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ABSTRACT

Cluster headache is a rare form of headache
associated with sleep and even speculated to be
a manifestation of a sleep disorder rather than a
primary headache. Cluster headache exhibits
both circadian and circannual rhythmicity.
While attacks often occur during sleep, the
implication that cluster headaches might be
involved with rapid eye movement (REM) sleep
phases has neither been fully established nor
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refuted. The regulatory mechanisms governing
sleep including hypothalamic activity and the
autonomic nervous system response may play a
role. Hypothalamic activation has been
observed in cluster headache patients during
positron emission tomography testing, but only
during attacks. While sleep apnea is associated
with morning headaches in general, the link
between sleep-disordered respiration and cluster
headache remains elusive. Hypoarousal during
sleep and periods of hypoxia are associated with
cluster headache, the latter likely involving
inflammatory processes rather than apnea.
Further study is needed, as cluster headaches
represent a serious primary cephalgia that is
incompletely understood.
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Key Summary Points

The onset of cluster headache often occurs
during sleep and cluster headaches have a
diurnal and circannual rhythm.

Cluster headaches are characterized by
agitation, wakefulness, and a desire to
move around or pace, making
somnography challenging.

The relationship between rapid eye
movement (REM) sleep and cluster
headache is controversial.

Insufficient, erratic, or disordered sleep
may trigger cluster headaches in
susceptible individuals.

People without cluster headache arouse
7-15 times an hour during healthy sleep
but those with cluster headache arouse
less often, possibly due to reduced
hypothalamic activity.

The connection between sleep-disordered
breathing and headache is well
established, but it is not clear if cluster
headaches are related to erratic breathing
patterns during sleep.

Pain in cluster headache can be very severe
and is the result of a cascade of event
culminating in neurovascular
inflammation involving the trigeminal
nerve.

INTRODUCTION

The International Classification of Sleep Disor-
ders recognizes specific types of sleep-related
headache: cluster headache, hypnic headache,
chronic paroxysmal hemicrania, and migraine
[1]. The relationship between sleep and cluster
headache (as well as other headaches) has been
known for decades but the underlying neuro-
logical mechanisms have yet to be elucidated. It
is particularly challenging to study sleep in

cluster headache patients, since prevalence is
about 0.1% [2] and attacks are often character-
ized by wakefulness, agitation, and a desire to
pace, making conventional somnographic
evaluations very challenging. The paroxysmal
onset of a cluster headache often occurs during
sleep [3], and, unlike other forms of sleep-re-
lated headaches, cluster headaches exhibit a
very pronounced diurnal relationship in addi-
tion to a circannual rhythmicitiy [4]. It has been
speculated that cluster headache patients may
have worse sleep quality than controls or even
that cluster headache is the manifestation of a
sleep disorder [S]. Unlike migraine headaches,
sleep does not relieve cluster headache [6]. In
fact, cluster headache patients typically exhibit
agitation during an attack.

The etiology of cluster headache is
unknown. More men than women suffer from
cluster headaches in a 4:1 ratio [2]. Episodic
attacks are more common, which generally
occur for a period of about two months and
then remit, sometimes for years. Chronic cluster
headache has no such periods of remission
although attacks wax and wane with the sea-
sons [7]. The lifetime prevalence of cluster
headache is 0.4% [8].

People who have difficulty sleeping have a
greater probability of having headaches of all
kinds over 3 months compared to those without
sleep difficulties (75 vs. 24%, odds ratio 4.8) [9].
Furthermore, people with headache are more
likely than others to report symptoms often
associated with poor sleep: daytime sleepiness,
fatigue, and insomnia [10, 11]. What is not clear
is whether sleep disorders cause headache or
vice versa, or if some more complex mecha-
nisms are involved [12].

The aim of this narrative review is to exam-
ine the literature on cluster headache with
respect to sleep to present what is currently
known, unknown, and where our knowledge
gaps remain. While much can be learned about
cluster headache from a large body of knowl-
edge and research on the more ubiquitous
migraine headache, cluster headaches are a
unique and rare form of primary cephalgia.
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METHODS

In January and February 2020, the authors
searched PubMed for keywords “sleep head-
ache,” “sleep-disordered headache,” which
yielded 4094 and 82 results, respectively. Many
of these articles involved headache types other
than cluster headache. The keywords “sleep
cluster headache” found 191 results and “cluster
headache” 4122 results. The authors selected
the articles most appropriate to the topic of the
relationship of sleep specific to cluster head-
ache. In some cases, the bibliographies of key
articles were also searched for supplemental
material. This is a narrative review intended to
summarize the current state of understanding
of the subject of cluster headache and its rela-
tionship to sleep.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

