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Abstract: Vestibular migraine is a leading cause of vertigo in pregnancy and, although not a distinct migraine subtype, is an episodic 
syndrome associated with migraine. Vestibular migraine is associated with diverse symptoms such as vertigo, aura, allodynia, 
osmophobia, nausea, vomiting and tinnitus, many of which may be exacerbated by, masked or even dismissed in pregnancy. 
Vestibular migraine is likely an underdiagnosed and undertreated condition in pregnancy. The aetiology of vestibular migraine remains 
incompletely understood, although various theories have been proposed, including genetic predisposition, neurochemical dysregulation 
and pro-inflammatory mechanisms, all of which are derived from the pathophysiology of classical migraine. Physiologic changes to 
the endocrine, haematologic and vascular systems in pregnancy may affect pathophysiological processes in vestibular migraine, and 
can alter the course of symptoms experienced in pregnancy. These changes also predispose to secondary headache disorders, which 
may have similar presentations. There has been considerable progress in therapeutic advances in vestibular migraine prophylaxis and 
treatment outside of pregnancy. There is currently no significant evidence base for acute treatment or prophylaxis for pregnant patients, 
with treatment recommendations extrapolated from studies on classical migraine, and offered on a benefit versus risk basis. Challenges 
commonly encountered include difficulty establishing a diagnosis, in addition to recognising and treating neuropsychiatric and 
gestational co-morbidities. Anxiety, depression, hypertensive disorders and cardiovascular disease are closely associated with 
migraine, and important contributors to morbidity and mortality during pregnancy. Identifying and treating vestibular migraine during 
pregnancy offers a unique opportunity to impact future patient health through screening and early treatment of associated co- 
morbidities. There have been innovations in classical migraine therapy that may confer benefit in vestibular migraine in pregnancy, 
with emphasis on lifestyle modification, effective prophylaxis, abortive therapies, cognitive behaviour therapy and management of 
vestibular migraine-related comorbidities. 
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Introduction
Migraine is the most common neurological disorder in pregnancy and is an inherited tendency to have headaches 
with sensory disturbance that may manifest in complex and atypical ways. Whilst studies of classical migraine are 
abundant, we aim to focus on the progress, challenges and innovations encountered in the treatment of vestibular 
migraine in pregnancy and postpartum. We hope to improve awareness of vestibular migraine as a possible diagnosis 
in pregnant women presenting with dizziness, highlighting the challenges in making a diagnosis, and offer sugges-
tions for differentiating vestibular migraine from alternative etiologies. This review also highlights commonly 
overlooked co-morbidities, and discusses existing evidence-based treatment options for vestibular migraine in 
pregnancy and postpartum. Finally, we consider emerging therapies and potential areas for future innovation and 
research.
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Migraine affects 959 million people worldwide and is among the leading causes of days of work lost due to sickness.1 

The highest prevalence of migraine occurs in females of childbearing age, estimated at 25%.1,2 Vestibular migraine is the 
most common cause of recurrent spontaneous vertigo, affecting up to 1% of the general population and 10% of the 
migraineurs; and has a female preponderance of 3:1.3

Physiologic changes to the endocrine, haematologic and vascular systems in pregnancy may affect pathophy-
siological processes in migraine and can predispose to the first presentation or an altered clinical course in people 
with a history of migraine.4 Diagnosing migraine during pregnancy can be challenging due to the variability in 
clinical presentation within individuals along with the increased risk of secondary headache disorders.

Vestibular migraine may present in the absence of a headache,5 and atypical presentations may pose diagnostic 
uncertainty. It is therefore likely to be underdiagnosed, undertreated and for co-morbidities to go unrecognised.

Vestibular migraine is associated with debilitating symptoms, particularly vertigo, nausea, vomiting, osmophobia and 
allodynia. These symptoms overlap with those typical of early pregnancy, and may mimic or be masked by nausea and 
vomiting of pregnancy. In this context, migraine symptoms may be triggered or exacerbated by dehydration and impaired 
nutrition. There has been significant progress in conceptualising the pathophysiology of vestibular migraine. This has 
helped to identify reversible causes, which are considered triggers, and to inform evidence-based effective treatment 
strategies.

Pre-pregnancy counselling (PPC) should be offered to women with a diagnosis of migraine.1 This is of benefit 
to highlight the natural history of migraine, and how symptoms may develop or change during the course of 
pregnancy. This is also an opportunity to review pharmacologic therapies, particularly anticonvulsants with known 
teratogenic effects, to counsel about the impact of nausea and vomiting in pregnancy and migraine exacerbation, 
risk of secondary headache disorders and other gestational syndromes such as preeclampsia, as well as to discuss 
lactation plans and future contraceptive options. Similarly, optimisation of pre-pregnancy health, for example, use 
of prenatal folic acid and completion of relevant vaccination courses, are of benefit in PPC.

