH, short-lasting unilateral neuralgiform
headache attacks (short-lasting unilateral neuralgi-
form headache attacks with cranial autonomic
symptoms [SUNA] and short-lasting unilateral neu-
ralgiform headache attacks with conjunctival injec-
tion and tearing [SUNCT] syndrome), and CH.6

These headache syndromes are compared with other
short-lasting headache disorders, such as hypnic
headache, and a chronic headache syndrome with
milder autonomic features such as hemicrania conti-
nua. Recent imaging data, however, place hemicrania
continua nearer to the TACs,7 and future work will
probably do the same with hypnic headache. Idio-
pathic stabbing headache, cough headache, exertional
headache, sexual headache, and trigeminal neuralgia
are not part of these syndromes as these short-lasting
disorders have no autonomic component,4,6 although
all headaches, and even experimental trigeminal noci-
ceptive input, if severe enough, may trigger some
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minor autonomic symptoms as part of the trigemino-
vascular reflex.8,9

CH
CH is certainly the most prominent and most

common of the TACs and is considered one of the
most severe pain syndromes in humans. Indeed,
female patients have described each attack as being
worse than childbirth.10 Despite the fact that a recent
health-related quality of life study in 56 patients sug-
gested that CH has a marked functional consequence,
even when appropriate treatments are used,11 CH is
still underdiagnosed and suboptimally managed in
primary care.12

The diagnosis of CHs is exclusively a clinical task.
The International Classification of Headache Disorders6

uses explicit diagnostic criteria (see Table 1), which
are “unambiguous, precise and with as little room
for interpretation as possible.” The fact that at least
14 synonyms for CH have been used in the past
underlines the former lack of etiological understand-
ing and importance of operational diagnostic criteria,
hence explicit diagnostic criteria for research and
clinical practice. CH, in its typical form, is unmistak-
able. However, no single instrumental examination is
able to define or differentiate idiopathic headache

Figure—Different headache types corresponding to length of headache duration, with the headaches with the shortest pain attacks
listed on the left. The SUNA/SUNCT syndrome exhibits neuralgiform-like attacks lasting only seconds, paroxysmal hemicrania
lasting between 10 and 20 minutes, and cluster headache usually presenting with attacks that last 1-2 hours, whereas hemi-
crania continua may last days or even months. The autonomic features are also distinct with cluster headache and paroxysmal
hemicrania expressing the most symptoms and hemicrania continua may even exist without marked activation of the autonomic
symptoms. SUNA = short-lasting unilateral neuralgiform headache attacks with cranial autonomic symptoms; SUNCT = short-
lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing.

Table 1.—Diagnostic Criteria of Cluster Headache

A: At least 5 headache 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 or both of the following:
1. at least 1 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 1 every other day

and 8 per day for more than half of the time when the
disorder is active

E: Not better accounted for by another ICHD-3 diagnosis.

Note: During part (but less than half) of the time-course of 3.1
Cluster headache, attacks may be less severe and/or of shorter
or longer duration.
Episodic cluster headache: At least 2 cluster periods lasting 7
days to 1 year separated by pain free periods lasting ≥1 month.
Chronic cluster headache: Attacks occur for more than 1 year
without remission or with remission < 1 month.
Probable cluster headache: Attacks fulfilling all but 1 criteria
for cluster headache.
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syndromes.13 Nevertheless, in the clinical setting,
the use of neuroimaging (cranial computerized
tomography [CCT], magnetic resonance imaging
[MRI], magnetic tomography [MR]-angiography, etc)
in headache patients varies widely. Electrophysiologi-
cal and laboratory examinations including examina-
tion of the cerebrospinal fluid are not helpful. For the
initial diagnosis and in the case of an abnormal neu-
rological examination, a cranial computerized tomog-
raphy scan and a cranial MRI should be considered in
order to exclude abnormalities of the brain.14,15 Par-
ticularly in older patients, mass lesions or malforma-
tions in the midline have been described to be
associated with symptomatic CH.16,17

