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Abstract

Migraine-associated vertigo has become a well-recognized disease entity diagnosed based on a
clinical history of recurrent vertigo attacks unexplained by other central or peripheral otologic
abnormalities, which occurs in the patient with a history of migraine headaches. There is no
international agreement on what spectrum of symptoms should be covered under this diagnosis, or
what terminology should be used. The headaches and vestibular symptoms of migraine-associated
vertigo may not be temporally associated, which often obscures the association. Diagnostic tests
usually show nonspecific abnormalities that are also seen in patients with migraine who do not
experience vestibular symptoms. Management generally follows the recommended treatment of
migraine headaches, and includes dietary and lifestyle modifications and medical treatment with
blockers, calcium channel blockers, and tricyclic amines. Small case series show that
acetazolamide and lamotrigine appear to be more effective for the vertigo attacks than headaches.
Vestibular rehabilitation has also been shown to be helpful in several studies. In this review, the
epidemiologic and clinical features of the disorder, as well as the current state of knowledge on
pathophysiology, diagnostic testing, and treatment are described.
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The association of migraine and episodic vertigo has been well-established as several large
studies have shown that the prevalence of migraine in patients with otherwise unexplained
episodes of vertigo is significantly higher than the population prevalence of migraine.1-3
Unfortunately, a wider recognition of migraine-associated vertigo as a distinct disease entity
has also led to numerous variations on terminology and on criteria for diagnosis. Terms such
as benign recurrent vertigo,24-5 vestibular migraine,” migraine-associated dizziness,8?
migraine-associated vertigo,19-11 migrainous vertigo,? and migraine-related
vestibulopathy!3 are just a few. Some investigators restrict the definition to true spontaneous
rotational vertigo2#; others accept other illusions of motion and imbalance!2.14; others are
unclear as to what is meant by the term “vertigo.”11 Criteria for definite and probable
migrainous vertigo proposed by Neuhauser et al2 (Table 1) have been adopted in more
recent investigations.1>-19 For the purposes of this review, the terminology used by each
investigator will be used in the description of referenced studies.
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EPIDEMIOLOGY

Studies of the general population and those performed in clinics specializing in dizziness
both report a higher than chance association of migraine and vertigo.20 In a series of 200
patients seen consecutively in a dizziness clinic, 38% met International Headache Society
(IHS) criteria for migraine with a lifetime prevalence of 7% of definite migrainous vertigo.
In a group of 200 patients with migraine, 9% met criteria for definite migrainous vertigo
compared with 0.5% of 200 control orthopedic patients.12

A German Telephone Health Survey screened 4869 participants for a history of vestibular
vertigo defined as (1) rotational vertigo, (2) positional vertigo, or (3) recurrent dizziness with
nausea and either oscillopsia or episodic imbalance. One-thousand three of these participants
reported moderate to severe dizziness or vertigo and were able to complete both a screening
interview and a detailed neurotologic interview. Of the 1003 participants, 24% reported a
lifetime history of vestibular vertigo. The overall lifetime prevalence of vestibular vertigo
was reported at 7.4%, a 1-year prevalence at 4.9%, and a 1-year incidence at 1.4%.14 A
subsequent study with this dataset showed a 3.2% prevalence of both migraine and
vestibular vertigo in the same participant and a 0.9% prevalence of migrainous vertigo
specifically.?!

CLINICAL FEATURES

In general, the age of onset of migraine headaches precedes the onset of vertigo attacks by
many years, which often obscures the association.2 /16 However, in individual patients, the
age of onset of headaches and vertigo can occur simultaneously or vertigo attacks can
precede the onset of headaches. The age of onset of migraine headaches is reported to be in
the teens to early 20s, whereas the onset of vertigo averages in the 30 to 40s. Onset after age
50 appears to be less common.1:2:4.10.12

