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SECTION 1
A 62-year-old man presented with novel headache
attacks with acute onset 4 weeks previously strictly
confined to the right side. The attacks occurred al-
most daily, often after midnight, lasting 1 to 3 hours,
occasionally longer. The pain was localized around
and behind the right eye. The pain intensity was ex-
cruciating and the pain quality pulsatile. Ipsilateral
lacrimation, conjunctival injection, and prominence
of the temporal artery accompanied these attacks.
During the attacks, the patient reported a sense of
restlessness. Alcohol consumption and physical activ-
ity provoked attacks. No recent major trauma was
identified.

In his personal history, the patient had had

tension-type headache and mainly left-sided

migraine-like headache attacks for many years. The

latter were of a hammering quality, irradiating from

the occipital to the frontal region, and accompanied

by nausea, photophobia, and phonophobia. In com-

parison, the new onset current attacks clearly differed

from the previous attacks in terms of location, pain

quality, intensity, frequency, duration, and attendant

symptoms. Ancillary diagnoses included arterial hy-

pertension, treated with amlodipine, and �-1 antit-

rypsin deficiency.

Family history revealed a twin brother, who died

of aneurysmal subarachnoid hemorrhage 6 years pre-

viously. Several relatives had migraine.

On clinical examination, reduced width of

the palpebral fissure on the right side compared

to the left (ptosis), right miosis, and anhidrosis of

the forehead (figure 1, A and B) were noticed.

These findings persisted during the pain-free
interval.

Questions for consideration:

1. How would you classify these new onset headache attacks?
2. Are there any atypical features or red flags pointing to a

secondary headache?
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Figure 1 Complete right Horner triad

(A) Right eye “ptosis” (or, more correct, reduced width of the
palpebral fissure on the right side compared to the left) and
miosis. (B) Right forehead anhidrosis, visualized using pon-
ceau dye.
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SECTION 2
At first glance, the patient’s complaints and clinical
findings match the criteria of the International Clas-
sification of Headache Disorders (International
Headache Society [IHS]) for cluster headache.1 The
patient has more than 5 attacks of very severe, unilat-
eral, retro-orbital pain, usually lasting no longer than
3 hours. As requested furthermore, accompanying
ipsilateral autonomic features were present and the
frequency of attacks was between 1 every other day
and 8 per day. However, the IHS criteria wisely re-
quire that the history and neurologic examination do
not suggest the presence of a symptomatic headache.

In the present case, several red flags raise suspicion
of a secondary headache, i.e., a symptomatic cluster-
like headache. First, age at onset of cluster headache

usually lies between 20 and 40 years.1 In a patient
presenting with a novel headache beyond age 40, al-
ways consider an underlying disease. Second, 2 fea-
tures of the depicted Horner syndrome are atypical
features of autonomic symptoms in primary cluster
headache: persistency of Horner syndrome during
pain-free interval, and ipsilateral facial anhidrosis.1–3

During primary cluster headache attacks, the typical
finding is increased sweating of the ipsilateral fore-
head.4 Third, the history of a twin brother with an-
eurysmal subarachnoid hemorrhage also deserves
consideration.

Questions for consideration:

1. What is the most likely etiology of the supposed second-
ary headache in this case?

2. What would be the appropriate diagnostic tests?

GO TO SECTION 3
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SECTION 3
Persistency of oculosympathetic palsy during pain-
free interval with ipsilateral facial anhidrosis points to
carotid artery dissection. Cerebral MRI with mag-
netic resonance angiography is the appropriate diag-
nostic test. In our patient, it revealed right internal
carotid artery dissection (ICAD) of the distal cervical
segment just before entering the skull base (figure 2,
A and B). The additionally performed neurosonogra-
phy did not show any relevant stenosis of the carotid
artery. According to the International Classification
of Headache Disorders, this case has to be classified
as headache, attributed to arterial dissection, mim-
icking cluster headache.1

Question for consideration:

1. How would you treat this patient?

GO TO SECTION 4

Figure 2 MRI

Axial T1-weighted scan with fat suppression technique at
the level of the foramen occipitale. There is a semilunar
shaped intramural hematoma (hyperintense signal in A and
B, arrowheads) of the right distal cervical internal carotid
artery, without narrowing of the vessel lumen (black flow
void signal in B, arrows) but with widening of the external
vessel diameter (shown in A: 15.0 mm right, 9.5 mm left) as
compared to the healthy left side.
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SECTION 4
As there was no relevant stenosis of the carotid artery,
treatment of the ICAD consisted of low-dose acetyl-
salicylic acid. The headache attacks responded well to
nasal zolmitriptan. Oxygen proved to be less effec-
tive. In order to reduce intensity and frequency of
attacks, verapamil at a tentative target dose of 240
mg was introduced, replacing the former antihyper-
tensive treatment with amlodipine.

