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Vestibular migraine presents with attacks of spontaneous or positional vertigo, head
motion-induced vertigo, and visual vertigo lasting 5 minutes to 3 days. The recent
classification of vestibular migraine, jointly proposed by the Barany Society and the
International Headache Society, allows identification of vestibular migraine and proba-
ble vestibular migraine based on explicit criteria. The diagnosis is based on symptom
type, severity and duration, a history of migraine, temporal association of migraine
symptoms with vertigo attacks, and exclusion of other causes. Because headache is
often absent during acute attacks, other migraine features such as photophobia or auras
have to be specifically inquired about. During acute attacks, one may find central
spontaneous or positional nystagmus, and less commonly, unilateral vestibular hypo-
function. In the symptom-free interval, vestibular testing adds little to the diagnosis as
findings are mostly minor and nonspecific. The pathophysiology of vestibular migraine is
unknown, but several mechanisms link the trigeminal system, which is activated during
migraine attacks, and the vestibular system. Treatment includes antiemetics for severe

= dizziness

When a new disorder enters the medical world, it is usually
invented by the pharmaceutical industry trying to expand
their markets. The field of neuro-otology may be an exception
to this rule, as the last three decades have seen the emergence
of new vestibular syndromes on the basis of clinical, epide-
miological, and pathophysiological findings, including vari-
ous subtypes of benign paroxysmal positional vertigo,
superior canal dehiscence and—of particular interest here—
vestibular migraine.

That migraine may present with attacks of vertigo has
been repeatedly documented from the early days of neurolo-
gy.! Starting with Kayan and Hood’s classical article,? the
clinical features of vestibular migraine have been well eluci-
dated in several large case series.> Various terms have been
used to designate vertigo caused by a migraine mechanism
including migraine-associated vertigo, migraine-associated
dizziness, migraine-related vestibulopathy, migrainous verti-
go, benign recurrent vertigo, and basilar migraine. The term
vestibular migraine has been convincingly advocated as a
condition that stresses the particular vestibular manifesta-
tion of migraine and thus best avoids confounding with
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acute attacks, pharmacological migraine prophylaxis, and lifestyle changes.

nonvestibular dizziness associated with migraine.'® There-
fore, the Barany Society and the International Headache
Society (IHS) have opted for vestibular migraine in their
recent joint article on the classification of the disorder.'
The term basilar-type migraine should be restricted to pa-
tients who fulfill the respective diagnostic criteria of the
International Classification of Headache Disorders (ICHD).'?

Epidemiological Aspects

The recognition of a causal link between vertigo and migraine
was promoted by epidemiological observations indicating a
more than chance association of migraine with vertigo and
dizziness. Dizziness and vertigo rank among the most com-
mon complaints in the general population and are frequently
reported by patients with migraine. However, the prevalence
of migraine has been shown to be elevated among patients
with dizziness,® and in particular among patients with un-
classified recurrent vertigo.'>'* Conversely, significantly
more patients with migraine reported vertigo compared
with patients with tension-type headache, namely 27% versus
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8%.2 Vertigo was also more common in migraine patients than
in headache-free controls in two case-control studies.''® In
the general population, migraine headaches and vertigo
concur about three times more often than expected by
chance. As migraine has a lifetime prevalence of 14%'” and
vestibular vertigo of 7%,'® chance concurrence is expected in
1% of the population, but was actually found in 3.2% in a large,
population-based study.'® In individual patients with vertigo
and migraine, clinicians must determine whether they have
vestibular migraine, that is vertigo that is caused by migraine,
or rather dizziness/vertigo of an unrelated cause, which may
occur by chance in a migraine patient, or which may be due to
one of several dizziness syndromes that are statistically
associated with migraine.

Diagnostic Criteria for Vestibular Migraine

In the current International Classification of headache Dis-
orders (ICHD-2), vertigo is not included as a migraine symp-
tom in adults except in the framework of basilar-type
migraine,'> which leads to vertigo in more than 60% of the
patients.’® As an aura symptom of basilar-type migraine,
vertigo should last between 5 and 60 minutes and should
be followed by migraine headaches. In addition, at least one
more aura symptom from the posterior circulation is re-
quired. Less than 10% of patients with vestibular migraine
fulfill the criteria for basilar-type migraine,>~® which makes
basilar-type migraine an inappropriate category for most of
these patients.

