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Background

Despite the fact that the clinical features of migraine are
well described, the relationship between migraine and
cognitive performance is still poorly understood. Indeed,
some authors have reported the presence of cognitive
deficits in patients with migraine without aura (MwoA)
and with aura (MwA) whereas others have not con-
firmed these findings. Although neuropsychological stu-
dies in migraine are not conclusive, the most likely
pattern of neuropsychological impairment would relate
to the cognitive domain of executive functions (EF) [1].
Recent imaging studies have shown a significant func-
tional connectivity decrease within the fronto-parietal
networks (FPN), known to be associated with EF, in
patients with MwoA in absence of significant executive
dysfunction [2].

Objective

To further explore FPN functional connectivity in
patients with MwA and patients with MwoA, in the
interictal period.

Methods

Using resting-state functional magnetic resonance imaging
(RS-fMRI), we compared functional connectivity within
the FPN in 20 patients with MwA, versus 20 sex- and age-
matched healthy controls (HC). To examine the specificity
of any observed differences in FPN functional connectivity
between patients and HC, we further studied 20 age- and
sex-matched patients with MwoA. Furthermore, we
assessed the correlation between functional connectivity
within FPN and EF in both migraine groups. Finally, we
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used voxel-based morphometry to assess whether
between-group differences in functional connectivity were
dependent on structural differences.

Results

Neuropsychological data revealed no significant executive
dysfunction in both migraine groups compared to HC.
RS-fMRI showed that both MwA and MwoA patients,
compared to HC, had a significant functional connectiv-
ity decrease within the right FPN and specifically in the
middle frontal gyrus and the dorsal anterior cingulate
cortex. There were no structural differences between the
three groups.

Conclusions
Our data demonstrate that, even in the absence of clini-
cally evident EF deficits, MwA and MwoA are associated
with reduced FPN functional connectivity. We suggest
that disrupted FPN functional connectivity might be only
a part of a complex cascade that terminates in a migraine
attack. In this context, FPN abnormalities may be the
neuronal substrate on which biological, genetic and
environmental factors could induce, and in turn correlate
with, migraine attacks mostly characterized by high pain
intensity in patients with MwoA and aura phenomenon
in patients with MwA. In other terms, observed FPN
connectivity changes may represent a migraine biomar-
ker, probably related to well-known maladaptive stress
response in migraine patients.
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