Pharmacologic agents are often prescribed or endorsed on a benefit-risk basis. Patients should be counselled as 
such; they can be reassured about the safety of most first-line abortive and preventive medications. Innovations, 
such as calcitonin gene-related peptide blocking monoclonal antibodies, are not routinely recommended in 
pregnancy but may be selected after detailed counselling on the available data and with shared decision-making 
with the patient.1

Studies have demonstrated that migraine confers a predisposition to secondary headache disorders in pregnant 
patients, such as cerebral venous sinus thrombosis, preeclampsia and cerebrovascular disease, including transient 
ischaemic attacks and ischaemic stroke.6 It is therefore important that syndromes such as vestibular migraine are 
promptly diagnosed and healthcare workers remain vigilant to exclude secondary headache disorders when patients 
present with non-reassuring symptoms during an acute attack.7,8

There is an association between migraine and neuropsychiatric disorders, such as anxiety and depression. Functional 
neurological disorders may coexist with vestibular migraine.9 An atypical cluster of presenting symptoms and the 
concomitant occurrence of psychosomatic symptoms can lead to vestibular migraine being misdiagnosed as 
a functional neurological disorder. Patients with vestibular migraine, particularly those with chronic symptoms (>15 
days/month), are prone to a deterioration in their quality of life and mental health, for which cognitive behaviour therapy 
may play an important role.3

In treating vestibular migraine, like in classical migraine, there is a disconnect between published literature and 
established clinical practice, where commonly used treatments often have a limited evidence base. It is often the case that 
treatment is individualised and offered on a benefit-risk basis.

Progress
The association between migraine and vertigo was first described in 1873,10,11 whilst the term “vestibular migraine” was 
first used by Dieterich and Brandt in 1999.12 Vestibular migraine had only been recognised as a distinct entity, and given 
a well-defined consensus diagnosis by The International Headache Society and the International Bárány Society for 
Neuro-otology in 2012.13
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Vestibular migraine is diagnosed using four criteria as defined by the Third Headache Classification Committee.14 

These are: a present of past history of migraine, at least five episodes of moderate or severe vestibular symptoms lasting 
between 5 minutes and 72 hours, and at least half of the episodes associated with at least one of three migrainous features 
(headache, photophobia, and/or phonophobia and visual aura). Typical migrainous headaches are characeterised by at 
least two of unilateral headache, pulsating quality, moderate or severe intensity, and aggravation by routine physical 
activity. Despite the misnomer, vestibular migraine is not strictly classified as a migraine subtype, but instead as an 
episodic syndrome that may be associated with migraine. Patients with vestibular migraine have a past or current history 
of migraine; a past history can precede the onset of vertigo by a mean duration of 8 years.15 It is important to note that, 
unlike classical migraine, headache may not be present in every attack.

Internal vertigo refers to a false sense of self-motion, while external vertigo refers to a false sense that the 
surroundings are spinning or flowing. Some patients may describe dizziness, characterised by a sensation of disturbed 
spatial orientation, with nausea triggered by head movement. Triggers include positional change, visual stimulus or head 
movement.14

Core symptoms of a vestibular migraine rarely last for more than 72 hours. Ten percent of the patients may 
experience symptoms for seconds, 30% for minutes, 30% for hours, and 30% may experience attacks over several days.16

Other migrainous features that are not listed in the diagnostic criteria, but may be encountered in patients with 
vestibular migraine, are osmophobia, neuropsychiatric symptoms such as emotional lability, autonomic symptoms, such 
as dry mouth and diarrhoea, nonspecific sensory changes, blurred vision, motion sickness susceptibility and Alice in 
Wonderland syndrome (AIWS) dysperceptions.17,18 Auditory disturbances, such as tinnitus, muffled hearing and ear 
fullness that typically occur in both ears, have also been reported in up to 60% of the patients.19

Pathophysiology
The pathophysiology of migraines is incompletely understood.20 Current understanding of the pathophysiology of 
vestibular migraine is based on hypotheses on the pathophysiology of classical migraine (Figure 1).