The difficulty in making the diagnosis often rests on the inconsistent temporal association
between the headache and vestibular symptoms. The percentage of patients who report a
consistent relationship between headache and vertigo is reported to be as low as 5%, but
most reports indicate that ~30 to 70% of patients report at least some episodes of concurrent
headache and vertigo.24.7:9.22

The majority of clinical reports of migrainous vertigo, regardless of the criteria used for
vertigo, has shown that at least 30% of patients who meet the criteria for migraine headaches
and vertigo have at least some spells of vertigo without any headache.2:910.12.22 A |arge
fraction of patients with migraine and vertigo spells experience some vertigo spells with
migraine symptoms and others without, raising the question of whether the temporal
association of the two conditions is really that critical or represents a difference in
pathophysiology.24.9

The range of the duration of attacks may be seconds, minutes, hours, or days, but the most
common durations reported are on the order of hours to days.27:10.12 Though audiologic
features like tinnitus, phonophobia, and aural fullness may be experienced during
migrainous vertigo attacks, baseline audiometry is reported to be normal.23 Most studies are
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careful, however, to exclude patients with hearing loss when diagnosing migraine-associated
vertigo, however. It must be borne in mind that if a significant hearing loss were found in a
patient with recurrent vertigo and aural symptoms, they would meet the criteria for Méniére
disease.?*

DISORDERS

Benign Recurrent Vertigo of Childhood

Basilar-type

Basser first reported on the benign nature of recurrent vertigo attacks in children, which
usually occurred before the age of 8 and had a benign prognosis.?® Fenichel later showed the
connection between these early vertigo attacks and the later development of migraine
headaches.26 Long-term follow-up studies have shown that recurrent vertigo is one of the
childhood periodic syndromes, such as cyclical vomiting and recurrent abdominal pain,
which are precursors to migraine headaches.2’-30 Mild degrees of vestibular paresis and
other less-specific vestibular function abnormalities have been noted in these patients.2°:31

Migraine

In the second edition of The International Classification of Headache Disorders (ICHD-2)
criteria, vertigo is recognized as an aura symptom of basilar-type migraine, but not as a
separate migraine-equivalent syndrome.32 Because of the often lack of temporal association
with headache and the typically longer duration of vertigo than the 60-minute limit for aura,
patients with migrainous vertigo rarely meet the criteria for basilar-type migraine.2712

There are some differences in baseline vestibular function testing in patients who meet
criteria for basilar-type migraine versus migrainous vertigo. One study showed that patients
with basilar-type migraines showed more baseline saccadic dysmetria, are more prone to
baseline mation sickness, and have more frequent attacks than patients with migrainous
vertigo.33 The prevalence of caloric paresis is also reported to be higher in patients with
basilar-type migraine.34:35

Méniere Disease

The main competing diagnostic entity to migrainous vertigo is Méniére disease: both
conditions present with spontaneous episodes of vertigo with a similar time course.3¢ A
prior separate designation of “cochlear Méniére” and “vestibular Méniéere” was called into
question when a much higher prevalence of migraine in vestibular Méniere was shown, and
that these patients infrequently went on to develop cochlear symptoms.3” Thus, the 1995
American Academy of Otolaryngology-Head and Neck Surgery criteria no longer
recognizes this distinction.24

Previous reports that either used older criteria or no accepted criteria reported migraine
prevalence between 22 to 76% in patients with Méniére disease.3~3% A more recent study
using strict criteria for definite Méniere disease and migraine showed that 56% of patients
with Méniere disease also had a lifetime history of migraine. Forty-five percent of these
patients always experienced migraine symptoms like headache, aura, and photophobia
during their Méniére attacks.4°
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A history of migraine in a patient with Méniére disease may be relevant as an earlier age of
onset, increased tendency for onset of bilateral symptoms, and a greater prevalence of a
family history of vertigo was seen in such patients as compared with those without
migraine.?! That Méniére disease and migrainous vertigo may be related genetically was
shown in a study of six families in which an index patient with Méniére disease had a first-
degree relative who suffered from migrainous vertigo without auditory symptoms. In two of
these cases, the relative was an identical twin.*2

