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How does migraine cause vertigo? 

•  Central electrical disturbance hypothesis 
– Excitation/inhibition waves, very likely 

responsible for visual auras, can affect central 
vestibular centers. 

•  Peripheral trigeminovascular efferent 
hypothesis 
– Release of vasoactive peptides by trigeminal 

endings can cause local inflammation, 
including plasma extravasation, in the inner 
ear. 

Visual auras result from cortical 
electrical disturbance 

Visions of Hildegard von Bingen 

Visual auras result from cortical 
electrical disturbance 

Scotoma of Karl S. Lashley, 1941 

Spreading depression in auditory 
cortex, Leão in 1944.  

Image by Katie McMeans, used with 
permission. web.mac.com/mcmeansk  

Visual auras result from cortical 
electrical disturbance 

fMRI 
demonstrates 
centrifugal 
spread of 
depressed 
metabolic activity 
during aura 
progression   

Hadjikhani N, et al. Proc Natl Acad Sci USA. 2001. 

Not just the cortex 

Afridi SK et al. Brain 2005. 

•  PET CT shows 
changes in brainstem 
activity during 
migraine. 

•  Dorsolateral pons is 
commonly activated. 

•  Vestibular nuclei may 
be involved here. 
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Spatial and Motion Sensitivity 

Goadsby, PJ, et al. Migraine - Current Understanding and Treatment, Jan. 24, 2002 
New England Journal of Medicine, No. 4, Volume 346:257-270 Copyright (C) 2002. 
Massachusetts Medical Society. All rights reserved. 

Trigeminovascular Circuits in 
Migraine 

Migraine Headache 

“Pounding Headache” by Kathryn Maziarz 
(
http://flickr.com/photos/kmtucker/
1198899259/),used by  permission 

The combination of local dural blood 
vessel inflammation, decreased central 
nociceptive thresholds for multiple 
sensory stimuli, and reflexive activation 
of other aminergic brainstem nuclei 
explain the unique features of migraine 
headache: 

• Pounding quality 

• Allodynia 

• Photophobia 

• Phonophobia 

• Nausea 

• Profound fatigue 

Trigeminovascular Effects on the 
Ear? 

•  The blood vessels of the cochlea and 
vestibular labyrinth are innervated by 
branches of V1 

•  Electrical stimulation of V1 cause plasma 
extravasation with substance P in the stria 
vascularis and cochlear tissues 

•  A migraine mechanism may therefore 
cause peripheral otologic symptoms. 

Vass et al. Neuroscience 2004 

Migraine and Meniere’s Disease 

•  The lifetime prevalence of migraine in patients 
with Ménière’s disease is 56%, compared with 
25% in controls (p<0.001). 

•  Ménière attacks are always accompanied by at 
least one migrainous symptom (headache, 
photophobia, or aura symptoms) in 45% and 
sometimes in 9 patients (11%). 
–  Radtke et al. Migraine and Ménière’s disease: Is there 

a link? Neurology 2002;59;1700-1704 

Migraine and BPPV 
•  The frequency of migraine is 3X higher in idiopathic 

BPPV than in BPPV secondary to head trauma or 
surgery. 
–  Ishiyama A, Jacobson KM, Baloh RW. Migraine and benign 

positional vertigo. Ann Otol Rhinol Laryngol 2000;109:377–80. 
•  Prevalence of migraine in patients with BPPV is 2X as 

high as that in age and sex matched controls. 
–  Lempert T, Leopold M, von Brevern M, et al. Migraine and 

benign positional vertigo. Ann Otol Rhinol Laryngol 
2000;109:1176. 

•  The odds ratio for BPPV in individuals with migraine is 
7.5 (95% CI: 3.9–14.2) over age- and sex-matched 
controls. 
–  von Brevern et al. Epidemiology of benign paroxysmal positional 

vertigo: a population based study. J. Neurol. Neurosurg. 
Psychiatry 2007;78;710-715 
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“Senses Under Assault” by Mrs H Mogridge  

3rd Place, Migraine Action Association Art Competition, 2005 

It’s not just a headache! 
•  Migraine is a 

syndrome of 
sensitivity to multiple 
incoming stimuli. 

•  Neurological 
symptoms produced 
by central and 
peripheral effects may 
include vertigo and 
possibly even hearing 
loss. 


