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Abstract
Vestibular migraine is an under-diagnosed but 
increasingly recognised neurological condi-
tion that causes episodic vertigo, associated 
with migrainous features. Making a diagnosis 
of VM relies on a clinical history, including the 
presence of recurrent episodes of vertigo or 
dizziness, on a background of migraine head-
aches, and associated migraine features that 
accompany the vestibular symptoms. It is the 
most common cause of spontaneous (non-pos-
itional) episodic vertigo, affecting up to 1% of 
the population, but remains under-diagnosed 
outside specialist centres, partly due to an 
absence of diagnostic biomarkers. Its patho-
physiology remains poorly understood, and 
there is a paucity of high-quality treatment 
trials. Here we review the clinical features of 
vestibular migraine, highlight current theories 
that account for vestibular symptoms, and 
outline treatment guidelines.

Vestibular migraine (VM) is a syndrome of 
episodic recurrent vertigo1 or dizziness2 
in patients with a current or history of 

migraine. Previously known as migraine-asso-
ciated vertigo, migraine-associated dizziness, 
migraine-related vestibulopathy, migrainous 
vertigo, the term vestibular migraine perhaps 
best emphasises the prominent vestibular 
symptoms upon a background of migraine 
[1]. In 2012, the International Headache 
Society and the Barany Society representing 
the international neuro-otological community 
published a first consensus on diagnostic 
criteria for VM (Table 1) [1]. 

VM remains under-recognised outside 
specialist centres, before however – only 2% 
of patients suspected to have VM by non-spe-
cialists whereas 20% were later diagnosed as 
VM by specialists [2]. In the general popula-
tion, the lifetime prevalence of definite VM 
has been estimated to be 0.98% [3]. Another 
population-based study reported a 1-year 
prevalence of 2.7% [4].

Whether VM and migraine are distinct 
entities or whether these are two sides of the 
same coin remains an area of contention. 
Dizziness and vertigo may be found in up to 
30% of people with migraine but a definite 
diagnosis of VM can be made in 10-21% of 
migraineurs [5,6]. VM can occur at any age 
with mean age of onset in middle age and a 
reported female to male ratio as high as 5:1 
[7,8]. Migraine headaches usually precede 
the onset of vertigo episodes by some years, 
and typical migraine attacks may be replaced 
by vestibular episodes (especially in post-
menopausal women) [8]. In children, it 
has been suggested that benign paroxysmal 
vertigo of childhood is an early manifestation 
of VM [9]. 

Pathophysiology
Current models of VM pathophysiology are 
based on evolving theories of migraine, such as 
activation and sensitisation of trigeminovascular 
pathways, as well as brain stem and dienceph-
alic nuclei [10,11]. Based on neurophysio-
logical data, thalamocortical dysrhythmia 
(TCD) – altered rhythmic activity between 
thalamus and cortex leading to abnormal infor-
mation processing – is also considered key 
to migraine pathophysiology [12,13]. Imaging 
studies have showed increased activity in the 
thalamus – known to participate in multimodal 
sensory sensitisation [14] – during vestibular 
stimulation in patients with VM [15]. A long-
standing hypothesis suggests that VM episodes 
result from spreading depolarisation [16], akin 
to ‘visual aura’, but this cannot account for 
the more prolonged episodes of dizziness or 
vertigo commonly seen in VM. 

From a molecular perspective, descending 
pathways from the monoaminergic nuclei 
control the sensory trigeminal unit, and 
several neuropeptides, such as calcitonin 
gene-related peptide (CGRP) and pituitary 
adenylate cyclase-activating polypeptide 
(PACAP), have essential roles in the activa-
tion mechanisms of the trigeminovascular 
pathways [17]. A differential proinflammatory 
signature in VM (namely elevated IL-1β, CCL3, 
CCL22, and CXCL1 levels) appears to differen-
tiate VM from other vestibular disorders such 
as Ménière’s disease [18]. 

VM, similar to migraine headache, is 
commonly familial and is widely assumed to 
have a genetic susceptibility, with combined 
epigenetic, and environmental contributions 
[19]. 

Clinical features

Triggers
In one of the largest studies to investigate 
triggers in 1027 migraineurs, the commonest 
trigger was emotional stress (79.7%) [20]. 
Others have identified sleep disorders (over-
sleep, lack of sleep, or change in sleep pattern) 
to be a trigger in 81% [21], but these studies 
did not include VM as a specific subgroup. 
A history of anxiety and depression has also 
been associated with a significantly increased 
risk of developing VM [4]. Patients with VM 
often have a significant past history of adverse 
experiences. This can include a mental health 
disorder (anxiety in 70%, depression in 40%) 
[22], as well as adverse experiences asso-
ciated with migraine and disorders causing 
nausea and/or dizziness (Figure 1).

