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Confirmation of the Extracranial Site of Action
of Sumatriptan
Elliot Shevel, BDS, Dip MFOS, MB, BCh

It was indeed encouraging to read ‘‘Evidence for a Vascular Fac-

tor in Migraine’’ in Annals of Neurology, and the authors are to

be congratulated for an important contribution to our knowl-

edge of the mechanism of migraine pain.1 I wish with respect,

however, to point out what I believe to be a significant inaccur-

acy in their conclusion. They state that ‘‘contraction of dural

arteries by sumatriptan is associated with headache relief, sug-

gesting primarily an extracerebral site of vascular action of

sumatriptan.’’ They measured the extracranial portion of the

middle meningeal artery (MMA). It is not accurate to label the

extracranial portion of the MMA as being dural. The MMA

only becomes dural after it enters the cranium. This may seem

to be splitting hairs, but there is a vitally important distinction

to be made between whether sumatriptan acts on an extracere-

bral intracranial dural site, or on an extracranial nondural site.

The only logical conclusion that can be reached from this par-

ticular study is that the contraction of the extracranial, non-

dural portion of the MMA suggests an extracranial, nondural

site of vascular action of sumatriptan.
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We thank Dr Shevel for his positive and encouraging

remarks concerning the paper ‘‘Evidence for a Vascular Factor in

Migraine.’’1 Figure 1 shows the exact starting point for the meas-

urements of the middle meningeal artery (MMA) as preformed

in the study. One important conclusion of the study is that a sero-

tonin agonist sumatriptan in part exerts its effects outside the

blood–brain barrier (BBB). We based this conclusion on a

marked constriction of the MMA and no constriction of the mid-

dle cerebral artery (MCA) following sumatriptan administration.

The MCA has a BBB, whereas the MMA is devoid of a BBB. So

far, there is no proof of significant changes along the length of

the MMA that may affect the permeability of the vessel wall. On

the contrary, there are several animal experimental studies to

show that the intracranial part of the MMA has no BBB.

Therefore, the section of the MMA that was measured in our

study in all likelihood gives a clear representation of the

changes occurring in the remaining sections of the MMA. One

other very important question is whether there are differences

in how the perivascular nerves innervate the different sections

of the MMA, because we believe that it is activation or inhibi-

tion of the perivascular nerves that is associated with migraine

headache and pain relief, respectively. However, so far no data

have been presented that could indicate sectional alterations in

the perivascular nerve innervations along the length of the

MMA. The trigeminal innervation is thus pivotal for transmit-

ting the head pain to the trigeminal nucleus caudalis. Higher

portions have innervation both inside and outside of the cra-

nium.2 Therefore, it does not matter much if changes are

occurring in the intracranial or extracranial portion of the me-

ningeal artery, because dilatation in either section would cause

pain, and contraction would block the pain. In conclusion, we

recorded changes in the initial part of the MMA that per defi-

nition is a meningeal artery that supplies the dura with blood.

This section of the MMA is not different from the intracranial

section with regard to BBB and perivascular innervations.

FIGURE: Here highlighted by the red line, the middle meningeal
artery (MMA) from 1 side in a subject is shown in 3 planes. The
MMA was identified from its branching from the main trunk of
the maxillary artery. To precisely show the starting point of the
MMA, these images present the MMA in a large field of view
(FOV). In the study, a small FOV was used to obtain high-
resolution images. [Color figure can be viewed in the online
issue, which is available at www.annalsofneurology.org.]
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