
CERVICAL MUSCLES IN THE PATHOGENESIS OF MIGRAINE HEADACHE

INTRODUCTION

Migraine is a common disorder with a lifetime prevalence of 16%, world wide, and a
last-year prevalence of 10% [1, 2]. Although the pathogenesis of the migraine headache
remains poorly understood, current theories suggest a primary, genetically-determined,
central-nervous-system dysfunction to be involved in the initiation of the migraine
headache, with subsequent activation of the trigeminovascular system [3,4].

There is strong, clinical and experimental evidence that nociceptive input from the
cervical muscles may contribute to the activation of the trigeminovascular system that is
part of the pathogenesis of the migraine headache.

PATHOGENESIS OF THE MIGRAINE HEADACHE

Clinical and experimental consideration suggests the pathogenesis of the migraine
headache to be intimately linked to the trigeminal innervation of the cranial blood vessels
[5]. Dilation of those blood vessels and the consequent stimulation of the surrounding
trigeminal sensory nerve fibers represent key mechanisms in the generation of the pain of
the migraine headache [6]. Orthodromic conduction along the trigeminovascular nerve
fibers transmits the nociceptive information centrally, via the trigeminal nucleus caudalis
onto third-order neurones in the thalamus and from thereon to cortical structures where
the pain is perceived [7].

CENTRAL NEURONAL SENSITISATION

Sensitisation of central neurones is supposedly induced by input from the intracranial
dura mater, travelling along the trigeminovascular pain pathway [8]. It results in:
(i) a reduction of the threshold to cell depolarisation;
(ii) cellular activity that continues after cessation of the peripheral nociceptive input;

and
(iii) a spread of cellular activity to neighbouring cells [9-11].

Noxious stimulation of muscle afferents has been shown to increase the excitability of
spinal cord neurones [12]. Persistent noxious stimulation leads to cellular and molecular
changes, which result in neuronal hyperexcitability to the extent that pain is elicited by
low-threshold, normally non-noxious stimuli [13-18]. Cells in the trigeminal nucleus
caudalis that are normally nociceptive-specific begin to respond to low-threshold,
primary afferent mechanoreceptors, after an increase in central excitability produced by
the activation of peripheral chemoreceptors [19]. Repeated stimulation of a dorsal root
produces, in some neurones, a prolonged heterosynaptic facilitation with an augmentation
of the response to the conditioning root (homosynaptic potentiation) as well as to
adjacent test roots (heterosynaptic potentiation)[20].
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CERVICAL MUSCLES: CLINICAL FINDINGS IN MIGRAINE PATIENTS

Many migraine patients suffer from neck pain during and between attacks as well as from
stiffness and tenderness of the cervical muscles and limitation of range of motion in the
neck [21-6]. In addition, migraine patients are characterised by high electromyographic
activity of the cervical muscles intra- and interictally [21, 27-29]. Physical therapy and
manipulation of the neck can precipitate migraine headaches [24] and trigger-point
injections may effectively treat them [23, 30, 31].

NOCICEPTIVE TRIGEMINOCERVICAL CONVERGENCE

The trigeminocervical nucleus is the area in the upper cervical spinal cord, where sensory
nerve fibres in the descending tract of the trigeminal nerve converge with sensory fibers
from the upper cervical nerve roots [32]. In this nucleus, a considerable population of
neurones demonstrates convergent input from the intracranial dura mater as well as from
the cervical muscles. This convergence of trigeminal and upper-cervical nociceptive
pathways suggests the existence of a functional continuum between the trigeminal and
upper-cervical segments involved in cranial nociception and, thus, headache [33, 34].
Consequently, afferent nociceptive input from tight and sore or painful neck muscles
innervated by the upper cervical nerve roots may contribute to the activation of the
trigeminovascular, neuroinflammatory cascade [35].

The clinical phenomenon of pain in the front and back of the head and in the upper neck
may be a consequence of overlapping processing of nociceptive information at the level
of the second-order neurones in the trigeminocervical nucleus [34].

CONCLUSION
Current theories suggest that a primary, genetically-determined, central-nervous-system
dysfunction is involved in the initiation of the migraine headache, with subsequent
activation of the trigeminovascular system and sensitisation of neurones in the central
nervous system. Clinical findings suggest a relationship between migraine headache on
the one hand and neck pain, or neck-muscle stiffness or tenderness, on the other hand. In
addition, there is convergence of trigeminovascular and cervical-muscle nociceptive
afferents in the area of the upper cervical cord, referred to as the trigeminocervical
nucleus. The evidence provides a compelling argument that central sensitisation may be
enhanced, at least in some migraine patients, by sensory input originating from the
cervical muscles.
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