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Table 1 Neuroimaging during migraine attacks.

3TMRA TCD

PET/SPECT NIRS

The observation of peripheral vessels
Consecutive measurement
Noninvasiveness
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Abbreviations: 3TMRA, 3-T magnetic resonance angiography; TCD, transcranial dop-
pler; PET, positron emission tomography; SPECT, single photon emission computed to-
mography; NIRS, near-infrared spectroscopy
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Fig. 1 Blood volume changes after sumatriptan injection.

The injection induced changes in oxy-Hb, which was in concordance with symptom relief.

The left vertical axis represents oxy-Hb; the right vertical axis represents SkBF; and the horizon-

tal axis corresponds to time. The arrow indicates the moment of injection.
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Abstract
Monitoring cerebral blood volume changes during migraine attack by using near-infrared spectroscopy

Yuka Watanabe, M.D., Ph.D., Hideaki Tanaka, M.D., Ph.D., Ryotaro Takashima, M.D., Ph.D.,
Masatsugu Takano, M.D., Kazuhito Kimoto, M.D. and Koichi Hirata, M.D., Ph.D.
Department of Neurology, Dokkyo Medical University

The pathophysiology of migraine includes the vascular theory, the trigeminovascular theory, and cortical
spreading depression; however, the pathophysiology of a spontaneous migraine attack has not yet been clarified.
The vascular theory became negative, and it was considered that the pain of migraine was not associated with
vascular expansion. However, recent studies have again attracted attention toward the vascular theory of mi-
graine. The aim of the present study was to provide effective tools for monitoring hemodynamic changes in the
cortical and scalp surface during migraine attack and treatment. Using a near-infrared spectroscopy system and
laser doppler skin blood flow (SkBF) monitoring device in combination, we monitored changes in extra- and intrac-
ranial vasculature upon sumatriptan injection during spontaneous migraine attack. There was a marked reduc-
tion of oxy-Hb/SkBF in all patients after sumatriptan injection, and this was consistent with pain relief. Moreover,
the changes in oxy-Hb and SkBF were significantly correlated. In contrast, saline injection did not cause any sig-
nificant changes.

These data suggest that sumatriptan induces the vasoconstriction of the vascular bed region, including the
arteriovenous anastomosis in the scalp and cortex. On the basis of these data, we suggest that it is now justifiable
to reconsider the vascular theory of migraine.

(Clin Neurol 2012;52:1009-1011)
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