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Geruidalmusclesin the pathogenesisof
migraineheadache

Abstract The Pathogenesisof
migraine headacheis poorly understoodbut the tri gemi novascul ar
system seemsto PlaY an imPortant
role in it. The trigeminal nucleus
caudal i si s sensi ti sedbY noxi ous
sensorystimuli, often from convergent afferentsoriginating from a
variety of tissues.In this paper, we
revi ew evi denceto supportthe
view that the cervical muscles play
a role in the Pathogenesisof the
migraine headacheas well by facilitating the mechanism of central
sensitisation.
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Pathogenesis of the migraine headache
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Clinical and experimental considerations
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Central neuronal sensitisation

Nociceptive trigeminoceruical convergence

Sensitisationofcentral neuronesis supposedlyinduced by
inputfrom the intracranial dura mater,travelling along the
trigeminovascularpain pathway [8]. It results in:
(i) Reductionof the threshold to cell depolarisation;
(ii) Cellular activity that continues after cessationof the
peripheralnociceptive input; and
(iii)Spread of cellular activity to neighbouring cells

The trigeminocervicalnucleusis the areain the upper cervical spinal cord where sensory nerve fibres in the
descending tract of the trigeminal nerve converge with
selsory fibres from the upper cervical nerve roots 1321.In
this nucleus, a considerable population of neurones
demonstrafesconv'brgentinput from the intracranial dura
mater as well as from the cervical muscles.This convergence of trigeminal and upper-cervical nociceptive pathways suggeststhe existence of a functional continuum
between the trigeminal and upper-cervical segments
involved in cranial nociceptionand, thus, headache[33,
3'41.Consequently,afferent nociceptive input from tight
and sore or painful neck musclesinnervatedby the upper
cervical nerve roots may contribute to the activation of the
trigeminovascular,neuroinflammatorycascade[35].
The clinical phenomenonof 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
trigeminocervicalnucleus [34].

t e - 1 1 l.
Noxious stimulation of muscle afferents increases
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-noxiousstimuli [3-18]. Cells in the trigeminal nucleuscaudalisthat 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]. Repeatedstimulation of a dorsal
root produces,in some neurones,a prolonged heterosynapticfacilitation with an augmentationof the response
to the conditioningroot (homosynapticpotentiation)as
well as to adjacenttest roots (heterosynapticpotentiation) [20].

Geruicalmuscles: clinicalfindings in migraine patients
Many migraine patients suffer from neck pain during and
betweenattacks. stiffness and tenderness of the cervical
muscles,and limitation of range of motion in the neck
121-26).In addition, migraine patients are characterisedby
high electromyographicactivity of the cervical muscles
intra-and interictally 121,21-291, and trigger-pointinjectionsmay effectivelytreatthem 123,30,3 11.Although physical therapy and manipulation of the neck can precipitate
migraineheadaches124), there is no known cause-effect
relationshipbetweencervical muscle tendernessand triggers,suchas dietary factors,alcoholic beverages,and hormonalchanses.

Gonclusions
Current theoriessuggestthat a primary, genetically determined, central nervous system dysfunction is involved in
the initiation of the migraine headache,with subsequent
activation of the trigeminovascularsystem and sensitisation of neuronesin the central nervous system. Clinical
findings suggesta relationshipbetweenmigraine headache
on the one hand and neck pain, or neck-musclestiffnessor
tenderness,on the other hand. In addition, there is convergence of trigeminovascularand cervical-musclenociceptive afferents in the area of the upper cervical cord,
referredto as trigeminocervicalnucleus.The evidenceprovides a compelling argumentthat central sensitisationmay
be enhanced,at leastin somemigrainepatients,by sensory input originating from the cervical muscles.
NoteTherewasno externalfundins.
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