
The precise etiopatogenesis of
migraine is unclear. A genetic predis-
position for migraine is generally
accepted to be the cause of low indi-
vidual thresholds to attacks: the fact
that anyone may suffer from one or
two migraine attacks in life indicates
that the migraine attack in itself is
not abnormal but the tendency
toward recurrent attacks is [1]. The
recurrence and the duration of
headache affect the severity of
migraine and its chronicity, so the
real question in migraine manage-
ment regards two factors, the first
concerning the attack onset and the
second the pain maintenance.

Clinical features suggest that
migraine may be primarily charac-
terised by a dysfunction of the central
nervous system (CNS) [2]. Activation
of the trigeminovascular system may
cause the attack symptoms. The
trigeminal nerve is activated in
migraine attacks after a cascade of
events including cortical phenomena
resembling spreading depression.
Furthermore, it is responsible for vas-
cular reactions and, consequently,
pain-system involvement [3].

Neurophysiologic studies per-
formed between attacks have
revealed a condition of cortical
hyperexcitability predisposing to
attack onset. For instance, increased
amplitude of visual evoked potentials
or of event-related potentials (CNV,
contingent negative variation) are

thought to reflect cortical hyperex-
citability in the headache-free interval
[4–6]. Many studies measuring visu-
al-, acoustic- and event-related poten-
tials in migraine concur with the
hypothesis that the high amplitude of
averaged potentials is caused by a
phenomenon of deficient habituation,
or even potentiation, of the evoked
response during stimulus repetition
and at increasing intensity, which
should be the crucial abnormality in
cortical information processing [7, 8].
A “reducing” pattern occurs normally
during repetition of the same stimulus
and at increasing intensities as a cor-
tical mechanism protecting from sen-
sory overstimulation [9].

Habituation and potentiation of
evoked potentials are cortical phe-
nomena modulated by central
monoamines, particularly serotonin
[10, 11], which plays a fundamental
role in migraine pathogenesis [12].
The abnormal cortical information
processing in migraine may be the
result of low activity in serotononer-
gic pathways, but it seems quite
reductive to attribute this phenome-
non to a biochemical feature without
considering it within a complex
behaviour predisposing to headache
recurrence. In a study on visual-
evoked potentials and personality
features in headache, the potentiation
phenomenon was found to correlate
with an arousal-related personality
trait in migraine patients [13].
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An abnormal behavioural pattern
emerged also when reflexes were
evaluated in migraine. In a recent
study on blink reflex in migraine,
modulation of polysynaptic respons-
es was altered in the sense of a
reduced inhibitory effect exerted by
attention and habituation to the stim-
ulus [14]. Normally, when a subject
pays attention to a potentially dan-
gerous stimulus, he adjusts his
defensive reaction to the stimulus
quality to obtain the maximal effi-
ciency. In the case of blinking, the
attention to the stimulus reduces the
intensity and duration of the eye clo-
sure reflex, so that the subject does
not lose important visual stimula-
tions useful for a correct reaction.
When the stimulus is preceded by a
warning, the reaction strategy
becomes a more effective, purpose-
ful reaction. In migraine patients the
lack of inhibition of polysynaptic
blink reflex responses by expectancy
may be due to a learning disturbance
preventing an adequate reflex
response to the stimulus. A specific
behavioural pattern consisting of a
loss of adaptation and hypersensitivi-
ty against environmental conditions
could be confirmed by these results
in migraine.

Abnormalities in the modulation
of evoked responses against stimulus
features were investigated in relation
to personality traits and diagnostic
categories of psychiatric disorders
and a habituation deficit and potenti-
ation by stimulus intensity were
found in subtypes of depression [15,
16]. Recently, investigations into the
psychiatric aspects of migraine con-
firmed the comorbidity of panic dis-
order and depression [17, 18].
Furthermore, high comorbidity of
depressive and anxiety disorders was
observed in patients with chronic
daily headache and, specifically,
transformed migraine [19]. How the
behavioural disturbance, probably
linked with psychiatric disorders,
may be genetically determined or

induced by migraine itself is not
clear. Studies on childhood migraine
found that psychiatric symptoms
[20] and neurophysiological abnor-
malities [21, 22] are clear at the
onset of the disease and probably
predispose to headache. If the dys-
function in cortical information pro-
cessing predisposes to attack recur-
rence, other causes may subtend pain
maintenance conditioning the attack
duration and migraine chronicity.

Pain experience is profoundly
modified by contextual cues, affect,
attention and expectancy [23] and, in
migraine mechanisms of neuroplas-
ticity induced by nociception, these
should be supposed at spinal and
probably supraspinal levels.
Phenomena of central sensitization
involving the brainstem trigeminal
neurons and the descending modula-
tory pain pathways were postulated
in headache maintenance during
migraine attack [24]: cutaneous allo-
dynia prevails in older patients,
probably related to the cumulative
number of migraine attacks experi-
enced over the years.

In transformed migraine, a wind-
up phenomenon was suggested on
the basis of the temporal summation
of the second pain [25]. Recently, we
evaluated the cortical responses
evoked by laser stimulation, which
specifically excite the nociceptive
fibers. In transformed migraine, the
correlation between the amplitude of
laser-evoked potentials and stimulus
intensity, clear in normal subjects
and in migraine patients, was lost
because chronic headache patients
showed great cortical potentials even
at not painful stimuli delivered at
both facial and hand levels [26]. This
pattern may be explained by mecha-
nisms of supraspinal sensitization
linked with pain-related memory,
which were also supposed in other
chronic pain syndromes: chronic
pain seems to lead to altered process-
ing in associative areas and may con-
tribute to hyperalgesic states in the
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absence of peripheral nociceptive
stimulation [27]. These pain memo-
ries can also be influenced by psy-
chological processes [28]. 

All considering, behavioural
abnormalities subtend all migraine
aspects: they may both pre-exist or
result from migraine experience pre-
disposing to attack recurrence and
producing pain maintenance and
chronicity. The foregone implica-
tions in treatment regard both phar-
macological and non-pharmacologi-
cal approaches. In considering the
efficacy of drugs on migraine severi-
ty, the effects on the behavioural
aspects should be taken into account.
In acute therapy, the central effects
of triptans should modify the pain
pathway functions, although the clin-
ical efficacy seems to be linked
mostly with the action at vascular
levels [29]. In migraine prophylaxis,
the drugs with proved efficacy on
attack recurrence, such as amitripty-
line, propranol and valproate, exert

effects on anxiety and mood disor-
ders. In this view, the non-pharmaco-
logical approach to migraine appears
apposite: relaxation/biofeedback
training was as efficacious as propra-
nol in preventing migraine [30]. In
our opinion, a complete management
of migraine patients needs the psy-
chophysiologic aspects to be well
known, according to the most recent
reports [31]. The opportunity of
biobehavioural management is well
known in tension-type headache for
the high comorbidity with psychi-
atric disorders [32, 33] and these pri-
mary headaches may share the same
approach, particularly in the chronic
form. 

“To consider the sensory features
of pain, and ignore its motivation
and affective properties, is to look at
only part of the problem, and not
even the most important part at that”
[34]: this has to be well deserved in
every pain-related syndrome includ-
ing migraine.
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