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The neural networks related to cranial and paracranial pain perception are complex
and involve a number of cranial and cervical spinal nerves. Several lines of evidence indicate
a key role of the trigeminal system in this process. The trigeminal nerve transmits headache
pain from blood vessels of the pia and dura mater via its major relay center, the trigeminal
nucleus caudalis (TNC). Besides the ascending projection to the ventral posteromedial
nucleus (VPM) of the thalamus where the pain sensation is perceived, the TNC neurons
also send collateral fibers to the superior saIivatbry nucleus (SSN), a major parasym-
pathetic nucleus located in pons. Stimulation of the SSN or its related nerves results in
vasodilatation which may relate to the vasomotor instability observed during the attack of
migraine and cluster headache. This brainstem reflex pathway is known as the trigemino-
vascular reflex. In the recent years, a number of vasoactive substances have been
demonstrated in this neural network. An instability in this reflex system is believed to be
a major mechanism in the pathogenesis of headache in migraine or cluster headache

sufferers.

Key words : Migraine, Trigeminal nerve, Neuropeptide, Cranial vessels.
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Table 1. Location of pain resulted from cranial vessels stimulation.

Structure

Innervated nerve

Location of pain

e Internal carotid artery

(intrapetrous portion)

V, division of trigeminal N. &

internal carotid ganglion

Temporal, auricular,

infraorbital

via GSPN & GDPN

e Internal carotid artery

(carvenous portion)

V division of trigeminal N. &

internal carotid ganglion via

Orbital, retroorbital and
supraorbital
GSPN & GDPN

Circle of Willis,
proximal anterior &
middle cerebral arteries.
Posterior cerebral artery
Vertebral and basilar
arteries

Sagital & transverse
sinuses

Caudal part of sagital

V, and/or V, division of

trigeminal N.

Trigeminal nerve

Sensory root of Co_3

Tentorial nerve from V,
division of trigeminal N.

Sensory root of Co_3

Behind or around the

ipsilateral eye

Retroorbit or parietal
Occiput and neck
(and/or V; and V)
Orbit and forehead

Occiput and neck

sinus

® Anterior meningeal artery

e Middle meningeal artery

trigeminal N. and external

V, division of trigeminal N.

All three divisions of

Retroorbit or periorbit in the
ipsilateral side
Parieto-temporal, orbital &

auricular area

superficial petrosal N.

* GSPN = greater superficial petrosal nerve

GDPN = greater deep petrosal nerve

V,, V5, and V3 = ophthalmic, maxillary and mandibular divisions of trigeminal nerve, respectively
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Figure 1

Figure 1. The trigeminal nerve and its pathway involves in the pathogenesis of vascular headache.

The nerve impluse related to the cranial pain sensation enters the central nervous system via

trigeminal, facial, glossopharyngeal and vagus nerves, as well as the dorsal roots of C2 and

C3 and terminates on the trigeminal nucleus caudalis (TNC).

Beside the ascending

projection to the ventral posteromedial nucleus of thalamus, the TNC also sends the collateral

to the superior salivatory necleus (SSN), a major parasympathetic nucleus involves in the

control of cranial circulation.
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PARASYMPATHETIC NERVE
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Figure 2. Overview of the perivascular innervation of cranial circulation. Data regarding the

sympathetic innervation is not shown in this diagram. Abbreviations: CGRP, calcitonin

gene-related peptide; NKA, neurokinin A; PACAP, pituitary adenylate cy clase activating

peptide; SP, substance P; VIP, vasoactive intestinal peptide.
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Table 2. Neuropeptides change in both animal and human studies.
Sp CGRP VIP NPY References
Animal Studies
Trigeminal ganglion stimulation T T T ? 60
Superior sagital sinus stimulation N T T N 73,74
Facial nerve stimulation ? ? ? 86
Human Studies
Trigeminal ganglion stimulation T T ? ? 60
Migraine without aura N T N N 67,73
Migraine with aura N T N N 67,73
Cluster headache N T T N 75

N = Normal,
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