Pain in Cluster Headache

Cluster headache is characterized by a paroxys-
mal onset of severe unilateral typically perior-
bital pain that often peaks in intensity in a
matter of moments; pain can be so severe that
the disorder has been nicknamed the “suicide
headache” [13, 14]. Attacks are described as
bouts, each lasting about 15 min to 3 h, then
resolving spontaneously, only to repeat the
cycle again over a period of hours or days, i.e.,
“clusters”. Cluster headaches are associated with
rhinorrhea, lacrimation, drooping eyelids, and
nasal congestion [14] (see Fig. 1).

Cluster headaches have three pathophysio-
logical phases. In the first phase, chronobio-
logical aberrations emerge that impair the
body’s sympathetic nervous system, interfere
with chemoreceptor activity, and make the
individual vulnerable to attack [7]. In the sec-
ond phase, cluster induction is promoted and
sustained by the persistent dysfunction of the
chemoreceptors accompanied by sustained
periods of hypoxia, whether induced by sleep
apnea, vasodilation, or other causes. The third
and final phase of cluster headache involves the
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Fig. 1 The unilateral pain of cluster headache is associated
with trigeminal nerve involvement and can result in severe
pain, typically around one eye. Art courtesy of Todd
Cooper of Coyote Studios, Green Valley, California

actual signs and symptoms of an attack, culmi-
nating in trigeminal nerve stimulation and a
parasympathetic response [7].

Cluster headache pain is associated with
activation of the trigeminal nerve that, in turn,
leads to a vascular response in the form of pro-
nounced vasodilatation. Based on the trigemi-
novascular paradigm of cluster headache attack,
the headache is the result of a cascade of events
culminating in neurovascular inflammation
involving primarily the trigeminal nerve [7].
Recent advances in our understanding of the
calcitonin gene-related peptide (CGRP) and the
adenylate cyclase-activating peptide associated
with the pituitary gland are known to not only
dilate the vascular system but also modulate
nociceptive neuronal pathways within the
trigeminal system [15]. Thus, current under-
standing is that a neurological process com-
mences the cascade, which triggers the
vasodilatation leading to the painful cluster
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headache attack [15]. The neurovascular effects
of cluster headache, known as coupling, suggest
that cluster headache is first and foremost a
neurological condition, with vasodilatation
being the result rather than the cause of
trigeminal activation [15].

Rapid Eye Movement (REM) Sleep
and Cluster Headache

While there are a number of known triggers for
cluster headache, including histamines, alco-
hol, nitroglycerine, meteorological or atmo-
spheric changes, and stress, it is not clear if sleep
can properly be called a trigger [7]. In a study of
episodic and chronic cluster headache patients,
80% said that nocturnal sleep could trigger a
headache, but only one-third said that napping
could trigger a headache [16, 17]. If cluster
headaches are primarily neurological disorders,
then the underlying neurological mechanisms
associated with sleep may play a role. Cluster
headaches often but not always occur during
sleep [18] and since they often start about
90 min into the sleep cycle, it had been specu-
lated that they may be synchronized to specific
phases of sleep, in particular rapid eye move-
ment (REM) sleep or the transition into and out
of REM sleep phases [17]. REM sleep was first
described in medical literature when investiga-
tors could correlate specific brain-wave activity
on the electroencephalogram with periods of
rapid eye movements; it is during REM sleep
that dreams occur [19, 20]. The role of REM
sleep remains to be more fully elucidated but
likely includes enhancements to learning abil-
ity, consolidation of memories, and regulation
of neuronal synapses [21]. REM sleep appears to
be regulated by the body’s natural circadian
rhythms [21].

However, the connection between REM sleep
and cluster headache remains controversial. A
tew anecdotal reports in the literature describe
that a few patients who suffered a cluster
headache could recall their dreams vividly
around the time of the attack, suggesting the
attack began in REM sleep [6]. However, unlike
migraineurs who have marked distinguishing
aspects to their dream, no such oneiric

distinctions have yet been discovered in the
dreams of cluster headache patients [22-26]. A
few small studies have shown that episodic but
not chronic cluster headache patients did
indeed suffer attacks during REM sleep, other
studies were equivocal or found no evidence of
such a relationship [27-29].