Genetic, epigenetic and environmental factors are thought to play a role in the pathophysiology of vestibular 
migraine. Familial vestibular migraine inheritance typically occurs with an autosomal dominant pattern, though no 
specific genes have yet been identified in their pathogenesis.21

It is believed that the trigemino-vascular system (TVS), which comprises neurons originating from the trigeminal 
ganglion and upper cervical dorsal nerve roots, is the anatomical location implicated in a migraine attack.20 Activation or 
sensitisation of the TVS results in the secretion of vasoactive neuropeptides, including substance P, calcitonin gene- 
related peptide, and neurokinin A. These neuropeptides in turn cause neurogenic inflammation, characterised by cerebral 
vasodilation, increased cerebral blood flow, plasma protein extravasation into the inner ear, mast cell degranulation and 
the release of pro-inflammatory factors. This results in increased excitability of first-order neurons in the trigeminal 
ganglion, causing throbbing pain. These mediators also sensitise second-order and third-order trigemino-vascular neurons 
(central sensitisation), causing allodynia.22

Cortical spreading depression (CSD) is another pathophysiological mechanism implicated in headache, visual, motor 
and auditory symptoms experienced during a migraine episode. CSD refers to the sequential spread of neuronal and glial 
depolarisation across the cerebral cortex, resulting in the activation of trigeminal nerve afferents and altered blood–brain 
permeability. This process results in inflammatory changes in the meninges, generating the headache experienced in 
a migraine attack.22

Vestibulo-thalamo-cortical dysfunction, which results in altered processing of vestibular and nociceptive information, 
is thought to be responsible for vestibular symptoms in a vestibular migraine.22

The natural history of migraine in pregnancy and the puerperium is influenced by physiologic changes to the 
endocrine system. Oestrogen levels rise during pregnancy and fall precipitously in the puerperium (Figure 2).7

Patients with a previous history of migraine, particularly menstrual migraine, often report improvement during 
pregnancy due to loss of cyclical fluctuation of oestrogen levels. Whilst the number of patients with complete migraine 
remission in the first trimester is low (10.6%), improvement during the first trimester is seen in nearly half of cases 
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(46.8%), and 85% report improvement in the second and third trimesters. Migraine with aura is less likely to improve or 
remit compared with migraine without aura.23

In clinical practice, migraine tends to recur toward the end of pregnancy and early postpartum period, likely 
influenced by sleep deprivation, stress and hormonal fluctuations.24

Management
There has been significant progress in the evidence available to treat vestibular migraine, most of which is in the form of 
retrospective case series and observational studies. Current treatment practices are extrapolated from existing guidelines 
on prophylactic and abortive treatment for classical migraine as there are currently no specific guidelines for the 
treatment of vestibular migraine in pregnancy.

Many abortive and preventive therapies used in classical migraine are safe in pregnancy and the puerperium. 
However, the effectiveness of classical migraine treatment for vestibular migraine remains inadequately investigated. 
Safety data for the use of novel treatments that have proven effective for difficult to treat symptoms of classical migraine 
outside of pregnancy, such as calcitonin gene-related peptide (CGRP) receptor antagonists and neuromodulation and 
neurostimulation devices, are lacking.7

Treatment goals for vestibular migraine include reducing the frequency at which attacks occur, reducing the 
severity of symptoms and duration of an attack and identification and treatment of co-morbidities. Management of 
vestibular migraine in pregnancy and the puerperium requires a multi-pronged approach, including trigger 

Figure 1 Neuropathological features of vestibular migraine. Created with BioRender.com.
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avoidance, lifestyle modification and pharmacotherapy, abortive treatment targeted at abating symptoms of 
vertigo, headache, nausea and vomiting, and safe and effective prophylaxis.

Safety data and a summary of evidence on the efficacy of treatment of vestibular migraine in pregnancy and the 
puerperium are presented in Tables 1 and 2.

Abortive Treatment
Simple Analgesia
Analgesic options such as paracetamol throughout pregnancy and non-steroidal anti-inflammatory drugs (NSAIDs) up to 
30–32 weeks of gestation, can be used to treat the headache component of vestibular migraine.26 NSAIDs are the 
preferred first-line agent for use wherever possible, ideally a soluble version due to possible concomitant gastroparesis. 
Use of paracetamol greater than two to three times a week predisposes to medication overuse headache (MOH). Opioids 
should be avoided in migraine due to a high risk of MOH.