Recently, the Barany Society, which represents the inter-
national community of basic scientists, otolaryngologists, and
neurologists committed to vestibular research, mandated a
classification group to develop diagnostic criteria for vestib-
ular migraine. The draft of the classification was extensively
discussed with the Migraine Classification Committee of the
International Headache Society, which resulted in a joint
document defining vestibular migraine and probable vestibu-
lar migraine."’ These criteria will be included in the third
edition of the International Classification of Headache Disor-
ders, expected to be published in late 2013, where it will
appear in the appendix for new disorders that need further
research for validation. In addition, the classification of
vestibular migraine is part of the evolving Classification of
Vestibular Disorders of the Barany Society. The new ICHD-3
will only include vestibular migraine, while the Barany
classification will also contain probable vestibular migraine
(=~Table 1).

Prevalence of Vestibular Migraine

The prevalence of vestibular migraine was 7% in a group of
200 consecutive dizziness clinic patients and 9% in a group of
200 migraine clinic patients.® In a two-stage population-
based study (n = 4869 adults) with screening interviews
followed by expert telephone interviews, the lifetime preva-
lence of vestibular migraine was estimated at 0.98% (95%
confidence interval 0.7—1.37).19 Of note, vestibular migraine
accounted for only a third of migraine patients with a history
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of vertigo, which indicates the need for a thorough neuro-
otological workup for exclusion of other diagnoses.’® In a
community-based sample of middle-aged women in Taiwan,
vestibular migraine was identified in 5% and in 30% of those
with migraine.? Vestibular migraine is still widely under-
diagnosed, as shown by a study from a dizziness clinic in
Switzerland where vestibular migraine accounted for 20.2% of
the diagnoses in young patients, but was suspected by the
referring doctors in only 1.8%.2°

Clinical Features

Demographic Aspects

Vestibular migraine may occur at any age.“'S’7 It has a female
preponderance with a reported female to male ratio between
1.5 and 5 to 1.>~® Familial occurrence is not uncommon,
probably based on an autosomal dominant pattern of inheri-
tance with decreased penetrance in men.2® In most patients,
migraine begins earlier in life than vestibular migraine.”
Some patients have been free from migraine attacks for years
when vestibular migraine first manifests itself.” Not infre-
quently, migraine headaches are replaced by vertigo attacks
in women around menopause.

Vestibular Migraine in Children

Benign paroxysmal vertigo of childhood is an early manifes-
tation of vestibular migraine that is recognized by the ICHD-2.
It is characterized by brief attacks of vertigo or disequilibrium,
anxiety, and often nystagmus or vomiting, recurring for
months or years in otherwise healthy young children.?’
Many of these children later develop migraine, often years
after vertigo attacks have ceased.?® A family history of
migraine in first-degree relatives is increased twofold com-
pared with controls.”® In a population-based study, the
prevalence of recurrent vertigo probably related to migraine
was estimated at 2.8% in children between 6 and 12 years of
age.??

Clinical Presentation in Adults

Patients with vestibular migraine typically report spontane-
ous or positional vertigo. Some experience a sequence of
spontaneous vertigo transforming into positional vertigo
after several hours or days.>? This positional vertigo is distinct
from benign paroxysmal positional vertigo (BPPV) with re-
gard to duration of individual attacks (often as long as the
head position is maintained in vestibular migraine vs seconds
only in BPPV), duration of symptomatic episodes (minutes to
days in vestibular migraine vs weeks in BPPV) and nystagmus
findings.>' Altogether, 40 to 70% of patients experience
positional vertigo in the course of the disease, but not
necessarily with every attack.>?%3! A frequent additional
symptom is head motion intolerance, i.e., imbalance, illusory
motion, and nausea aggravated or provoked by head move-
ments.> "> Visually induced vertigo, that is vertigo provoked
by moving visual scenes such as traffic or movies, can be
another prominent feature of vestibular migraine.”>? Nausea
and imbalance are frequent, but nonspecific accompaniments
of acute vestibular migraine.
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Table 1 Diagnostic criteria for vestibular migraine

1. Vestibular migraine

A. At least 5 episodes with vestibular symptoms? of moderate or severe intensity,” lasting 5 min to 72 h¢

B. Current or previous history of migraine with or without aura according to the International Classification of
Headache Disorders (ICHD)¢

C. One or more migraine features with at least 50% of the vestibular episodes®:

* Headache with at least two of the following characteristics: one-sided location, pulsating quality, moderate or
severe pain intensity, aggravation by routine physical activity

* Photophobia and phonophobiaf

* Visual auras

D. Not better accounted for by another vestibular or ICHD diagnosis"

2. Probable vestibular migraine

At least 5 episodes with vestibular symptoms? of moderate or severe intensity®, lasting 5 min to 72 h¢

B. Only one of the Criteria B and C for vestibular migraine is fulfilled (migraine history or migraine features during
the episode)