REM density is the frequency of rapid eye
movements during REM sleep and may be used
a clinical metric; it has been proposed that low
REM density may be a marker for sleep depri-
vation [30]. In a study of 40 cluster headache
patients and 25 matched controls, cluster
headache patients had significantly lower REM
density (17.3 vs. 23.0%, p = 0.0037) and signif-
icantly longer sleep latency (2.0 vs. 1.2h,
p =0.0012) although there were no differences
in the groups for sleep apnea [17]. REM density
has been studied in the first REM phase of sleep
as a potential marker for liability to mood dis-
orders [31]. Increased REM density has been
associated with depressive symptoms and,
indeed, variations in normal REM patterns are
considered overall possible biomarkers for
depression [32]. Thus, the relationship between
REM sleep aberrations and cluster headache
remain to be elucidated.

Circadian and Circannual Rhythms

The intriguing aspect in cluster headaches,
which sets them apart from many other head-
ache disorders, is that they exhibit a very pro-
nounced circadian as well as a circannual
rhythmicity [14]. Cluster headaches often
commence in early night [4, 14, 33] and bouts
display a marked periodicity with greater inci-
dence around both summer and winter solstice
[34]. It has been speculated that the natural
light/dark cycles are most pronounced as these
time periods which might place undue stress on
vulnerable homeostatic systems [18]. Cluster
headache attacks are more common at night
than during the day and often recur at specific
clock times [35]. Attacks tend to decrease
toward the end of spring and remain low over
the summer and into early autumn when they
ramp up again [4].
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The “free-running” circadian cycle in healthy
humans is on average 24.1h and a healthy
individual relies on external cues of light and
dark to entrain the body’s internal circadian
cycle to accommodate the astronomical day
[36]. The suprachiasmatic nucleus in the
hypothalamus helps regulate the internal cir-
cadian clock using specific regions in the brain
and the autonomic nervous system [37]; the
suprachiasmatic nucleus may help time the
release of hormones such as melatonin from the
pineal gland [37, 38]. The circadian nature of
cluster headaches has caused some investigators
to speculate that cluster headaches may be
manifestations of a sleep disorder [5]. It is cur-
rently thought that the master clock function of
the suprachiasmatic nucleus in the brain is
responsible for the body’s internal circadian
rhythms. However, the suprachiasmatic nucleus
has many other functions, including regulating
entry into REM sleep. Thus, dysfunctions in the
suprachiasmatic nucleus may disrupt sleep
architecture, impair transitions into REM sleep,
and result in longer-than-needed sleep times
[39]. The disrupted REM sleep sometimes evi-
dent in cluster headache patients may be caused
by hypothalamic changes affecting REM sleep
rather than entering and exiting REM phases
precipitating hypothalamic changes [17].

It has been suggested that the body’s internal
clock in the hypothalamus may be involved in
cluster headache and a polymorphism of the
PER3 gene associated with the hypothalamic
clock was investigated in a study of healthy
patients versus cluster headache patients and
found no associated between PER3 wvariable
number tandem repeat polymorphisms and
cluster headache [40].

Cluster Headache and the Brain

The regulatory mechanisms of sleep are not
thoroughly understood, but include circadian
rhythmicity, autonomic nervous system
responses, and hypothalamic activity [41, 42].
The hypothalamus regulates the body’s natural
circadian rhythms and controls sleep cycles
[43]. Rapid eye movement (REM) sleep is con-
trolled by cells in the brain described as REM-on

and REM-off cells [44]. It is known that the
ventrolateral periaqueductal gray (vPAG) area of
the brain activated REM-off sleep and is does so
in response to orexinergic inputs coming from
the lateral hypothalamus [44]. Thus, when the
ventrolateral periaqueductal gray region of the
brain is stimulated by orexin, it inhibits noci-
ception in the trigeminal nucleus caudalis.
Erratic or irregular sleep can disrupt or interrupt
hypothalamic inputs to the ventrolateral peri-
aqueductal gray areas of the brain, which might
explain how disordered sleep triggers headaches
[43, 44] (see Fig. 2).