DIAGNOSTIC TESTING

Unilateral vestibular pareses in patients with vestibular migraine have been reported with a
prevalence of between 8.1 to 23.8%.7:9:13.16.2243.44 Ty studies have shown that patients
with basilar-type migraine specifically have a higher prevalence of a reduced vestibular
response (60% in each report),34:35 including 12% who were reported as having bilateral
reduced vestibular responses.3® The specificity of this is unclear as vestibular paresis and
nonspecific ocular motor abnormalities have also been reported in patients with migraine
without a history of vertigo.4>46 \estibular hyperresponsiveness was reported in five of 30
patients with migrainous vertigo in a recent study, using a combined slow-phase velocity of
140 deg/s as criteria for hyperresponsiveness.’

An interesting aspect of caloric testing, incidentally noted during one investigation of
patients with migrainous vertigo, was that patients with definite migrainous vertigo were
four times more likely to experience emesis and abort testing than patients with probable
migrainous vertigo or other vestibular disorders.1® A relatively newer addition to the
vestibular function testing armamentarium are vestibular evoked myogenic potentials
(VEMPs). Vestibular evoked myogenic potentials permit the evaluation of a vestibulocollic
reflex by using sound stimulation of the saccule to elicit an inhibitory postsynaptive
potential in the ipsilateral sternocleidomastoid muscle.?” They are an important complement
to traditional caloric testing as they provide information on otolith function (saccule), which
sends information through the inferior branch of the vestibular nerve and acts through a
neural pathway that descends from the vestibular nuclei to the cervical cord. Caloric
irrigation stimulates the horizontal canal, which transmits information through the superior
vestibular nerve and synapses on brainstem neurons that ascend from the vestibular nuclei to
ocular motor nuclei.*

Vestibular evoked myogenic potentials have been shown to be delayed or absent in 10 of 20
patients with basilar artery-type migraine, a finding also seen in brainstem stroke. These
abnormalities were reported to reverse with successful treatment of the headaches.#9:50
These findings were not replicated in patients with vestibular migraine.

Migraine sufferers do show a potentiation in VEMP responses by the end of the click
stimulus train, whereas normal controls show a habituating response.®! Overall VEMP
amplitudes are lower in individuals with migraine than controls without differences between
patients with a history of vertigo.15:52 Because the amplitude of the response is lower, but
the response does not habituate, these studies suggest that there is abnormal brainstem
processing of the vestibular stimuli.
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A clear central or peripheral localization cannot be ascribed for the ocular motor
abnormalities in migrainous vertigo. Nonlocalizing vestibular abnormalities such as static
positional nystagmus, directional preponderance, and spontaneous nystagmus have been
observed in patients with migraine-associated dizziness.® von Brevern performed eye
movement recordings in 20 patients during an acute migrainous vertigo attack and found
central features in 10 patients, peripheral features in three, and indeterminant findings in
seven.%3

PATHOGENESIS

Genetic Risk

Vasospasm

Case series report a genetic risk factor prominent in patients with migraine-associated
vertigo, but the risk cannot be attributed to any specific genetic mutation. A study of 24
patients with benign recurrent vertigo, as well as 220 family members who underwent a
structured interview, showed that 40% of first-degree relatives also experienced recurrent
vertigo attacks. This was in contrast to only 2% of unrelated spouses.* A genome wide
association study of 20 families with an apparent autosomal dominant transmission of
benign recurrent vertigo showed linkage to 22q12 with a logarithm of odds (LOD) score of
4.02, but there was marked genetic heterogeneity.>* Given the higher prevalence of migraine
in women, one study examined the association of migraine-associated vertigo with the
progesterone receptor (PGR) and the estrogen receptor (ESR1) in 150 women with
migraine-associated vertigo with 145 controls. A single nucleotide polymorphism (SNP) at
position rs1042838 was found to be in high linkage disequilibrium with the PROGINS
variant of the progesterone receptor.>®