Antiemetic Therapy
Adjunctive treatment for nausea during an episode of vertigo in pregnancy includes the use of antihistamines, such as 
prochlorperazine, promethazine and cyclizine. Metoclopramide is safe and effective for nausea during pregnancy. 
Promethazine and prochlorperazine may be preferred for use during a vestibular migraine episode because their 
antidopaminergic action may also target migrainous activity within the trigeminocervical complex, though this theory 
is controversial.27,28

Selective Serotonin Receptor Agonists (Triptans)
Triptans are selective serotonin (5-HT1B and 5-HT1D) receptor agonists and have well-established efficacy in treating 
migraine in the early stages of an attack. Their mechanisms of action are multifactorial and include a combination of 
vasoconstrictive properties, inhibition of the abnormal activation of peripheral nociceptors, inhibition of plasma protein 
extravasation and reduced release of vasoactive peptides, such as substance P and CGRP.29

Triptans confer benefit when taken within 2 hours of the onset of a migraine episode. Retrospective cohort studies 
have demonstrated success in aborting both headache and vestibular symptoms in vestibular migraine. Of the triptans, 
sumatriptan has the most pregnancy safety data to support its use.30 Triptans should be avoided in severe hypertension 

Figure 2 Oestrogen concentration and its effect on migraine incidence in the menstrual cycle, pregnancy and postpartum. Created with BioRender.com. 
Notes: Adapted from Handb Clin Neurol, 172, van Casteren DS, van den Brink AM, Terwindt GM. Migraine and other headache disorders in pregnancy. 187–199, copyright 
2020, with permission from Elsevier.25
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Table 1 Summary of Abortive Therapy for Vestibular Migraine and Safety in Pregnancy and Breastfeeding

Treatment Drug Class/Mechanism of Action Dose Adverse Effects Evidence Base Effect 

on 

Vertigo

Effect on Headache Safe in Pregnancy Safe in 

Breast- 

Feeding

Abortive Therapy

Paracetamol Simple analgesic 

Inhibits the synthesis of prostaglandins in 

the central nervous system

1g for 1 dose to be 

taken as soon as 

migraine symptoms 

develop; every 6 hours/ 

as needed thereafter

Caution in hepatic dysfunction and 

in underweight patients 

Risk of analgesia overuse headache 

with prolonged use for migraine 

(>1 week) 

Cochrane 

(systematic) 

review34

No data Effective 

A single oral dose of 1g 

reduced headache in 

migraine in 19–56% of the 

patients within 2 hours 

compared with placebo

Yes Yes 

Preferred 

acute 

treatment

Non-steroidal 

anti-inflammatory 

drugs (NSAIDs) 

such as 

Ibuprofen 

Naproxen 

Diclofenac

Inhibit COX-1 and 2 enzymes resulting 

in decreased formation of prostaglandin 

precursors

Ibuprofen 400 mg at 

onset of migraine 

Naproxen 500 mg at 

onset of migraine 

Diclofenac 75 to 150 mg 

daily in 2–3 divided 

doses

Dyspepsia 

Caution in acute kidney injury and 

avoid in preeclampsia 

Associated with increased 

bleeding in pregnancy (diclofenac), 

childhood asthma (ibuprofen) and 

low birth weight (ibuprofen and 

diclofenac)

Placebo controlled 

double-blind 

randomised trials 

Level A evidence 

that overall NSAIDs 

are effective for the 

treatment of 

migraine35,36

No data Ibuprofen was effective in 

reducing pain in migraine 

from 26–57% compared with 

placebo 

Naproxen reduced headache 

in 17% of patients compared 

with placebo37

Safe up to 30–32/40 

NSAIDs inhibit prostaglandin 

synthesis and may lead to 

premature closure of the 

ductus arteriosus or 

oligohydramnios

Yes

Sumatriptan Selective serotonin receptor 5-HT1B/1D 

agonist (Triptan) 

Inhibits pro-inflammatory neuropeptide 

release 

Effective if administered within the first 2 

hours of symptom onset

Sumatriptan: 

Oral 

50 to 100 mg 

Subcutaneous injection 

3 to 6 mg for one dose 

Intranasal 

10 to 20 mg into one 

nostril

Coronary vasospasm 

Contraindicated in moderate to 

severe hypertension, ischaemic 

heart disease and cerebrovascular 

disease

International 

pregnancy registries, 

retrospective and 

prospective 

observational 

studies30

Likely 

effective

Effective38 Yes Yes

Prochlorperazine Antiemetic. Blocks postsynaptic 

mesolimbic dopaminergic receptors in 

the brain 

Exhibits a strong alpha-adrenergic and 

anticholinergic blocking effect

5 to 10 mg orally or 

sublingually; 

12.5 mg intramuscularly

Acute dystonic reaction, 

prolongation of QTc, 

extrapyramidal and anticholinergic 

side effects

Randomised, 

placebo-controlled, 

double-blind, 

crossover study28

Effective No data Yes Yes

Metoclopramide Antiemetic. Blocks dopamine and 

serotonin receptors in chemoreceptor 

trigger zone of the CNS, enhances the 

tissue response to acetylcholine in upper 

GI tract 

Helps to control the nausea and 

vomiting associated with both headache 

and vertigo

10 mg orally, 

intramuscularly or 

intravenously for one 

dose

Acute dystonic reaction, 

extrapyramidal side effects with 

repeated doses, prolongation of 

QTc

Randomised 

controlled trials in 

classical migraine28

Effective No data Yes Yes
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Table 2 Summary of Prophylactic Treatment for Vestibular Migraine and Safety in Pregnancy and Breastfeeding