C. Not better accounted for by another vestibular or ICHD diagnosis®

Vestibular symptoms, as defined by the Barany Society’s Classification of Vestibular Symptoms (Bisdorff et a|21) and qualifying for a diagnosis of
vestibular migraine, include
¢ Spontaneous vertigo including

- Internal vertigo, a false sensation of self-motion
- External vertigo, a false sensation that the visual surround is spinning or flowing

« Positional vertigo, occurring after a change of head position
« Visually induced vertigo, triggered by a complex or large moving visual stimulus
* Head motion-induced vertigo, occurring during head motion
¢ Head motion-induced dizziness with nausea. Dizziness is characterized by a sensation of disturbed spatial orientation. Other forms of dizziness are

currently not included in the classification of vestibular migraine.

bVestibular symptoms are rated “moderate” when they interfere with but do not prohibit daily activities and “severe” if daily activities cannot be
continued.

“Duration of episodes is highly variable: About 30% of patients have episodes lasting minutes, 30% have attacks for hours and another 30% have attacks
over several days. The remaining 10% have attacks lasting seconds only, which tend to occur repeatedly during head motion, visual stimulation, or
after changes of head position. In these patients, episode duration is defined as the total period during which short attacks recur. At the other end of
the spectrum, there are patients who may take 4 weeks to fully recover from an episode. However, the core episode rarely exceeds 72 hours.*-8:22

IMigraine categories 1.1 and 1.2 of the ICDH-2.12

€One symptom is sufficient during a single episode. Different symptoms may occur during different episodes. Associated symptoms may occur before,
during, or after the vestibular symptoms.

fPhonophobia is defined as sound-induced discomfort. It is a transient and bilateral phenomenon that must be differentiated from recruitment, which
is often unilateral and persistent. Recruitment leads to an enhanced perception and often distortion of loud sounds in an ear with decreased hearing.

9Visual auras are characterized by bright scintillating lights or zigzag lines, often with a scotoma that interferes with reading. Visual auras typically
expand over 5 to 20 minutes and last for less than 60 minutes. They are often, but not always restricted to one hemifield. Other types of migraine aura,
for example, somatosensory or dysphasic aura, are not included as diagnostic criteria because their phenomenology is less specific and most patients
also have visual auras.

PHistory and physical examinations do not suggest another vestibular disorder or such a disorder is considered, but ruled out by appropriate
investigations; or such disorder is present as a comorbid or independent condition, but episodes can be clearly differentiated. Migraine attacks may
be induced by vestibular stimulation (Murdin et aI23). Therefore, the differential diagnosis should include other vestibular disorders complicated by
superimposed migraine attacks.

Vestibular migraine often misses not only the duration
criterion for an aura as defined by the ICHD-2, but also the
temporal relationship to migraine headaches: Vertigo can
precede headache as would be typical for an aura, may begin
with headache, or may appear late in the headache phase.
Many patients experience attacks both with and without
headache.*®7 Quite frequently, patients have an attenuated
headache with their vertigo as compared with their usual
migraine.>® In some patients, vertigo and headache never
occur together.*®® Along with the vertigo, patients may
experience photophobia, phonophobia, osmophobia, and
visual or other auras. These phenomena are of diagnostic
importance because they may represent the only apparent
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connection of vertigo and migraine. Patients need to be asked
specifically about these migraine symptoms because they
often do not volunteer them. A dizziness diary can be useful
for prospective recording of associated features.

Auditory symptoms, including hearing loss, tinnitus, and
aural pressure have been reported in up to 38% patients with
vestibular migraine.>>%33-34 Hearing loss is usually mild and
transient, without or with only minor progression in the
course of the disease.® About 20% develop mild bilateral
downsloping hearing loss over the years.35 Asking for mi-
graine-specific precipitants of vertigo attacks may provide
valuable diagnostic information, for example, provocation by
menstruation, deficient sleep, excessive stress, specific foods
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and sensory stimuli, such as bright or scintillating lights,
intense smells, or noise. Sometimes, migraine accompani-
ments and typical precipitants may be missing, but vestibular
migraine is still considered the most likely diagnosis after
other potential causes have been investigated and appear
unlikely. In this case, a favorable response to antimigraine
drugs may support the suspicion of an underlying migraine
mechanism. However, apparent efficacy of a drug should not
be regarded as a definite confirmation of the diagnosis
because spontaneous improvement, placebo response, and
additional drug effects (e.g., anxiolytic or antidepressant)
have to be taken into account.