Symptoms
The diagnosis of VM relies on the clinical history. 
Frequently, patients presenting with vertigo do 
not volunteer a history of migraine, so it is 
important to specifically enquire about this. 
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The duration of vertigo varies widely from 
seconds to days, with further episodes occur-
ring after days, months or less commonly, years. 
Nausea and imbalance are frequent associated 
features. Vertigo may occur as a prodromal 
aura before a migraine headache, occur with 
the migraine headache or independently. Most 
episodes have no temporal relationship with 
the headaches. Susceptibility to motion sick-
ness has found to be enhanced in patients 
with VM [23] and particular attention should 
be given to a pre-existing history of motion 
sickness such as being unable to read in the 
passenger seat of a car due to nausea [24]. 
Another prominent feature of VM is visually 
induced dizziness, where challenging visual 
inputs (i.e., moving images, shopping aisles) 
can provoke vertigo or spatial disorientation 

[25]. Positional vertigo can occur with VM 
and has been reported in 24% of patients, in 
contrast to 67% of patients describing spontan-
eous (non-positional) episodic vertigo [26]. 
Head motion-induced dizziness has been 
described as a unique feature of VM [22] but 
is seen in patients with unilateral and bilat-
eral vestibulopathies also. Persistent, almost 
constant dizziness has been reported in 51.1% 
of patients with VM [22], but such patients 
have more likely transitioned into persistent 
postural-perceptual dizziness (PPPD) – a func-
tional neurological disorder characterised by 
persistent non-vertiginous dizziness and/or 
unsteadiness [27]. 

Audiological symptoms are commonly 
reported by patients with VM and can include 
otalgia, tinnitus, aural fullness or pressure 

and subjective hearing change in more than 
two-thirds of patients [28]. Hyperacusis [29], 
and fluctuating hearing loss has also been 
described [30]. 

Additional clinical history should include 
any migraine-specific precipitants of vertigo 
attacks including menstrual cycle, sleep 
disturbance, emotional stress, sensory stimuli 
(e.g. bright lights, intense smells and noise) 
[31].

Signs
Clinical examination in patients with VM is 
typically normal, particularly in the inter-ictal 
phase. Non-specific, non-localising oculo-
motor deficits have been described in VM 
inter-ictally, such as smooth pursuit deficits 
in 48% of patients, spontaneous nystagmus 
in 10% of patients, and central positional or 
gaze-evoked nystagmus in 28% of patients 
[32]. When present, these abnormalities 
are typically subtle and other central disor-
ders should be excluded when these find-
ings are identified. During an acute episode, 
spontaneous and positional nystagmus has 
been recorded in 70% of patients, as well as 
unsteadiness during the symptomatic period 
[33]. VM and BPPV can co-occur in the same 
individual, and VM can mimic BPPV where 
there may be recurrent episodes of positional 
nystagmus and vertigo that tend not to resolve 
with repositioning manoeuvres [34]. 

Investigations
There is no specific diagnostic test for 
VM. Vestibular function tests have shown 
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Table 1: Diagnostic Criteria for Vestibular Migraine Proposed by Barany Society and 
the Third International Classification of Headache Disorders (ICHD-3), 2012

Definite vestibular migraine

A. At least five episodes of vestibular symptoms of moderate or severe intensity lasting 5 min to 72 h
B. Current or prior history of migraine according to the International Classification of Headache 

Disorders (ICHD)
C. One or more migraine features with at least 50% of the vestibular episodes. This may include 

migraine headache, photophobia or phonophobia, and visual aura
D. Not better accounted for by another vestibular or ICHD diagnosis

Probable vestibular migraine

a) At least five episodes of vestibular symptoms of moderate or severe intensity lasting 5 min to 72 h
b) Only one of above criteria B and C is fulfilled (i.e., migraine history or migraine features during 

the episode)
c) Not better accounted for by another diagnosis

Figure 1: Vestibular migraine is a complex syndrome manifesting vestibular, auditory, somatosensory and anxiety related symptoms. Based on migraine pathophysiology, there is central 
sensitisation, disordered sensory processing and multimodal sensory amplification which is influenced by genetic, epigenetic, and experience driven neural activity. Various migraine triggers 
are involved in episodic exacerbations. There may be experience-dependent modulation of neuroendocrine systems to stresses, and the neuroplasticity changes occur in potentially migraine-
relevant hypothalamic nuclei, suggesting this could be relevant in migraine and VM pathophysiology [16].



a range of mild abnormalities but there 
are no consistent trends observed. Mild 
sensorineural hearing loss has been 
described especially affecting the lower 
frequencies, but in such cases Ménière’s 
disease should be strongly suspected. Central 
auditory processing deficits are reported in 
VM with prolonged latencies on auditory 
brainstem response testing [35], but such 
findings are not specific for VM. 

Management
Management of VM is based on recognised 
approaches for migraine. A dizziness diary can 
be useful in assessing an individual’s response 
to treatment and guide the timing of preventa-
tive therapies.

Treatment for acute episode
There is no evidence-based approach for 
acute treatment of VM, although many 
specialists will advocate the use of antiemetic 
medication, particularly for the treatment of 
accompanying nausea or vomiting. Contrary 
to migraine, there is inconclusive evidence 
for triptan use in VM. Zolmitriptan has been 
shown to have some benefit in a small pilot 
randomised placebo-controlled trial [36] 
and Rizatriptan reduces vestibular-induced 
motion sickness in patients with VM [37]. 
Where there is an unremitting, prolonged, 
distressing episode of VM, treatment with 
intravenous methylprednisolone has been 
found to be effective [38].