Treatment Drug Class Dose Adverse Effects Evidence Base Effect on Vertigo Effect on Headache Safe in 
Pregnancy

Safe in Breast 
Feeding

Prophylaxis

Aspirin Non-selective 

cyclooxygenase 

inhibitor

75 to 

150 mg 

nocte

Dyspepsia, allergic reaction No data specific to 

vestibular migraine, 

used as a treatment 

option for classic 

migraine

No data No data Yes Yes - caution during 

fever due to theoretical 

risk of Reye's syndrome

Propranolol Beta adrenergic 

receptor 

blocker

40 to 

240 mg 

daily in 

2–3 

divided 

doses

Bronchoconstriction  Prospective open- 

label trial, 64 

patients40 

Retrospective 

open-label, 30 

patients41 

Retrospective, 38 

patients42

Reduction in vertigo 

severity scores at doses 

titrated from 40 mg 

titrated up to 160 mg 

Vestibular symptom 

improvement in 73% of 

the patients at dose of 

80 mg daily 

Improvement in Dizziness 

Handicap Index (DHI) 

from 50.21 to 9.31

Not reported Yes Yes

Metoprolol Beta adrenergic 

receptor 

blocker

50 to 

200 mg

Bronchoconstriction  PROVEMIG trial: 

RCT, 130 patients43

No difference in 

frequency of vertigo 

attacks over time, No 

difference in DHI

Not reported Yes Yes

Amitriptyline Tricyclic 

antidepressant 

(TCA)

25 to 

100 mg 

daily

Sedation, orthostatic hypotension, dry 

mouth, weight gain, constipation, urinary 

retention, conduction block, possible 

increased risk of GDM, risk of neonatal 

withdrawal from TCA

Retrospective 

study, 12 patients44

Overall improvement in headache and vertigo symptoms in 

77% of patients

Yes Yes

Lamotrigine Anti-convulsant 25 to 

500 mg 

daily

Drowsiness, dry mouth, irritability, nausea 

and vomiting, tremors

Retrospective 

cohort study, 19 

patients45

Vertigo frequency per 

month reduced from 18.1 

to 5.4

No significant change in 

headache frequency

Risk-benefit 

basis

Yes

Acetazolamide Carbonic 

anhydrase 

inhibitor

250 to 

750 mg 

daily

Paresthesia, nausea, sedation, hypokalemia, 

hyperglycemia

Retrospective 

study, 50 patients46

Visual Analogue Scale 

(VAS) for vertigo severity 

improved from 5.6 to 2.3 

Frequency of vertigo 

attacks over 3 months 

improved from 3.9 to 1.4

Headache frequency over 3 

months reduced from 4.3 to 2.9 

Avoid in 1st 

trimester

Yes

(Continued)
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Table 2 (Continued). 

Treatment Drug Class Dose Adverse Effects Evidence Base Effect on Vertigo Effect on Headache Safe in 
Pregnancy