Hypothalamic activation has been observed
in cluster headache patients during positron
emission tomography testing, but only during
attacks [45, 46]. Studies of cluster headache
patients using nuclear magnetic resonance
imaging (MRI) demonstrated a degree of
hypothalamic asymmetry [47]. A task-free study
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Fig. 2 The hypothalamus constitutes less than 1% of the
brain by volume, but it is involved in numerous important
processes, including regulation of the limbic system and
regulation of the body’s autonomic nervous system. It
regulates arousal during sleep, the synthesis of many
hormones, and the body’s circadian clock. The nuclei in
the brain stem and spinal autonomic ganglia receive
afferent inputs from the periphery, which are delivered via
the spinal cord and brainstem to the hypothalamus. The
autonomic nervous system regulates the trigeminal nerves
of the face which may play a role in headache pain as well
as rhinorrhea, lacrimation, and nasal congestion associated
with cluster headache. Art courtesy of Todd Cooper of
Coyote Studios, Green Valley, California
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using positive emission tomography scanning
in 21 cluster headache patients suggests that the
posterior hypothalamus may be hyperex-
citable in people with cluster headaches outside
of bouts and that this excitability to external
painful stimuli diminishes during the bout,
possibly because of hyperactivity and neuro-
transmitter exhaustion due to too-frequent
activation [48]. Cluster headache patients also
appear to have a larger-volume postero-inferior
hypothalamus than patients without cluster
headaches [47]. Since the hypothalamus par-
ticipates in the body’s response to light by reg-
ulating the pituitary adenylate cyclase-
activating peptide (PACAP) [18], a role for
PACAP in cluster headache has been implicated.
PACAP is a signaling molecule that plays a role
in both parasympathetic and hypothalamic
systems, but it has not been studied in terms of
its relationship to sleep [18]. In susceptible
individuals, PACAP can trigger a migraine
headache, but it is not clear if it might induce a
cluster headache [49, 50]. In fact, despite dif-
ferent symptomatologies, there may be consid-
erable overlap in the mechanisms of these
neurovascular headaches. Neuroimaging studies
have provided evidence that abnormal
hypothalamic activation occurs in various
headache disorders, including but not limited
to cluster headache [45, 49, 51-54].

PACAP is distributed in both peripheral and
central nervous systems [55]. It is known to
exist in two forms, PACAP-27 and PACAP-38
[18]. PACAP is related to vasoactive intestinal
peptide (VIP) and peptide histidine methionine
[18]. Both PACAP and VIP have an affinity for
the body’s VPAC-1 and VPAC-2 receptors, but
PACAP alone has an affinity for the PAC-1
receptor [56]. Animal studies have provided
evidence that while PACAP can induce trigem-
inal neuralgia, VIP does not. This suggests that
PAC-1 antagonism may be the better drug
development target for neurovascular headache
than VIP receptors [57]. While concentrations
of PACAP-38 are heightened during migraine
headache, in cluster headaches, PACP-38
increases only during the bout (phase three) but
declines during interictal phases of an attack
[58].

PACAP injection can induce migraine, but
such tests have not been undertaken specifically
in cluster headache [59]. From animal studies, it
is known that both types of PACAP cross the
blood-brain barrier with PACAP-38 being sat-
urable and PACAP-27 non-saturable [60, 61].
The pineal gland is located outside of the
blood-brain barrier but has fibers that react to
PACAP; in animal studies, the pineal gland
seems to exhibit signs of circadian rhythm, but
PACAP levels do not have circadian variations
[62]. Since PACAP can stimulate the production
of endogenous melatonin, and since this occurs
outside of the boundaries of the blood-brain
barrier, it is at least plausible that intravenous
PACAP could modulate sleep-wake cycles.
However, data from human subjects and ani-
mals have produced conflicting results [63, 64]
and suggests that PACAP synthesis and effects
are complex [18]. Indeed, PACAP has not been
thoroughly studied in humans [65].

Brain scans have confirmed that there is
hypothalamic activation during cluster head-
ache bouts and cluster headache patients have
more hypothalamic grey matter volume than
controls [45, 46]. The idea of hypothalamic
involvement is supported by the fact that there
are often endocrinological changes in patients
during cluster headache attacks, the attacks
have rhythmicity, and deep brain stimulation
of the posterior hypothalamus can improve
refractory cluster headache [16, 66, 67].