Though migrainous vertigo behaves much as other episodic disorders caused by ion channel
mutations, it does not appear to be associated with the genes known to cause familial
hemiplegic migraine types | (CACNA1A), I (ATP1A2), or 111 (SCN1A).56

A role for reversible vasospasm in the posterior circulation has been proposed based on the
association of vertigo attacks with other symptoms often attributed to vasospasm such as
amaurosis fugax, hemiplegia, and angina.5’ It has also been proposed as a mechanism for
ischemic damage to the inner ear.58 Reversible vasospasm has been observed in retinal
migraine, which can be treated with calcium channel blockers, a class of drugs commonly
used in migraine-associated vertigo.59:60

The CAMERA (Cerebral Abnormalities in Migraine, an Epidemiological Risk Analysis)
Study recently reported an odds ratio of 13.7 for the development of subclinical infarcts in
the posterior circulation, given a history of migraine with aura.5! These studies provide
circumstantial evidence that a vasospastic process in migraine may contribute to small vessel
ischemic disease in the posterior circulation, which could theoretically cause inner ear
symptoms.
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Neuropeptides

Cutrer and Baloh first proposed a role for calcitonin gene-related peptide (CGRP) in
migraine-associated dizziness in a case series of 91 patients with migraine-associated
dizziness.? They proposed that the release of neuroactive peptides, including CGRP, could
increase firing of primary afferent vestibular nerves and lead to symptoms such as vertigo or
motion sensitivity. This hypothesis is supported by early work on rat brain slices with
retrograde tracing techniques, which revealed the presence of neurons in the caudal pons that
provide efferent vestibular projections to vestibular hair cells. These efferent fibers
coexpress CGRP and choline acetyltransferase (ChAT), a marker for acetylcholine
expression.®2 Application of CGRP to the lateral line of frogs increases afferent activity,
showing that efferent vestibular activity may play a role in modulating afferent activity.53

A recent trial of the CGRP antagonist MK-0974 (telcagepant®; Merck & Co., Inc.,
Whitehouse Station, NJ) compared with rizatriptan showed a similar 2-hour treatment
response for migraine headache and was well-tolerated.%* Testing the efficacy of this class of
drugs in migrainous vertigo would not only be logical and potentially increase treatment
choices, it would also add information regarding the pathophysiology of the disorder.

TREATMENT

Symptomatic
In the absence of trials of acute therapy for vertigo attacks, the mainstay of treatment
remains the use of vestibular suppressants such as anticholinergics (scopolamine,
homatropine), antihistamines (meclizine, hydroxyzine, promethazine, diphenhydramine,
dimenhydrinate), anti-dopaminergics (prochlorperazine, metoclopramide), and
benzodiazepines.5®> The mechanism of action of these drugs are not pure, however, and are
often complicated by sedation, cognitive slowing, and extrapyramidal side effects.

The only randomized placebo controlled trial of a triptan for the treatment of acute
migrainous vertigo was inconclusive due to small sample size. In this study, three of eight
attacks (38%) of vertigo treated with 2.5 mg of zolmitriptan versus two of nine (22%)
attacks of vertigo treated with placebo improved from moderate/severe to mild/none.®® In a
related study, five patients with a history of migrainous vertigo were compared with five
patients with a history of migraine headaches without vertigo in a motion sickness
provocation study. Patients were randomized in a crossover trial to receive 10 mg of
rizatriptan or placebo prior to motion sickness provocation. Only patients with a history of
migrainous vertigo received benefit from pretreatment with rizatriptan suggesting that they
are more sensitive to changes in serotonin tone.%7

Preventative

MIGRAINE HEADACHE PREVENTION STRATEGY—The efficacy of typical migraine
prophylactic medications on the treatment of migrainous vertigo was examined
prospectively in 53 patients who experienced recurrent vertigo or dizziness attacks with
either a personal or family history of migraine.58 Forty-nine patients experienced recurrent
vertigo attacks. Patients were treated with propranolol, metoprolol, flunarizine,
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amitriptyline, or clonazepam and could switch between medications based on efficacy. Six-
month follow-up was available on 36 patients (33 of whom experienced rotational vertigo).
Twenty-seven (81.8%) had a greater than 50% reduction in their vertigo attacks.