CLINICAL APPEARANCE
CH prevalence is approximately 0.1% of the

population and mostly affects men. The stereotypical
attacks may strike up to 8 times a day, are relatively
short-lived, and characterized by strictly unilateral
severe head pain accompanied by autonomic phe-
nomena.6 Only in approximately 15% of cases is a
side shift mentioned.18 In contrast to migraineurs,
cluster patients are restless and prefer to pace about
or sit and rock back and forth. Some patients will
exert pressure on the painful area with a hand over
the affected eye and temple. Many will isolate them-
selves during the attack or leave the house to get
into cold or fresh air. They may also become aggres-
sive during an attack. The unilateral autonomic
symptoms such as ptosis, miosis, lacrimation, con-
junctival injection, rhinorrhea, and nasal congestion
only during the pain attack are ipsilateral to the pain,
indicating parasympathetic hyperactivity and sympa-
thetic impairment. In some patients, the signs of sym-
pathetic paralysis (miosis and ptosis) persist
indefinitely19 but intensify during attacks. Sweating
and cutaneous blood flow also increase on the
painful side, particularly in areas of sympathetic
deficit.20 About 3% of all patients lack autonomic
symptoms21 and in rare cases sympathetic distur-
bances persist on the previously affected side of the
face in patients whose CH has switched sides.5 It
seems that there is no typical form of pain in these
syndromes. It may be throbbing, sharp, or stabbing,
and this may even vary from bout to bout and indeed

between attacks. The pain, although usually involving
the ophthalmic division of the trigeminal nerve, may
also involve any part of the head as well and very
occasionally not involve the ophthalmic division at
all.22 Another clinical landmark of the syndrome is
the circadian rhythmicity of the relatively short-lived
(15-180 minutes) painful attacks. In the episodic
form, attacks occur daily for some weeks followed by
a period of remission of at least 2 weeks. About
15-20% of patients suffer from chronic symptoms
(without remissions = chronic CH). On average, a
cluster period lasts 6-12 weeks while remissions can
last up to 12 months. The attacks occur regularly, and
their timing seems to be related to the sleep-wake
cycle. The most salient feature of CH is the reported
seasonal variation and the clockwise regularity of the
headache attacks.23 Consequently, a whole range of
circadian irregularities in hormone levels have been
reported in CH patients.24,25 While this circadian and
circannual rhythmicity is characteristic of the episodic
variant, little is known on rhythmicity in chronic
CH. A recent case report regarding a secondary
chronic CH showed evidence, even in the chronic
form, of a distinct circadian and semicircannual rhyth-
micity over time.26 Infra- and supra-annual (ie, cycles
shorter or longer than 12 months) exacerbations over
several weeks occurred independent from a 12-month
cycle.

Such information is important for clinicians, as,
depending on the level of activity of the disease, a
preventative may be efficient at some times and not at
others. This implies that missing effects of preventa-
tives should not be misinterpreted as a failure – the
prophylactic drugs may well be efficient again when
the activity of the disease levels out again. In addition,
a “clockwise” circadian rhythmicity of attacks and an
individual circannual preponderance should be con-
sidered as hallmark for CH. Sjaastad27 suggested that
episodic cluster headache (ECH) and secondary
chronic cluster headache (CCH) have only minute
differences and display smooth transitions, while
primary CCH is a separate entity lacking the criterion
of clustered attacks. It is not clear whether that is true
but primary chronic cluster seems to be more often
medically intractable.10 When chronic CH is unre-
sponsive to medical treatments, it becomes a serious
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problem and even surgical options may have to be
considered.