Clinical and Neuro-Otologic Findings
In most patients, the general neurologic and otologic exami-
nation is normal in the symptom-free interval.* About 10 to
30% of patients with vestibular migraine have unilateral
hypoexcitability to caloric stimulation and ~10% have direc-
tional preponderance of nystagmus responses.*”-3-37 Such
findings, however, are not specific for vestibular migraine
because they can be found also in migraine patients without
vestibular symptoms>® and in many other vestibular syn-
dromes. Neuro-ophthalmologic evaluation may reveal mild
central deficits such as persistent positional nystagmus and
saccadic pursuit, particularly in patients with a long history of
vestibular migraine.”-3>3? Interictal head-shaking nystagmus
was observed in 50% of vestibular migraine patients.>” In one
study, patients with vestibular migraine became nauseous
after caloric testing four times more often than migraine
patients with other vestibular disorders.*® Vestibular evoked
myogenic potentials (VEMPs) can be abnormal in vestibular
migraine, but the findings from various studies are heteroge-
neous. Abnormalities included reduced electromyographic-
(EMG-) corrected amplitudes,*' unilateral or bilateral loss of
VEMP responses,*? prolonged latencies,** as well as a shift of
the maximum VEMP response from 500 to 1000 Hz.*3

A neuro-otologic study of 20 patients during the acute
phase of vestibular migraine showed pathological nystagmus
in 14 patients, mostly central spontaneous or positional
nystagmus. Three patients had a peripheral type of sponta-
neous nystagmus and a unilateral deficit of the horizontal
vestibulo-ocular reflex. Imbalance was observed in all pa-
tients except one.** Another study confirmed the high preva-
lence of persistent positional nystagmus, which was often
horizontal and direction-changing, but could also beat in the
vertical or torsional plane.*®

In clinical practice, history will usually provide more clues
for the diagnosis than vestibular testing because there are no
abnormalities that are specific for vestibular migraine. There-
fore, in patients with a clear-cut history, no additional vestib-
ular tests are required. However, vestibular testing in the
interval can be useful to reassure patient and doctor that
there is no severe abnormality, such as a complete canal
paresis that would suggest another diagnosis. Magnetic reso-
nance imaging (MRI) is required in patients presenting with
central abnormalities and no previous history of similar
attacks. Audiometry helps to differentiate vestibular migraine
from Méniére’s disease.
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Pathophysiology

Although a sporadic disorder in most patients, vestibular
migraine can be inherited in an autosomal dominant fash-
ion.?® A linkage analysis in a four-generation family with
10 affected individuals mapped the locus for vestibular
migraine to chromosome 5q35.4¢ In a larger study,
familial vestibular migraine was found to be genetically
heterogenous with a subgroup linking to chromosome
22q12.47

The neural mechanisms of vestibular migraine are still
obscure. The variability of symptoms and clinical findings
both during and between attacks suggests that migraine
interacts with the vestibular system at various levels.*?
Spreading depression, which is the presumed mechanism
of the migraine aura, may play a role in patients with short
attacks.* Spreading depression is a cortical mechanism that
could produce vestibular symptoms when it reaches the
multisensory vestibular cortex, which is mainly located in
the posterior insula and at the temporoparietal junction.
However, several findings during the acute stage of vestib-
ular migraine, including canal paresis and complex posi-
tional nystagmus, cannot be explained by cortical
dysfunction.*?

Some of the neurotransmitters that are involved in the
pathogenesis of migraine (calcitonin-gene related peptide,
serotonin, noradrenaline, dopamine) are also known to mod-
ulate the activity of central and peripheral vestibular neurons
and could contribute to the pathogenesis of vestibular mi-
graine.*®% One may speculate that unilateral release of
these substances—in analogy with the often unilateral loca-
tion of headaches—causes a static vestibular imbalance lead-
ing to rotatory vertigo, whereas bilateral release would
induce a state of altered vestibular excitability leading to a
motion sickness type of dizziness. Plasma extravasation from
dural vessels causing transient meningeal inflammation is
considered to be a key mechanism in migraine. In mice,
serotonin-induced plasma extravasation was observed not
only in the dura mater, but also in the inner ear.*® Vestibular
and nociceptive pathways show neurochemical similarities
and share central pathways for perception, interoception, and
affect.48

Genetic defects of a voltage-gated calcium channel have
been identified as the cause of familial hemiplegic migraine
and episodic ataxia type 2 (EA-2).°° As both of these parox-
ysmal disorders can have vertigo and migraine headache as
prominent symptoms, a defective gene in the same region is a
candidate mechanism for vestibular migraine. However, so
far no such genetic defect has been identified.”'->2

