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Cerebrovascular Reactivity According to Migraine Subtypes:

with or without Aura

Ji Man Hong, MD., Sang Kun Shin, MD., Kyoon Huh, MD., In Soo Joo, MD.

Department of Neurology, Ajou University School of Medicine, Suwon, Korea

Background: In migraine studies, the cerebrovascular reactivity (CVR) using a transcranial Doppler (TCD) has
been investigated to elucidate the nature and role of the vascular response. However, past studies have not

comprised the posterior circulation including functionally important brainstem structures. The purpose of this
study was to compare the simultaneous CVRs between the middle cerebral artery (MCA) and basilar artery (BA)

in migraine patients with and without aura, by means of a power motion mode Doppler (PMD) with an anterior-

posterior probes fixating device.

Methods: Thirty-six consecutive patients with migranes [15 migraine patients with aura (MA) and 21 migraine
patients without aura (MWA)] were compared with 29 healthy volunteers. CVR [(Vmax-Vbase)x100/Vbase] was
evaluated by the re-breathing technique. TCD was performed as two steps. First, the velocities and spectra of the

MCAs through both temporal windows were simultaneously monitored. Second, those were simultaneously

monitored between MCA and BA.

Result: There were no significant differences in age, sex, baseline hemodynamic values (blood pressure, heart
rate), and those of the baseline mean flow velocity and CVR of TCD between the migraine patients and the
controls. However, the CVR of the BA significantly differed between the MA and the MWA (39.4+13.7 vs 64.6+
25.4%; p=0.001), among MA, MWA, and controls (39.4+13.7, 64.6+25.4, 45.6+14.9%; p<0.001).

Conclusions: CVR of BA was entirely different according to migraine subtypes: with or without aura. Our study
suggests that MWA and MWOA seem to be distinct disorders in terms of different vascular responses of the BA

during the interictal period.
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Table 1. Demographic characteristics, baseline TCD findings, and CVRs

Migraineurs Controls
(n=36) (n=29) p-value
General Demographic Characteristics
Age, y 32.9+£10.7 30.545.5 0.265
Female, (%) 31 (86) 21 (72) 0.170
Duration of disease, y 7.545.8
Unilateral, (%) 17 (47)
MIDAS 12.4+15.6
SBP, mm Hg 116.4+11.4 113.0+11.3 0.821
DBP, mm Hg 76.5£12.3 79.0+£9.9 0.392
HR, bpm 73.749.5 75.4+9.3 0.462
Baseline TCD findings
R MCA V 62.7+16.9 63.9+13.5 0.652
L MCA V 66.6+15.9 64.8+11.7 0.616
D MCA V 67.2+15.8 67.0+12.0 0.970
BA V -50.3+11.6 -45.67.7 0.068
Cerebrovascular reactivity (CVR), % [(Vmax-Vbase)x100/Vbase]

R CVR 47.9+16.1 46.4+15.1 0.713
L CVR 46.9+13.4 46.1+14.6 0.823
D CVR 48.1+12.5 45.7+12.0 0.441
B CVR 54.1+24.5 45.6x14.9 0.107

MIDAS; migraine disability score, SBP; systolic blood pressure, DBP; diastolic blood pressure, HR; heart rate, V; mean velocity, R; right,
L; left, D; dominant, MCA; middle cerebral artery, BA; basilar artery, CVR; cerebrovascular reactivity
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Table 2. Clinical characteristics and TCD findings according to migraine subtypes

Migraine with aura

Migraine without aura

(n=15) (n=21) p-value
General Demographic Characteristics
Age, y 32.8+14.1 33.0+7.8 0.957
Female, (%) 13 (87) 18 (86) 0.389
Unilateral, (%) 7 (47) 10 (48) 0.890
Duration of disease, y 8.1+6.4 7.2455 0.667
MIDAS 13.3+10.6 12.0+£18.5 0.856
Baseline TCD findings, cm/s
R MCA V 67.8+15.6 64.2+18.1 0.543
L MCA V 69.9+11.5 64.2+18.3 0.295
D MCA V 70.7+11.2 64.6+18.3 0.259
BA V -55.7+12.6 -46.4+9.2 0.014*
Cerebrovascular reactivity (CVR), % [(Vmax — Vbase)x100/Vbase]
R CVR 45.8+14.6 49.3+17.3 0.532
L CVR 451+11.8 48.2+14.5 0.502
D CVR 48.7+11.2 47.7+13.6 0.805
B CVR 39.4+13.7 64.6+25.4 0.001*

MIDAS; migraine disability scales, V; mean velocity, L; left, R; right, D; dominant, P; posterior, B; basilar, CVR; cerebrovascular reactivity

*p < 0.05
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Figure 1. CVR of basilar artery among control, MA, and MWA
(by ANOVA test).
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