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Introduction 

and 

Biology

Allodynia 

and Migraine



Pain resulting from ordinarily
non-noxious stimulation of the skin 

Cutaneous Allodynia

Burstein R et al. Ann Neurol. 2000;47:614-624.



Types of Allodynia

Stimulus Location
Mechanical 

dynamic

Mechanical 

static

Thermal
(heat and cold)

Extra-

cephalic 

*Outside the region of spontaneous pain

Cephalic*



Presumed Mechanism: Sensitization

ÅMore common in chronic than episodic migraine

ÅIctal in episodic migraine but ictal and inter-ictal in chronic 
migraine

Region of spontaneous pain Peripheral sensitization of meningeal nociceptors (V1)

Expanded regions Central sensitization of the TCC

Contralateral and extra-cephalic Central sensitization of thalamic neurons



Why Is Allodynia Important? 

Common clinical 

feature of migraine

Provides clues to 

the pathophysiology 

of migraine and 

headache progression

May be useful in 

endo-phenotyping 

and genetic discovery

Predicts 

treatment response

Identify groups at high 

risk for progression

May be amenable to 

targeted intervention?



Episodic and Chronic Migraine: Overlapping 
Mechanisms

Trigeminovascular system 

ÅInvolved in episodic and chronic migraine

ÅMore easily activated in chronic migraine

Dura mater

V ganglion

Trigeminal

cervical 

complex
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The head pain pathways



Referred Pain in the Trigemino-Cervical Complex
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V ganglion

trigeminal

nucleus
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Cervical input

Thalamus

Neurons in the cervicomedullary 
junction and the dorsal horn of 

the spinal cord
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After Wolff, 1948

Bartsch T et al. Headache Curr. 2005;2:42-48.
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1996: Peripheral Sensitization of Meningeal Nociceptors 
May Mediate Throb and Pain Induced by Valsalva

Strassman et al. Nature. 1996;384;560-564; Noseda and Burstein (2013) Pain 154: S44-53

Mechanical hypersensiti v ity 
of meningeal noc icept ors

Enhanced fMRI signal
in the trige m inal ganglio n



2000: Central Sensitization May Mediate Cephalic 
Allodynia and Muscle Tenderness

Strassman et al. Nature. 1996;384;560-564; Noseda and Burstein (2013) Pain 154: S44-53

Enhanced responses of central 

trigeminovascular neurons to mechanical 

and thermal stimulation

Enhanced fMRI signal in the spinal 

trigeminal nucleus induced by skin brushing










































































































