The only hypothesis that is actually based on a human
experimental model of vestibular migraine relates to the
known reciprocal connections between the trigeminal and
vestibular nuclei. Trigeminal activation by painful electrical
stimulation of the forehead produced spontaneous nystag-
mus in migraine patients, but not in controls, indicating
that those with migraine have a lowered threshold for
crosstalk  between these neighboring brainstem
structures.>>
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Table 2 Prophylactic treatment of vestibular migraine

Drug Daily dose Side effects

Propranolol (Harker & Rassekh, 198756) 40-240 mg Fatigue, hypotension, impotence, depression,
nightmares, bronchial constriction

Metoprolol (Dieterich & Brandt, 19997) 50-200 mg Fatigue, hypotension, impotence, depression,
nightmares, bronchial constriction

Amitriptyline (Reploeg & Goebel, 20029) 50-100 mg Sedation, orthostatic hypotension, dry mouth,
weight gain, constipation, urinary retention,
conduction block

Flunarizine?® (Dieterich & Brandt, 19997) 5-10 mg Weight gain, sedation, depression, reversible
parkinsonism

Acetazolamide (Baloh et al, 1996°7) 250-750 mg Paresthesia, nausea, sedation, hypokalemia,
hyperglycemia

“Not marketed in the United States.

Treatment

In many patients, vestibular migraine attacks are severe, long,
and frequent enough to warrant acute or prophylactic treat-
ment. Unfortunately, current treatment recommendations are
based on expert opinion rather than on solid data from
randomized placebo-controlled trials. And indeed, apart
from one small and inconclusive study on the use of zolmi-
triptan for acute vestibular migraine, no proper study has been
undertaken.”* A review of treatment trials identified eight
retrospective studies that showed marginal improvement with
migraine prophylactic medications.”® In the absence of firm
evidence, no single prophylactic agent appears to be prefera-
ble. Expected side effects, such as orthostatic hypotension with
beta blockers or weight gain with valproate or amitriptyline,
will influence the selection of the drug (=Table 2). Patients
should monitor frequency and severity of their attacks in a
diary. Treatment response should be evaluated after 3 months.
A greater than 50% reduction in attack frequency is a reason-
able goal. The carboanhydrase inhibitors acetazolamide and
dichlorphenamide, which are not normally used for migraine
prophylaxis, appeared effective in retrospective case se-
ries.””®® For acute attacks, conventional antiemetic drugs
such as dimenhydrinate or benzodiazepines seem most ap-
propriate. Intravenous methylprednisolone (1000 mg/d for 1-
3 d) effectively terminated prolonged attacks or exacerbations
with daily recurrences in four patients.”®

Nonpharmaceutical approaches in the treatment of ves-
tibular migraine should not be neglected and may be even
more effective than drugs in individual patients. A thorough
explanation of the migraine origin of the attacks can relieve
unnecessary fears. Avoidance of identified triggers, regular
sleep, regular meals, and exercise has a firm place in migraine
prophylaxis. Selected patients, particularly those with per-
sistent symptoms between attacks, may profit from vestibu-
lar rehabilitation.®°

Migraine and Méniére’s Disease

Migraine is more common in patients with Méniére’s
disease than in healthy controls.b’ Patients with features

Seminars in Neurology  Vol. 33 No. 3/2013

of both Méniére’s disease and vestibular migraine have
been repeatedly reported.>*%"62 In fact, migraine and
Méniére’s disease can be inherited as a symptom cluster.®>
Fluctuating hearing loss, tinnitus, and aural pressure may
occur in vestibular migraine, but hearing loss does not
progress to profound levels.®3> Similarly, migraine head-
aches, photophobia, and even migraine auras are common
during Méniére attacks.®’®4 The pathophysiological rela-
tionship between vestibular migraine and Méniére’s dis-
ease remains uncertain. In the first few years after onset of
symptoms, differentiation of vestibular migraine from Mé-
niére’s disease may be challenging, as Méniére’s disease can
be monosymptomatic with vestibular symptoms only in
the early stages of the disease.®”

Migraine Associated with Other Disorders
Causing Dizziness and Vertigo

There is a more than chance association of migraine with
several other established vertigo and dizziness syndromes
including benign paroxysmal positional vertigo,®® motion
sickness,®” orthostatic hypotension and syncope,®® panic
disorder,®® and depression.”? These disorders may be the
only cause of vestibular symptoms in a patient with mi-
graine or may coexist with vestibular migraine. Patients
with vestibular migraine show the highest rate of concur-
rent anxiety or depressive disorders as compared with
other vertigo syndromes.’! Because of the frequent associ-
ation of dizziness, migraine, and anxiety, a new syndrome
named migraine-anxiety-related dizziness (MARD) has
been proposed.”?
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