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Symptom
Nausea
Photophobia
Lightheadedness
Scalp tenderness
Vomiting
Visual disturbances
Paresthesias
Vertigo
Photopsia
Alteration of consciousness
Diarrhea
Fortification spectra
Syncope
Seizure
Confusional state

Patients Affected, %
87
82
72
65
56
36
33
33
26
18
16
10
10
4
4

Source: From NH Raskin: Headache, 2nd ed. New York, Churchill Livingston, 1988; with
permission.

(CGRP), at vascular terminations of the trigeminal nerve and within
the trigeminal nucleus. CGRP receptor antagonists, gepants, have
now been shown to be effective in the acute treatment of migraine,
and monoclonal antibodies to CGRP have been shown effective in
two early phase clinical trials. Centrally, the second-order trigeminal
neurons cross the midline and project to ventrobasal and posterior
nuclei of the thalamus for further processing. Additionally, there are

projections to the periaqueductal gray and hypothalamus, from which
reciprocal descending systems have established antinociceptive effects.
Other brainstem regions likely to be involved in descending modulation of trigeminal pain include the nucleus locus coeruleus in the pons
and the rostroventromedial medulla.
Pharmacologic and other data point to the involvement of the neurotransmitter 5-hydroxytryptamine (5-HT; also known as serotonin)
in migraines. Approximately 60 years ago, methysergide was found to
antagonize certain peripheral actions of 5-HT and was introduced as
the first drug capable of preventing migraine attacks. The triptans were
designed to stimulate selectively subpopulations of 5-HT receptors;
at least 14 different 5-HT receptors exist in humans. The triptans are
potent agonists of 5-HT1B and 5-HT1D receptors, and some are active
at the 5-HT1F receptors; the latter’s exclusive agonists are called ditans.
Triptans arrest nerve signaling in the nociceptive pathways of the trigeminovascular system, at least in the trigeminal nucleus caudalis and
trigeminal sensory thalamus, in addition to cranial vasoconstriction,
while ditans, now shown conclusively to be effective in acute migraine,
act only at neural targets. An interesting range of neural targets is now
being actively pursed for the acute and preventive management of
migraine.
Data also support a role for dopamine in the pathophysiology of
migraine. Most migraine symptoms can be induced by dopaminergic
stimulation. Moreover, there is dopamine receptor hypersensitivity in
migraineurs, as demonstrated by the induction of yawning, nausea,
vomiting, hypotension, and other symptoms of a migraine attack by
dopaminergic agonists at doses that do not affect nonmigraineurs.
Dopamine receptor antagonists are effective therapeutic agents in
migraine, especially when given parenterally or concurrently with
other antimigraine agents. Moreover, hypothalamic activation, anterior to that seen in cluster headache, has now been shown in the

Cortex
Thalamus

Quintothalamic
tract

Hypothalamus

Dorsal raphe
nucleus
Locus
coeruleus

Dura

Superior
salivatory nucleus
Magnus raphe
nucleus

TCC
Trigeminal
ganglion

Sphenopalatine
ganglion

Figure 447-1 Brainstem pathways that modulate sensory input. The key pathway for pain in migraine is the trigeminovascular input from
the meningeal vessels, which passes through the trigeminal ganglion and synapses on second-order neurons in the trigeminocervical complex
(TCC). These neurons in turn project in the quintothalamic tract and, after decussating in the brainstem, synapse on neurons in the thalamus.
Important modulation of the trigeminovascular nociceptive input comes from the dorsal raphe nucleus, locus coeruleus, and nucleus raphe
magnus.
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