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TWO MAIN ASPECTS OF MIGRAINE:  
1 MECHANISMS PREDISPOSING TO CORTICAL SPREADING DEPRESSION

2  MECHANISMS PREDISPOSING TO CHRONIC EVOLUTION



MIGRAINE IS AN “OSCILLOPATHY”

MIGRAINE WITHOUT AURA

MIGRAINE WITH AURA

ALPHA SYNCHRONIZATION 
PATTERN





Interictal synchronization pattern is not simply modulated by cortical inhibition induced 
by LF rTMS . It is modulated in a complex modality by AED (only levetiracetam reverts 

alpha hypersynchronization )

Alpha hypersynchronization under visual stimuli)

No effect by LF rTMS cortical inhibition

(de tommaso et al, 2011)

(Angelini et al, 2004

Complex modulation by AEDs

(de tommaso et al, 2007)









Laser evoked potentials are a suitable method for the psychophyisiological study of pain. 
They are generated in cortical areas devoted to the elaboration of the discriminative , 
attentive and affective compounds of pain. 



A PIVOTAL QUESTION: LEPs ARE NOT SPECIFIC FOR PAIN, BUT FOR RELEVANT STIMULI, 
WORTHY OF A MOTOR REACTION: 

SALIENCE MATRIX INSTEAD OF PAIN MATRIX
NEVERTHELESS, THE ACTIVATED CORTEX RESPONDS TO SPECIFIC NOCICEPTIVE PATHWAYS 

ACTIVATION



REDUCED HABITUATION 
TO REPETITIVE LASER 
STIMULATION: A 
SIGNATURE OF MIGRAINE 
AND CENTRAL 
SENSITIZATION 
PHENOMENA 
PREDISPOSITION

Soggetto sano

Soggetto emicranico
Valeriani et al., 2003

….but they could reflect a modality
of pain processing 



Migraine patients show increased granger causality and information transfer under nociceptive stimuli



..this is the counterpart of reduced 
habituation











CGRP 
regulation of the trigeminovascular reflex in cerebral 

arteries on the pial surface of the brain. CGRP mediates 
the reflex that protects the cerebral circulation from 

excessive vasoconstriction (left). The importance of CGRP 
is demonstrated by the effect of vasoconstrictors on 

cerebral arteries in vivo when the trigeminal innervation is 
either intact or lesioned (right)

1

Access to the vessel 
wall determines the effect of CGRP. 

The endothelial barrier 
in the lumen of the vessel prevents 

CGRP here from 
accessing the vessel wall (left), so 

although CGRP is a 
potent dilator when applied to the 

abluminal side of 
isolated arteries, it has no effect 

when its application is 
restricted to the vessel lumen (right)

43,106





Peripheral action on CGRP receptors is 
changing migraine scenario

Da 
Edvinsson









Erenumab (70 mg) inhibits hypothalamic activity in responders





Mild inhibition of early LEP responses
by trigeminal stimulation. No effect on 

somatic LEPs



Erenumab restored N2 reduced habituation 
(trigeminal stimulation)



How peripheral modulation of CGRP 
receptors could prevent migraine?



Effect of galcanezumab on SSVEPs 
in migraine; preliminary results.

T0 T1 (1 day)
T2 3 

months

T0: clinical evaluation (MIDAS, headache frequency).  Pattern reversal visual
stimulation – 5 Hz; 10 Hz

T1 : 1 day after 240 mg dose galcanezumab-Pattern reversal visual stimulation – 5 Hz; 
10 Hz

T2: 3 months after 240 mg 1 dose + 120 mg 2 monthly doses
clinical evaluation (MIDAS, headache frequency).  Pattern reversal visual stimulation – 5 

Hz; 10 Hz



GENDER AGE DURATION DIAGNOSIS DRUGS T0 DAYS/30 SIM/30 MIDAS NRS T1 DAYS/30 SIM/30 MIDAS NRS

AI F 29 20 MA AED, AD, BB 2 13 13 79 10 17 16 113 10

BA F 48 30 MA AED, AD, BB,TB 1 12 12 26 7 8 8 12 4

DD F 38 22 MA AED,AD,CA 1 9 9 68 10 4 4 34 10

DE F 47 25 CM AED,AD,CA,TB 2 17 17 150 9 17 10 70 6

DI F 48 25 MA AED,AD,CA,BB 1 13 13 26 7 10 10 13 6

DL F 47 24 MA AED,AD 1 8 12 32 10 3 3 10 6

FA F 57 40 CM AED,AD,CA,TB 1 20 20 75 7 4 4 12 8

LE F 42 30 CM AED,AD,CA,BB,TB 1 27 27 30 8 6 6 10 6

MA F 67 50 CM AED,AD,CA,BB,TB 2 15 4 50 8 15 3 25 5

MO F 47 30 CM AED,AD,TB 1 25 25 56 8 12 10 25 7

MN F 63 45 MA AED,AD,CA,BB 1 10 12 5 6 5 0 0 4

PN F 58 10 MA AED,BB,AD 1 13 13 77 7 8 8 33 7

SM M 56 30 CM AED,BB,AD 1 15 15 108 10 5 5 50 8
Mean

(SD)                                             15.5(8.7) 14.7(6.2)

60.1(39.

2) 8.2(1.4) 8.7(5)         6.6(4.2) 31.3(31) 6.6(2)

T test  3.3 4.3 3.59 3.68

p 0.006 0.001 0.004 0.003



Results: 13 patients. SSVEPs 2 cpd response







How peripheral modulation of CGRP 
receptors could prevent migraine?

Hypothesis: the inhibition of cortical regions devoted to pain
processing, could exert a general modulation of cortical excitability

and connectivity, and an interference on CSD progression