Produced in the hypothalamus, hypocretin
(HCRT) is a neuropeptide, sometimes differen-
tiated as orexin A (HCRT-1) and orexin B
(HCRT-2) [68]. (HCRTs play a crucial role in
regulating sleep cycles, arousal from sleep, and
homeostatic maintenance and may even be
involved in pain processing [68]. HCRT-1 and -2
both bind with equal affinity to HCRT-1 recep-
tors, but HCRT-2 has a vastly greater affinity for
the HCRT-2 receptor than HRCT-1 [69]. The
importance of HCRTs in sleep is demonstrated
by the fact that people with narcolepsy have
very low and sometimes even unde-
tectable levels of HCRT in their cerebrospinal
fluid [70]. From a study of 26 cluster headache
patients matched to 27 controls, cluster head-
ache patients had significantly lower levels of
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HCRT-1 (382 vs. 431 pg/ml, p=0.004) than
people without cluster headache [16].

Melatonin is normally secreted by the pineal
gland based on input from the suprachiasmatic
nucleus of the hypothalamus which, in turn,
responds to changing levels of environmental
light. Cluster headache patients have impaired
melatonin production with less melatonin
produced particularly during bouts [71]. In a
healthy individual, melatonin temporarily
enhances the inhibitory effects of gamma
aminobutyric acid (GABA) which reduces the
pain threshold and blunts anxiolysis. Melatonin
regulates the influx of calcium into cells and, in
such a way, can change vasoreactivity of cere-
bral vasculature by modulating serotonin (5-
HT2) receptors in these blood vessels. Serotonin
antagonists such as flunarizine, methysergide,
and cyproheptadine, have been found effective
in treatment of cluster headache [6]. Melatonin
may also be effective in treating cluster head-
ache in that it inhibits prostaglandin synthesis,
which plays a crucial role in vascular inflam-
mation; prostaglandin E2 activates the noci-
ceptive afferents of the trigeminovascular
system [72].

Arousal During Sleep and Cluster
Headache

During healthy sleep, an individual arouses
briefly 7-15 times per hour. Arousal during
sleep may be an adaptive function aimed at
keeping the sleeper aware of potential dangers
around him, but it is unclear if they serve any
other function [73]. Cluster headache patients
have been shown to arouse less often in sleep—
and this hypoarousal has implicated reduced
activity from the hypothalamus and brainstem
upward toward the cortex [17].

Advances in somnography have revealed the
presence of micro-arousals during sleep, defined
as paroxysmal shifts in EEG frequency that
last < 3's. These arousal phases—during which
the subject wakens but sleep resumes quickly—
are normal in humans and their occurrence
seems to increase with age. It is suspected that
these brief arousals are triggered by the basal
forebrain, the thalamus, the hypothalamus,

and/or the brainstem likely working together in
ascending pathways. Patients with migraine
and cluster headache have fewer such arousals
than people without such headaches, suggest-
ing that a dysfunction in this system may play
into headache onset [16, 17, 74, 75]. A healthy
adult experiences 7-15 arousals per hour during
sleep that allow the sleeper to change position,
cough, or check exposure to cold. This alter-
nating sequence of active sleep and quiet sleep
is described as the cyclic alternating pattern
(CAP) [76].

Sleep-Disordered Breathing and Cluster
Headache

Sleep-disordered breathing has been implicated
in many types of headache, including obstruc-
tive sleep apnea. Since hypoxia has been
observed in cluster headache patients, the role
of sleep apnea has been studied with respect to
the etiology of cluster headache. Obstructive
sleep apnea occurs when the upper airways are
partially or completely blocked during sleep,
resulting in disordered breathing that includes
typically hypopnea and/or apnea, oxygen
desaturation, and disrupted sleep that is not
always severe enough to awaken the subject
completely [77]. Headaches, including but not
limited to cluster headaches, can be associated
with sleep apnea, but so-called “sleep apnea
headache” does not have specific symptomol-
ogy that sets it apart from other forms of
headache, although headache is more common
in people with sleep apnea than the general
population [77]. Sleep-apnea headache is often
chronic, occurring > 15 days a month. A cross-
sectional study of patients with sleep apnea
syndrome found 18% “often” or “very often”
had a headache when they first got up com-
pared to about 5% of the general population
[78]. Sleep-apnea headaches are homeostatic
disturbances and, like cluster headaches, are
present upon arising and are relieved when the
apnea is effectively treated [1]. Sleep-apnea
headaches are frequent (usually at least 15 days
per month) and do not occur with photopho-
bia, phonophobia, or nausea [1]. Among people
with clinically diagnosed obstructive sleep
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apnea, the prevalence of headache ranges from
32.9 to 58.5%, but the most frequently reported
manifestation is the tension-type headache
[79]. However, the rate of obstructive sleep
apnea is not higher in patients attending spe-
cialty headache clinics than the general popu-
lation [80].