Safe in Breast 
Feeding

Flunarizine Calcium 

channel blocker

5 to 

10 mg

Weight gain, depression, sedation, reversible 

parkinsonism

Prospective 

randomised non- 

placebo-controlled 

trial, 52 patients47 

Retrospective 

study, 31 patients48

Low frequency of vertigo 

reported by 64%, 

improvement in vertigo 

severity in 61% 

Overall clinical 

improvement in vestibular 

migraine symptoms

No significant change in 

headache frequency and severity 

Overall clinical improvement in 

vestibular migraine symptoms

No safety 

data

No safety data

Cinnarizine Calcium 

channel blocker

30 mg 

three 

times 

a day

Weight gain, blurred vision, sedation, drug 

induced parkinsonism

Retrospective, 

open-label, 24 

patients49

Mean frequency of vertigo 

attacks per month 

reduced from 3.8 to 0.4 

after 3 months of 

Cinnarizine therapy

Reduced headache duration 

from 24 to 3 hours, median 

headache intensity reduced from 

8 to 1 after 3 months of 

Cinnarizine therapy

No safety 

data

No safety data

Topiramate Anti-convulsant 25 to 

500 mg 

daily

Drowsiness, dry mouth, mood disturbance, 

altered sleep, difficulty concentrating, 

decreased appetite, weight loss

Prospective open- 

label trial, 30 

patients50 

Open-label cohort 

study, 10 patients51

Decreased monthly 

frequency of vertigo 

attacks from 5.5 to 1

Decreased monthly frequency of 

headache attacks from 4 to 1 

Decrease in auditory symptoms 

by 80%

Not used as 

risk of 

teratogenesis 

Possibly safe, but 

diarrhoea and sedation 

have been observed in 

breastfed infant

Sodium 

Valproate

Anti-convulsant 600 mg 

up to 

2.5 

g daily

Weight gain, teratogenic, nausea, 

palpitations,

RCT, 25 patients 

(sodium valproate 

vs venlafaxine vs 

flunarizine)52

Vertigo frequency reduced 

from 5.1 to 2.4 attacks 

a month, DHI improved 

from 46.8 to 38.6

Reduction in headache 

frequency

Not used as 

risk of 

teratogenesis

Risk-benefit basis, low 

drug levels in 

breastmilk, 

hepatotoxicity has been 

observed in breastfed 

infants

Venlafaxine Serotonin and 

noradrenaline 

reuptake 

inhibitor

75 to 

375 mg 

daily

Constipation dry mouth, headache, hot 

flushes, sexual dysfunction, paraesthesia, 

sleep disturbance

Prospective, open- 

label parallel group 

trial, 64 patients 

(Venlafaxine vs 

propranolol)52

Frequency of vertigo 

attacks per month 

decreased from 12.2 to 

2.6, vertigo severity 

decreased from 7.9 to 1.8

Not reported No – 

concerns 

regarding 

pulmonary 

hypertension 

in newborn

No

Notes: Data from Lauritsen 2017.39 Shaded rows indicate prophylactic medications not recommended in pregnancy. 
Abbreviations: VAS, Visual Analogue Scale; DHI, Dizziness Handicap Index; VM, vestibular migraine; RCT, randomised controlled trial.
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due to a predisposition to adverse vascular events, though vasoconstriction appears to be limited to extracerebral arterial 
vasculature.31

Given a well-documented overlay between migraine and anxiety and depressive disorders, it is not uncommon for 
triptans to be prescribed to patients receiving serotonin reuptake inhibitors (SSRIs) and serotonin and norepinephrine 
reuptake inhibitors (SNRIs).32 Though controversial and with a lack of supporting data, caution with the use of triptans in 
conjunction with other serotonergic drugs should be taken, due to the theoretical risk of serotonin syndrome when used in 
combination.33

First-Line Prophylaxis
Lifestyle Modification
Patients should be counselled on general lifestyle measures that can contribute to migraine control. Sleep hygiene, 
regular exercise, relaxation techniques and avoidance of triggers are recommended as first-line interventions. Meal 
regularity and adequate hydration are paramount. In a retrospective chart review, caffeine cessation led to 
a reduction in self-reported symptoms of vestibular migraine in 14% of the patients.53 In another prospective 
study on 28 patients, lifestyle measures alone led to a reduction in participants’ perceived dizziness handicap and 
headache disability. Of note, restful sleep was particularly helpful in reducing symptoms of both dizziness and 
headache, with 39% of participants reporting a significant reduction in dizziness handicap and 18% of patients 
reporting improvement in headache disability.54 Vestibular rehabilitation plays an important role in the manage-
ment of chronic and episodic vestibular disorders, but its role in vestibular migraine is yet to be established.

Aspirin
Aspirin is prescribed as first-line prophylaxis in pregnant patients with classical migraine. Although this practice is not 
currently included in international guidelines for migraine treatment, its use is endorsed by the United Kingdom 
Teratology Information Service (UKTIS). There are no specific data for aspirin prophylaxis in vestibular migraine. 
The use of low-dose aspirin, however, is safe during pregnancy and the puerperium and it is used widely internationally 
to reduce the risk of preeclampsia.26

Beta-Adrenergic Receptor Blockers
Beta-blockers can effectively prevent classical migraines at low doses, and propranolol, metoprolol and timolol 
are licensed for this use. The use of propranolol and metoprolol has been explored for use in patients with 
vestibular migraine; existing evidence suggests that propranolol is effective as prophylaxis. Both drugs are safe 
during pregnancy and breastfeeding. First-trimester exposure to beta-blockers is not associated with increased 
congenital malformation, and there is no association of propranolol or metoprolol with intrauterine growth 
restriction.55

