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Migraine disorder is a highly prevalent disease affecting 28 million
people worldwide and have been cited to have a global economic
burden placed at over 20 billion dollars [1,2]. Although not traditionally
viewed as a systemic illness, the health-related impact of migraines
has been compared with congestive heart failure, hypertension,
and diabetes [3]. Definitive treatment of migraines as well as the
pathophysiology of migraines remain uncertain. The trigeminovascular
system, which includes the sensory fibers of the external and internal
carotid arteries have been long implicated in the pain and cutaneous
allodynia experienced by migraine patients [4,5]. Wolff was the first
to posit that migraines were caused by carotid artery vasodilation and
demonstrated that pulse amplitudes of the carotid artery were directly
correlated to migraine symptomatology. Conversely, associated auras
were speculated to stem from changes in the internal carotid artery [6].

Further evidence that the aetiology of migraine headaches is not
a purely an intracranial process resulted from reported induction of
migraines in patients receiving nitroglycerine injections over placebo
[7]. Administration of nitroglycerine, a potent dilator of blood vessels,
prior to magnetic resonance angiography (MRA) showed the greatest
increase in vessel diameter in the extracranial vasculature i.e. middle
meningeal artery (MMA) and the external carotid artery, ECA [7].
More work has built on these findings during spontaneous and
provoked migraines, and the prevailing theory now implicates dilation
of the external carotid artery with symptom onset [8-10]. Furthermore,
selective expansion of the extracranial arterial system using pituitary
adenylate cyclase-activating polypeptide- 38 (PACAP38), correlated
strongly with migraine symptoms [11].

Efforts to target the relative imbalance of vasodilation to
vasoconstriction of the extracranial vasculature plays a primary role in
the treatment of migraine headaches [12-14]. Triptans and ergotamines
are widely used abortive medications which do not cross the blood
brain barrier, nor effect neuronal transmission. They instead act to
target vasoconstrictive effects on the extracranial vasculature [12,13].
Transient receptor potential vanilloid subfamily member 1 receptor
(TRPV1) selectively dilates the trigeminovascular system and has been
shown to reliably induce migraines via vasodilation [15-17].

To date, the best evidence for the extracranial basis of migraines is
from indirect inferences, or imaging modalities such as MRA. While
these studies lend further proof that the pathophysiology of migraines
has an extracranial basis, no study has utilized higher resolution
imaging with time-linking in order to test this theory in further detail.

It is conceivable that more detailed vascular imaging could be used
to determine whether the extracranial vascular hypothesis of migraine

Neuro Neurosurg, 2019 doi: 10.15761/NNS.1000116

pain is testable and demonstrates a focus for treatment in the future.
Digital subtraction angiography remains the gold standard for dynamic
vascular imaging, and while techniques have substantially decreased
complications in recent years, there are still risks to this procedure
which precludes angiography as a means to test the extracranial
vascular hypothesis in the general migraine population. Potentially,
if there is a way to offset the risks of angiography in patients already
undergoing this procedure, who also have migraine headaches, a cohort
may be established to determine the role of ECA vessels in migraine
pain. A proof of concept study must be performed first to demonstrate
the feasibility and safety of DSA to replicate migraine symptoms
with specificity for vascular territory and symptomatology, and then
therapeutic interventions may be trialed, including either temporary or
permanent occlusion of these vessels in order to treat these patients. The
possibilities for the future are substantial, and if symptoms are unable
to be replicated with super selective manipulation of these vessels, we
may once and for all settle this debate between migraine researchers.
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