Other Factors in Cluster Headaches

Cluster headache attacks are known to occur
simultaneously with increases in heart rate and
blood pressure [3]. The time-frequency decom-
position (TFD) of instantaneous heart rate vari-
ability (HRV) is an accepted measure for
autonomic nervous system function. In a study
of 20 subjects (seven with cluster headache
during a period of active attacks, six controls,
and seven with cluster headache during a quiet
period), Holter monitoring data were obtained
to examine RR intervals throughout the moni-
toring period (awake and asleep periods) as well
as during sleep. All cluster patients (active and
quiet) had a six-fold increased risk for suspected
obstructive sleep apnea compared to control
patients and changes in autonomic function
measured by HRV were detected only in cluster
headache patients during active periods; during
quiet periods, the cluster headache patients in
this study had normal autonomic function [3].

In a study of cluster headache patients, the
prodromal phase was studied in 80 patients
with episodic and chronic cluster headache. In
83.3% of patients, prodromal symptoms occur-
red, warning the patient of an impending attack
[81]. Although cluster headaches do not have
aura as do some migraine headaches, prodromal
warning symptoms for cluster headache appear
worthy of greater study.

Lifestyle factors may also play a role in clus-
ter headache. In a study of 600 patients between
the ages of 18 and 65 years, cluster headache
patients were more likely than controls to have
an unhealthy lifestyle (48.3 vs. 9.0%,
p <0.001), to be a current or former smoker
(74.5 vs. 30.0%, p < 0.001), to be more over-
weight (mean BMI was 26.1 vs. 24.2, p < 0.001),
and to drink more alcohol each week (98.2 vs.
77.9g, p=0.033) [42]. However, alcohol

consumption in cluster headache patients is
often stopped or drastically reduced during
symptomatic spells [82]. In fact, some studies
have suggested that people with cluster head-
ache overall drink less alcohol than control
patients [83]. Other lifestyle factors may be
beyond the patient’s control, for instance, par-
ental cigarette smoking is markedly higher
among cluster headache patients than controls
[84]. None of these factors relate to sleep but
suggest that the etiology of cluster headache
may include, but not be limited to, sleep
rhythms.

DISCUSSION

Cluster headaches share few things in common
with the more common migraine headache,
with which they are sometimes confused.
Migraines are more prevalent (about 12% of
general population compared to < 1% affected
by cluster headache), affect women more than
men (opposite of cluster headache), and likely
involve genetic factors that are less clear with
cluster headache. Aura, photophobia, phono-
phobia, and nausea do not occur with cluster
headache, just as lacrimination, rhinorrhea, and
seasonal attack patterns do not occur with
migraines. Nevertheless, both are neurovascular
headaches and are associated with intense pain,
reduced quality of life, and even disability [85].

The relationship between sleep and cluster
headache has been known for decades but has
not yet been fully elucidated. Since attacks
often occur during sleep and are not relieved by
sleep, it has been tempting to view sleep as a
trigger for cluster headache, but the circadian
and circannual rhythmicity of attacks deserves
special focus. Variations in the circadian
rhythm have been associated with migraine as
well, although the associations are less pro-
nounced than with cluster headache [86].
Cluster headaches may involve an intricately
synchronized interplay among hypothalamic
activity, inflammation of the trigeminal system,
and the autonomic nervous system [87].

Most people with cluster headaches do not
get adequate treatment [88]. Misdiagnosis is
more likely to occur in women than men
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because cluster headaches more typically afflict
men and migraines women [83]. When women
have cluster headaches, onset may be earlier
[89, 90], and studies suggest that women with
cluster headaches are more prone to develop
chronic cluster headaches than men [91]. In a
survey (n = 20), cluster headache patients report
that they feel most physicians are not very
knowledgeable about cluster headache and that
people around them, including family and
friends, do not understand their illness [92].
Half of the cluster headache patients surveyed
said they would not tell an employer about their
headaches for fear of losing their job [92].

CONCLUSIONS

New research into hypothalamic activity sug-
gests that cluster headaches may be more of a
disorder of the brain than a sleep disorder, as
was once speculated. More research is required
to better understand the etiology and patho-
genesis of this severe form of headache.
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