The use of propranolol in vestibular migraine has been studied in prospective and retrospective open-label trials 
and demonstrated reduction in vertigo severity scores (VSS) at doses starting at 40 mg daily orally, titrated to 
a maximum dose of 160 mg. The use of propranolol 80 mg administered once daily resulted in vestibular symptom 
improvement in 73% of the patients.41 In contrast, the prophylactic treatment of vestibular migraine with metoprolol 
(PROVEMIG) in a randomised controlled trial failed to demonstrate a difference in vestibular episodes between 
metoprolol and placebo.43

Tricyclic Antidepressants
Amitriptyline is given orally and up-titrated to a maximum dose of 75 mg once a day for classical migraine. Data 
for its use in prophylaxis in vestibular migraine are lacking. Data from a small retrospective cohort study 
comprising 12 patients showed overall clinical improvement in headache and vestibular symptoms in 77% of 
the patients prescribed 25 mg of amitriptyline and in 100% of the patients prescribed 50 mg of amitriptyline.44 

Experience in clinical practice, however, differs significantly, as the use of amitriptyline is often limited by side 
effects.
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Amitriptyline is safe in pregnancy. However, there have been recent reports that its use is associated with a slightly 
increased risk of gestational diabetes mellitus (GDM), though whether this is a causal link is unclear. Amitriptyline is 
also safe during breastfeeding; while small amounts pass into breast milk, it is not expected to cause any adverse effects 
in the baby.26

Second-Line Prophylaxis
Calcium Channel Blockers
Cinnarizine is a well-tolerated L-type calcium channel blocker, which has early onset effects on migraine prophylaxis. Its 
mechanism of action is due to direct inhibition of vestibular hair cell stimulation and antihistamine effect. In 
a retrospective, single-centre, open-label trial, cinnarizine use over 3 months was found to be safe and effective in 
reducing both headache and vertigo in vestibular migraine.49 However, safety data in pregnancy are lacking, and 
therefore it is not currently recommended.

In two large open-label trials in patients with migraine without aura, flunarizine was found more effective than 
propranolol in treating headache; and treating vertigo compared with betahistine.47,48 However, these trials did not 
specifically include patients with vestibular migraine. One randomised controlled trial found that flunarizine was more 
effective than betahistine and vestibular exercises for management of vestibular migraine; demonstrating reduction in 
vertiginous episodes, reduction in severity of vertigo but with no impact on the frequency or severity of the headache.47 

Weight gain and somnolence are the most significant side effects of flunarizine. Safety data in pregnancy are also lacking 
and thus flunarizine is also not currently recommended.

Acetazolamide
Acetazolamide is not typically used in the treatment of classical migraine. It has, however, been used successfully in the 
treatment of vertigo and ataxia experienced by patients with Episodic Ataxia 2 (EA2), effectively attenuating or 
preventing attacks in half to three-quarters of patients.56 Acetazolamide has been used in pregnant patients with 
Idiopathic Intracranial Hypertension (IIH) with adequate safety data, particularly after the first trimester of 
pregnancy.56,57 Acetazolamide as prophylactic treatment for vestibular migraine administered in divided doses to 
a maximum dose of 500mg daily has been studied in a retrospective study of 50 patients.46 Acetazolamide has reportedly 
been effective in reducing the frequency of vertigo attacks over a 3-month period from 3.9 to 1.4, frequency of headache 
attacks from 4.3 to 2.9 and Vertigo Activity Scores VAS from 5.6 to 2.3. However, side effects reported were significant, 
with 6 patients dropping out of the study due to intolerable side effects and 87% of the patients reporting an adverse 
effect. The most commonly reported side effects were paraesthesia and altered taste.46 The use of acetazolamide could be 
explored as a second-line agent, with careful review for tolerability, in patients whose vestibular symptoms are refractory 
to other agents.

Third-Line Prophylaxis
Greater Occipital Nerve Block
Greater occipital nerve (GON) block (local anaesthetic ± corticosteroid injection) is increasingly becoming 
a method of migraine prophylaxis for patients with chronic or refractory migraine.58 It has been successfully 
used for classical migraine prophylaxis in pregnancy, and there is no theoretical reason why it would be harmful. 
Patients can be reassured that systemic absorption of locally infiltrated pharmacotherapy is very low; therefore, 
the theoretical impact on the fetus is minimal. It has a very rapid onset of action in relieving headache and avoids 
side effects typically associated with chronic medication use. It may provide an alternative treatment option with 
increasing availability, although specific evidence upon its effects on vestibular symptoms is lacking.

Botox
Botox (Botulinum toxin type A injection, Onabotulinumtoxin A) may be recommended in cases of vestibular migraine 
refractory to standard therapy on a benefit versus risk basis.