Substantial reductions in migraine-related vestibular symptoms with combined medical and
lifestyle/diet changes have been reported in a study of 89 patients. Treatment was tailored to
each patient’s symptoms and consisted of medical therapy, physical therapy, lifestyle and
diet modifications and at times, acupuncture.3 Using a combination of therapies, 92% of the
patients reported substantial reduction in symptoms. However, it should be noted that a large
percentage of these patients were treated with benzodiazepines, which are associated with
problems of tolerance and dependency.

A later study of 81 patients with migraine-associated dizziness used a stepwise approach and
reported significant improvement (>75% reduction) of both headache and dizziness
symptoms in 72% of subjects. Only 5% reported no improvement at all. The algorithm
started with dietary modification followed by low-dose nortriptyline, then a  blocker. If no
response was seen after at least 4 weeks of therapy, the patient was referred to a neurologist.
Other therapies added by the neurologist included calcium channel blockers, selective
serotonin reuptake inhibitors (SSRIs), valproic acid, carbamazepine, and gabapentin. 44

An indication that medical therapy is more effective than conservative therapy with lifestyle
modification, physical therapy, and muscle relaxation was supported by a recent study of
100 patients with migrainous vertigo (29 definite, 71 probable). The majority of the 74
medically treated patients received B blockers and showed statistically significant reductions
in the frequency, duration, and intensity of vertigo attacks, whereas the 26 conservatively
treated patients only noted decreased intensity.18

TOPIRAMATE—A small open label prospective trial of topiramate was performed on 10
patients with an average total dose of 100 mg a day. All of the patients had reported auditory
symptoms, eight of which were unilateral, two bilateral. The authors reported that the
patients became symptom free during a follow-up period of 6 to 16 months, but there were
no details provided for the clinical features of migrainous vertigo, the frequency of attacks,
or the nature of the auditory symptoms.59 A follow-up study would certainly be warranted,
as topiramate has become a commonly used drug for migraine headache prevention.

LAMOTRIGINE—A retrospective chart review of 19 patients with migraine and migraine-
related vertigo treated with lamotrigine titrated to 100 mg daily, showed reduction in the
frequency but not the duration of vertigo attacks.’? The vertigo frequency was reduced by
50% in 18 patients and was unchanged in one patient. Five patients reported complete relief.
There was no significant reduction in headache frequency, similar to prior reports that
lamotrigine is more effective for auras than for headache.”1.72

ACETAZOLAMIDE—Episodic vertigo may be a feature of episodic ataxia type Il (EAII), a
channelopathy caused by mutations in the P/Q type voltage gated calcium channel.”3
Acetazolamide markedly reduces attacks in EA 11.74-76 Using this rationale, a family with
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episodic vertigo, migraine, and essential tremor were treated with acetazolamide with
marked improvement of the vertigo attacks and tremor.”’

FLUNARIZINE, LOMERIZINE, BETAHISTINE—FIlunarizine has antihistaminergic and
calcium channel blocking properties, and is a frequently used medication for migraine
prophylaxis in Europe.”:"8.79 A recent trial of lomerizine, also a calcium channel blocker in
22 patients with migraine-associated vertigo, showed significant symptom reduction in 87%
of patients.80 Betahistine (L-histidine) is the immediate precursor to histamine and has been
used in Europe (not available in the United States) for the treatment of Méniére disease.81
There is also good support for it’s use in migrainous vertigo.82:83