DIFFERENTIAL DIAGNOSIS
All headache syndromes with short-lasting, uni-

lateral, severe headache attacks, and typical auto-
nomic accompanying symptoms (eg, PH and SUNA/
SUNCT) need to be considered.The term SUNA was
recently introduced to distinguish SUNCT attacks
from very similar pain attacks with a different occur-
rence or distribution of autonomic symptoms during
the pain. However, these syndromes differ in dura-
tion, frequency, and rhythmicity of the attacks2 and in
the intensity of pain and autonomic symptoms as well
as treatment options (see Table 2). There are reports
of aura in CH28 and even a “hemiplegic cluster.”29

There seem to be some cases of CH without head-
ache,30 as well as the opposite: CH without autonomic
symptoms21,31 and even bilateral cases.5 In a series of
well-observed case reports presenting 3 atypical CHs,
the authors suggests that as more cluster patients are
seen by headache specialists, new forms of this well-
defined primary headache syndrome will be identi-
fied.32 However, the concept of trigemino-autonomic
syndromes is certainly useful for clinicians seeking a
pathophysiological understanding of the primary
neuro-vascular headaches and allowing us to place
the various treatments aimed at treating or prevent-
ing these headaches into context.

Although CH mostly affects the region of the eye
and temple, it also very often starts in the upper jaw.
This leads most patients to first consult a dentist or
ophthalmologist. In 2004, 40% of those seen by a
specialist other than a neurologist subsequently had
an invasive procedure.33 However, the more we know
and understand about CH in the last 50 years, the
larger the reduction in mean time to diagnosis. Bahra
and Goadsby concluded that CH is certainly better
recognized now than previously, although unaccept-
able delays still occur and many patients are not
managed optimally early in their disease course.33

Bahra and Goadsby also demanded that early neuro-
logic referral is indicated in patients with a suspected
diagnosis of CH so that management can be opti-
mized and unnecessary procedures avoided.33
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PH
Clinical Appearance.—PH was first described by

Sjaastad and Dale34 (for a review, see Dodick, 200435)
and is characterized by relatively short bouts of
severe unilateral pain in the orbital and temporal
area. PH is a rare condition, and although proper
investigations are lacking, it is estimated that the PHs
comprise about 3-6% of all the trigeminal autonomic
cephalalgias. The age of onset is usually in the twen-
ties, with a female predominance. The typical attack
duration is 10-20 minutes, the typical attack frequency
is >5 per day, but there are reports of between 1 and
40 attacks per day (see Table 3). Similar to CH, a
chronic and an episodic form have been described,
and the syndrome also conveys a distinctive temporal
pattern.36 The pain is associated with at least 1 auto-
nomic symptom, such as ipsilateral conjunctival injec-
tion and tearing with nasal congestion and
rhinorrhea. Typically described as a problem of
women, this seems incorrect from a substantial cohort
that has recently been reported.37

The syndrome is also characterized by complete
response to indomethacin. Although this response
is exceptional and long lasting, patients who
develop gastrointestinal problems, notably peptic
ulcer disease on indomethacin, are a substantial
challenge. Some such patients have responded to
cyclooxygenase II selective inhibitors, others seem to
benefit from Gabapentin.

Differential Diagnosis.—Again, all headache syn-
dromes with short-lasting, unilateral, severe headache
attacks, and typical autonomic accompanying symp-
toms (eg, CH and SUNA/SUNCT) need to be consid-
ered. The hallmarks in differential diagnosis are the
duration of the attacks and the complete response to
indomethacin.

SHORT-LASTING UNILATERAL
NEURALGIFORM HEADACHE ATTACKS:
SUNA AND SUNCT SYNDROME

Clinical Appearance.—Attacks of moderate or
severe, strictly unilateral head pain lasting seconds to
minutes, occurring at least once a day and usually
associated with prominent autonomic symptoms come
in 2 forms: either strictly with lacrimation and redness
of the ipsilateral eye or with additional autonomic
symptoms, or when 1 of the 2 mentioned are missing
(see Table 4). If the 2 autonomic symptoms (lacrima-
tion and redness of the ipsilateral eye) but no other
autonomic symptoms are present, the syndrome is
called SUNCT syndrome, otherwise it is called SUNA.
SUNCT may be a subform of SUNA, although this
requires further study. Until this is proven, each is
classified as a separate subtype. SUNCT and SUNA
are among the rarest idiopathic headache syndromes
(although ideal epidemiological data are lacking) and
are characterized by an extremely high frequency of

