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cervical complex, TCC), =93] (periagueductal gray
matter), AAF8HE(hypothalamus), A4} (thalamus), o] 7]

This is an Open Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (https://creativecommons.org/licens-
es/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Headaches and sleep problems are burdensome in daily life. They can co-occur and aggravate each other.
The prevalence of sleep disorders is high in chronic headache and migraine patients, suggesting a close
clinical relationship between these conditions. Structures from the brainstem to the cerebral cortex are re-
lated to sleep and headache modulation. In addition, various neurochemicals are related to and overlapped
in the modulation of sleep and headache. In this paper, we briefly review the association between migraine
and sleep disorders, including insomnia, sleep-related breathing disorders, central disorders of hypersom-
nolence, circadian rhythm sleep-wake disorder, parasomnias, and sleep-related movement disorders.

J Sleep Med 2020;17(2):101-107

Key Words: Sleep, Sleep disorders, Insomnia, Obstructive sleep apnea, Migraine, Restless legs syndrome.
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Migraine and Sleep

Structure Migraine Sleep

@ Cortex Pain processing: ascending thalamo-cortical | Promotion of wakefulness through ascending
projections synapse on a diffuse network inputs from monoaminergic neurons,
of cortical regions including primary and hypothalamus, and basal forebrain
secondary motor somatosensory and visual
cortex for pain processing

Pain modulation: modulation of pain through

descending direct and indirect projections
from the cortex to the TCC

@ Thalamus Processing and transmission of nociceptive Promotion of wakefulness of sub-cortical
information from the TCC sleep-wake inputs

® Hypothalamus Processing and modulation of pain from Promotion of wakefulness, regulation of

Posterior hypothalamus ascending pathway from the brainstem nuclei | circadian control of sleep-wake transition
(dopaminergic) and the TCC

Lateral hypothalamic (orexin)

The dopaminergic A11 nucleus is responsible
for premonitory migraine symptoms

Promotion of wakefulness through the
activation of the brainstem monoaminergic
system, the basal forebrain, and the cortex

Orexinergic neurons facilitate or inhibit TCC
nociception by receptor specific pathways

Control of sleep-wake transition: participate
to the “flip-flop” system for sleep-wake
transition

Brainstem

@ Periaqueductal gray (dopamine)
® Dorsal raphe nucleus (serotonin)
© Locus coeruleus (norepinephrine)

Pain transmission from afferent fibers of TCC
to the thalamus

Pain modulation through descending inputs
from thalamus and hypothalamus

Promotion of wakefulness: ascending
activating pathways projecting from the
brainstem to the thalamus and basal forebrain

Stabilization of the waking state: receive the
orexinergic excitatory projections and sends
inhibitory inputs to the sleep promoting
VLPO to reinforce wakefulness

Control of the transition to sleep: inhibition
of these nucleus by the VLPO promotes sleep

Noradrenergic and serotonergic neurons
inhibit the REM sleep

Figure 1. Shared anatomic structures between migraine and sleep. TCC: trigeminocervical complex, VLPO: ventrolateral preoptic nucleus.
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Table 1. Shared neurotransmitter functions between migraine and sleep

Sleep

Migraine

Neurotransmitters

Inhibit pain processing through Al receptor in spinal cord Promotion of sleepiness via activation of A1 receptor

Adenosine

in basal forebrain

Inhibit orexin neurons

Promote sleep via activation of A2a receptor

Orexin A inhibits pain transmission whereas Orexin B Promote wakefulness

Orexin

promotes pain transmission.

Orexin receptor 1: high affinity to orexin A

Orexin receptor 2: high affinity to orexin B

Promote sleepiness

Inhibit pain transmission

Melatonin
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