DISCUSSION In a patient with a new headache
type, distinct from prior headaches, as well as in a
patient with headache and any neurologic deficit
(e.g., Horner syndrome), imaging should always be
done. As outlined above, in the present case addi-
tional red flags such as age at onset of cluster head-
ache and atypical autonomic features raise suspicion
of a secondary headache. Regarding altered facial
sweating in ICAD, there are some controversial is-
sues: Horner syndrome and oculosympathetic palsy
are frequently used interchangeably without paying
attention to facial anhidrosis, which in the clinical
setting often is not examined in detail, and according
to the original description is mandatory for diagnos-
ing Horner syndrome (triad). The pathways of sym-
pathetic innervation of the forehead sweat glands
have been a matter of debate due to inconsistent
findings as to whether these fibers travel with the
internal or the external carotid artery. Recent studies
suggest that the medial part of the forehead sweat
glands is supplied by sympathetic fibers from the in-
ternal carotid plexus and the lateral part from those
originating from the external carotid artery plexus.5

However, the extent of frontal internal carotid plexus
supply may be individually variable. In our experi-
ence, forehead anhidrosis in ICAD is frequent, al-
though not mandatory. In contrast, the sweating
pattern within cluster headache attacks is usually that
of ipsilateral hyperhidrosis.4 Anhidrosis, if present,
suggests ICAD. Further reported warning signs sug-
gesting symptomatic cluster headache include atypi-
cal pain quality or localization, attacks of longer
duration than 3 hours, lack of pain-free interval, ab-
sence of diurnal periodicity, presence of tinnitus, or
other neurologic deficits.2,6 However, even clinically
typical cluster headache without warning signs can
be secondary, and therefore, in case of any doubt,
MRI should be performed.7

Ipsilateral headache is the most common symp-
tom of ICAD, usually limited to the frontotemporal
region and sometimes accompanied by anterolateral
neck pain. A painful Horner syndrome is present in
about one-third of patients with ICAD. However,
headache in ICAD, which may indeed have perior-
bital localization, usually is of continuous time

course. The pain lasts from hours to years, with a
median duration of 3–5 days.8 To our knowledge,
there are no data indicating how often headache in
ICAD has an intermittent presentation and how of-
ten cluster headache is secondary, i.e., due to an un-
derlying disease. However, in view of a number of
case reports, it does not seem to be rare for ICAD to
present as cluster headache. A wide range of struc-
tural lesions may cause secondary cluster-like head-
ache, including vascular lesions, tumors, and
infectious and demyelinating disease.2 The mecha-
nisms by which ICAD causes cluster-like headache
are not known, but probably in the presence of a
Horner syndrome they have a sympathetic origin.
Figure 2 nicely demonstrates that in the case of a
subadventitial location of mural hemorrhage there is
only minor or no stenosis of the vessel lumen, and
therefore dissection may be missed by sonography,
especially when located in the high-cervical retro-
mandibular region. Subadventitial hemorrhage,
however, may cause considerable expansion of the
outer vessel diameter, stretching the pericarotid sym-
pathetic nerve fiber network and thus leading to
Horner syndrome.

The role of �-1 antitrypsin deficiency in sponta-
neous carotid artery dissection remains controversial.
Whereas previous reports suggested that alpha-1 an-
titrypsin deficiency might be a risk factor for sponta-
neous carotid artery dissection, this could not be
confirmed.9

In order to prevent cerebral ischemia in carotid
artery dissection, antithrombotic agents are used. To
date, there is no evidence in favor of either antiplate-
let drugs or oral anticoagulation. Based on patho-
physiologic considerations and clinical observation,
anticoagulation is favored in patients with high-
grade stenosis or occlusion of the dissected artery,
multiple ischemic events in the same territory, or
with free floating thrombus. In turn, in patients with
large cerebral infarction, intracranial dissection, or
absence of cerebral artery stenosis, antiplatelet agents
seem preferable.10 A full review of this issue is beyond
the scope of this case.

Concerning pain treatment in symptomatic clus-
ter headache, only data from case reports are avail-
able. Headache attacks have been attenuated with
nasal sumatriptan, nonsteroidal anti-inflammatory
drugs, oxygen, and acetaminophen with codeine.
Hence a good response to analgetics or even triptans
does not rule out secondary cluster headache. Suc-
cessful prophylactic therapy was reported using vera-
pamil or steroids also in symptomatic cluster
headache.6 Thus, the response to standard acute and
prophylactic treatments does not allow any conclu-
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sions as to whether the “cluster headache” is idio-
pathic or secondary.
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