Table 3.—Diagnostic Criteria of 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:
1. conjunctival injection and/or lacrimation
2. nasal congestion and/or rhinorrhea
3. eyelid edema
4. forehead and facial sweating
5. forehead and facial flushing
6. sensation or fullness in the ear
7. miosis and/or ptosis

D. Attacks have a frequency above 5 per day for more
than half the time

E. Attacks are prevented absolutely by therapeutic doses
of indomethacin

F. Not attributed to another ICHD-3 diagnosis

Table 4.—Diagnostic Criteria of Short-Lasting Unilateral
Neuralgiform Headache Attacks

A. At least 20 attacks fulfilling criteria B-D
B. Moderate or severe unilateral head pain, with orbital,

supraorbital, temporal and/or other trigeminal
distribution, lasting for 1-600 seconds and occurring as
single stabs, series of stabs or in a sawtooth pattern

C. At least one of the following cranial autonomic
symptoms or signs, ipsilateral to the pain:
1. conjunctival injection and/or lacrimation
2. nasal congestion and/or rhinorrhea
3. eyelid edema
4. forehead and facial sweating
5. forehead and facial flushing
6. sensation or fullness in the ear
7. miosis and/or ptosis

D. Attacks have a frequency of at least once a day for
more than half of the time when the disorder is active

E. Not better accounted for by another ICHD-3 diagnosis
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attacks (up to 200 attacks/day) with less severe pain
but marked autonomic activation during attacks.Even
though there are distinct clinical differences – such as
the frequency and duration of attacks and the different
approach to treatment – many of the basic features of
SUNCT and SUNA – such as episodicity, autonomic
symptoms, and unilaterality – are shared by other
headache types, including CH and PH.This suggests a
pathophysiological similarity to those syndromes and
prompted the suggestion to unify them on clinical
grounds as TACs. The paroxysms of pain usually last
between 5 and 250 seconds, although longer, duller,
interictal pains have been reported. Patients can have
up to 30 episodes per hour, although it is more usual to
have 5-6 per hour. The frequency may also vary in
bouts. The conjunctival injection seen with SUNCT is
often the most prominent autonomic feature and
tearing may also be very obvious.

Differential Diagnosis.—The major differential
diagnosis of short-lasting unilateral neuralgiform
headache attacks is with trigeminal neuralgia. The
most important clinical signs pointing toward
SUNCT/SUNA and against trigeminal neuralgia
include the prominent distribution of pain in the oph-
thalmic division of the trigeminal nerve, triggering of
attacks from cutaneous stimuli and a lack of a refrac-
tory period to these triggers. In contrast to PH, there
is no reproducible indomethacin effect in SUNCT/
SUNA, and in contrast to CH, no important effect of
oxygen, sumatriptan, or verapamil. For practical
reasons, indomethacin should be tried in all extremely
short-lasting headaches, before lamotrigine or
carbamazepine is tried.

Hemicrania Continua.—Hemicrania continua is
now recognized as belonging to the TAC group.
Hemicrania continua is characterized by a continu-
ous, unilateral headache that varies in intensity,
waxing, and waning without disappearing com-
pletely.38 The IHS definition states that the headache
is side-locked, ie, does not change sides (see Table 5).
Usually there are mild autonomic symptoms such as
lacrimation, conjunctival injection, nasal symptoms,
and ptosis/miosis, and the syndrome typically
responds well to indomethacin.6

Hemicrania continua is sometimes misdiagnosed
as half-sided tension-type headache or chronic

migraine. Hemicrania continua is probably underdi-
agnosed, but the absolute requirement for an indo-
methacin effect is helpful in distinguishing it from
other primary headaches. However, cases with
bilateral pain have been reported,22 and interestingly,
nausea, photophobia, phonophobia, and cranial auto-
nomic symptoms may arise with exacerbations. In
general terms, the background pain of hemicrania
continua is more severe than the interparoxysmal
pain of the other TACs, and the worsenings in hemi-
crania continua are longer than the paroxysms of the
other TACs.22 This is particularly important in differ-
entiating hemicrania continua from PH.
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B. Present for >3 months, with exacerbations of moderate

or greater intensity
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