Prophylactic treatments
A recent systematic review and meta-analysis 
assessing the efficacy of preventative treat-
ments for VM identified that antiepileptic 
drugs, calcium channel blockers, tricyclic 
antidepressants, beta-blockers, serotonin and 
norepinephrine reuptake inhibitors, as well 
as vestibular rehabilitation demonstrated 
improvements in outcome parameters [39]. 
However, due to significant heterogeneity of 
studies and lack of standardised reporting 
outcomes a preferred treatment modality could 
not be determined. A similar conclusion was 
reached by another prospective multicentre 
study evaluating acetazolamide, amitriptyline, 
flunarizine, propranolol or topiramate for VM, 
finding all similarly reduced symptom severity 
and frequency [40].

A prospective randomised non-placebo-con-
trolled trial suggested flunarizine is effective in 
reducing the severity and frequency of vertigo 
attacks in VM patients [41], with positive 
patient experiences [42]. Another prospective 
randomised trial compared the effectiveness 
of venlafaxine and propranolol in VM patients 
and found both were effective treating verti-
ginous symptoms, however venlafaxine was 
better at controlling depressive symptoms 
[43], as also shown in another study [44].

Dietary modification with reduction in 
migraine triggers may be beneficial, and life-
style modification should be considered where 
other triggers such as stress and irregular sleep 
pattern may be contributory. Regular exercise 

can reduce stress and improve sleep [30] and 
reduce the intensity and frequency of VM 
[45]. Given that up to 65% of patients with 
VM may exhibit anxiety disorder [46] there 
may also be a role for cognitive behavioural 
therapy in these patients.

Vestibular rehabilitation is a useful 
non-medicinal pharmacological approach to 
treating VM, with a review reporting signifi-
cant improvement in all outcomes meas-
ures, including headaches [47], although 
good quality randomised controlled trials are 
lacking.

Conclusion
Vestibular migraine is a common balance 
disorder with likely genetic, epigenetic and 
environmental factors contributing to its 
development. Diagnosis can be challenging 
due to symptom overlap with other disorders 
and lack of a specific diagnostic test. A thor-
ough history and examination is essential 
together with relevant investigations to rule 
out other neurological or otological disorders. 
There is growing evidence that the shared 
pathophysiology involves central sensitisa-
tion, maladaptive neuroplasticity, thalamo-
cortical dysrhythmia, abnormal sensory 
gating, and abnormal functional connectivity 
with dysmodulation of multimodal sensory 
processing. Life experiences may drive 
maladaptive neuroplasticity of large-scale 
networks involved in sensory, attention and 
emotion processing. 
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Table 2 Prophylactic drug therapy options for Vestibular migraine (adapted from (40))

Drug Group Initial dose Target dose Cautionary note

Amitriptyline
Tricyclic 
antidepressant

10-25mg daily at 
night

Increased in 10-25mg 
steps every 3-7 days in 1-2 
doses until control, usual 
maintenance dose 25-75mg/
day

Can cause drowsiness, dry mouth

Topiramate Anticonvulsant
25mg at night for 
1 week

Increased in 25mg steps 
at weekly intervals; 
usual maintenance dose 
50-100mg/day in divided 
doses; maximum 200mg/day

Avoid in acute porphyria, risk of metabolic acidosis

Propranolol Beta-blocker 40mg/day
80-240mg/day in divided 
doses

Diabetes, first-degree atrioventricular block, Asthma/
COPD, myasthenia gravis, portal hypertension, psoriasis, 
hypotension

Pizotifen Antihistamine
Initially 500 
micrograms at 
night

Increase gradually to usual 
dose 1.5mg at night or 3 
divided doses; maximum 
4.5mg/day

Avoid abrupt withdrawal, history of epilepsy, closed angle 
glaucoma, urinary retention

Candesartan
Angiotensin 
receptor blocker

16mg daily 16mg daily

Aortic or mitral valve stenosis, elderly, hypertrophic 
cardiomyopathy, patients of black-African or African-
Caribbean origin, history of angioedema, primary 
aldosteronism, renal artery stenosis

Venlafaxine

Serotonin and 
norepinephrine 
reuptake inhibitor 
(SNRI)

37.5mg/day 75-225mg/day
Caution in diabetes, heart disease (monitor blood pressure), 
history of bleeding disorders, epilepsy. Can cause loss of 
sexual desire, dry mouth, insomnia

Gabapentin Anticonvulsants 300mg/day 1200-2400mg/day
Caution in diabetes, elderly, mixed seizures. Can cause 
sedation, peripheral oedema

 Flunarizine 
(unlicensed use 
in UK)

Calcium Channel 
Blocker

5-10mg 10mg/day
Caution in heart disease, liver disease and kidney disease. 
Can cause weight gain, sedation, depression
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Endnotes

1 the sensation of self-motion when no self-motion is occur-
ring or the sensation of distorted self-motion during an 
otherwise normal head movement.
2 the sensation of disturbed or impaired spatial orientation 
without a false or distorted sense of motion.
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