Vestibular Rehabilitation

Focused vestibular rehabilitation has been shown to benefit patients with migraine-related
vestibulopathy as well as patients with migraine who have additional vestibular disorders.
One early study compared 14 patients with a diagnosis of migraine-related vestibulopathy to
25 patients with migraine and apparently unrelated vestibular dysfunction, and showed that
both groups improved significantly on both subjective and objective outcome measures.84
This finding has been supported by another study of 34 patients with migraine-associated
dizziness using IHS criteria and vestibular symptoms defined as imbalance, true vertigo,
dizziness, or unsteadiness.*4

A study comparing 30 patients with a vestibular disorder and migraine to 30 patients with a
vestibular disorder without migraine showed that the migraine sufferers had a greater
perception of disability, even though their physical performance measures were the same.8°
Development and persistence of concurrent anxiety and affective disorders are more
common in patients with vestibular migraine than in patients with other vestibular
disorders.86:87 Thus, additional emotional or psychosocial factors may need to be addressed
in migraine patients with vestibular symptoms to maximize treatment efficacy.

CONCLUSION

Growing recognition of migraine-associated vertigo as a separate recognizable disorder has
led to a recent increase in publications on epidemiology, diagnostic testing, and treatment.
Though many studies are using the Neuhauser et al12 criteria for definite and probable
migrainous vertigo, there is still a lack of consensus on diagnostic criteria.

The diagnosis still rests on the association of episodic vertigo with a personal or strong
family history of migraine headaches and ruling out otologic causes of symptoms, namely
Meéniéere disease. Decreases in vestibular responses on caloric and VEMP testing are
common in patients with migraine regardless of whether they have a history of vertigo, so
such tests cannot be used to distinguish competing diagnoses. As yet, the mechanism for
vertigo symptoms has not been clarified, but support for competing possibilities warrants
clinical trials with each mechanism in mind.

Acute therapies need to be explored, as currently available vestibular suppressants are often
sedating and occasionally associated with cognitive and extrapyramidal side effects. The
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limited data on the use of triptans in the treatment of acute vertigo suggests that they are not
associated with undue side effects, but there is little evidence for their efficacy over placebo.
Further trials of triptans and possibly the CGRP antagonists would not only expand the
repertoire, but also reveal important aspects of the pathophysiology of the disorder.

Preventative treatment largely remains based on those that are effective in migraine
headaches, though there is some indication that lamotrigine and acetazolamide may be more
effective for the vertigo attacks than for headaches. Topiramate may be effective but requires
more clinical data. Most treatment rests on the use of B blockers, calcium channel blockers,
tricyclic amines, and conservative measures like lifestyle and dietary modification. If
available, a focused rehabilitation program directed toward migrainous vertigo, with
attention paid to the additional mood and anxiety disorders, is likely to be helpful.
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Table 1

Proposed Criteria for Probable and Definite Migrainous Vertigo

Definite migrainous vertigo

Episodic vestibular symptoms of at least moderate severity (rotational vertigo, other illusory self or object motion, positional vertigo, head
motion intolerance, i.e., sensation of imbalance or illusory self or object motion that is provoked by head motion)

Migraine according to the IHS criteria *

At least one of the following migrainous symptoms during at least two vertiginous attacks: migrainous headache, photophobia, phonophobia,
visual, or other auras

Other causes ruled out by appropriate investigations
Probable migrainous vertigo

Episodic vestibular symptoms of at least moderate severity (rotational vertigo, other illusory self or object motion, positional vertigo, head
motion intolerance)

At least one of the following: migraine according to the criteria of the IHS ™ migrainous symptoms during vertigo, migraine-specific
precipitants of vertigo, e.g., specific foods, sleep irregularities, hormonal changes; response to antimigraine drugs

Other causes ruled out by appropriate investigations

*
Mild, did not interfere with daily activities; moderate, interfered with but did not impede daily activities; severe, could not continue daily activity.
IHS, International Headache Society.

From Neuhauser H, Leopold M, von Brevern M, Arnold G, Lempert T. The interrelations of migraine, vertigo, and migrainous vertigo. Neurology
2001;56(4):436-441.
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