A retrospective study on the use of botox on 80 patients with vestibular migraine between 2014 and 2019 showed an 
improvement in scores of the Migraine Disability Assessment Scale (MIDAS), Dizziness Handicap Inventory (DHI) and 
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Visual Analogue Scales (VAS) that was statistically significant, suggesting an improvement in symptoms of both 
headache and vertigo. Limited data from case reports and retrospective analyses suggest that there is no increase in 
the risk of congenital anomalies compared to background risk.59

Limiting factors for its use include the lack of safety data during breastfeeding and the variable access to specialist 
headache services.

Alternative Treatments
Acupuncture has been widely used with reported benefit in migraine, vertigo and mood disorders and is generally 
considered safe in pregnancy.60 Patients may require up to 10 sessions over 5–8 weeks to see benefit.

Coenzyme Q10 supplementation has been successfully used for migraine prophylaxis outside of pregnancy, and 
included in trials to prevent preeclampsia.1,61 Benefit in vestibular migraine prophylaxis remains unknown.

Although riboflavin is a constituent of many over-the-counter pregnancy multivitamins, the current guidance advises 
against its use as high doses up to 400 mg are required for effective migraine prophylaxis and safety data in pregnancy 
are lacking.62,63

There are no safety data to support the use of feverfew and butterbur extract and thus it is not recommended in the 
treatment of vestibular migraine in pregnancy.1,64

Drugs That are Currently Not Recommended for Treatment of Vestibular Migraine in 
Pregnancy and Postpartum
High-Dose Aspirin
Aspirin at analgesic doses (>100 mg) is not recommended for the management of headache or migraine in pregnancy.1 

Studies on aspirin at doses ≥300 mg per day in the third trimester have reported an association with neonatal bleeding 
complications, premature closure of the ductus arteriosus and persistent pulmonary hypertension of the newborn.65

Opioids
Opioids are not recommended for chronic headache syndromes, due to low efficacy and contribution to MOH.1,66

Ergotamine Derivatives
Although not in common current clinical use, ergotamine derivatives (ergots) are contraindicated in pregnancy due to an 
association with neural tube defects, and their vasoconstrictive properties pose an increased risk of miscarriage due to 
uterine contraction.67

Angiotensin-Converting Enzyme (ACE) Inhibitors and Angiotensin Receptor Blockers (ARBs)
Although the ACE inhibitor, lisinopril, and the angiotensin-II receptor antagonist, candesartan, have been used for 
migraine prophylaxis, neither are recommended in pregnancy and both are contraindicated in the second and third 
trimesters due to teratogenicity.1 Alternative management options should be recommended for women who conceive 
while taking these medications at the point of a positive pregnancy test.

Anticonvulsants
Anti-epileptic drugs have been successfully used as prophylaxis for classical migraine outside pregnancy. Drugs such as 
valproate and lamotrigine have the added benefit of use as mood stabilisers.68 The use of lamotrigine, sodium valproate 
and topiramate have been studied for use in vestibular migraine prophylaxis. However, topiramate and sodium valproate 
are teratogenic and thus relatively contraindicated for use as vestibular migraine prophylaxis in pregnancy. Effective 
contraception is required for women of childbearing age when taking sodium valproate, in particular.

While lamotrigine is used in pregnancy for epilepsy treatment, it is not typically recommended for use in the 
prevention of classical migraine in pregnancy. Recommendations for use in pregnancy advise using it if the benefits 
outweigh the risks, and the use of alternative agents is preferable. Lamotrigine has not been associated with an increased 
risk of miscarriage, stillbirth, premature delivery or small for gestational age infants and studies on lamotrigine as a cause 
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for neurodevelopmental delay in the infant are also generally reassuring.6 Its use in pregnancy should be accompanied by 
5 mg of folic acid supplementation throughout gestation.

Challenges
Differential Diagnosis and Secondary Headache Disorders
There is significant overlap in the clinical symptoms of vestibular migraine and other paroxysmal vestibular disorders. 
Migraine can also coexist with these conditions, further adding to the challenge of diagnosing vestibular migraine with 
confidence. The key differential diagnoses and the similarities and differences in their clinical features have been 
summarised in Table 3.69

The dizziness and headache experienced by vestibular migraineurs can mimic physiological symptoms of pregnancy, 
which may be dismissed by healthcare practitioners and lead to patients hesitating to seek help for their symptoms.

The predisposition to secondary headache disorders in pregnancy poses further diagnostic challenges. Pregnancy is 
associated with an increased risk of thrombosis and vascular events whilst migraine (with aura) is associated with 
cerebrovascular events. Physiologic changes to the endocrine, haematological and vascular systems increase the risk of 
cerebral venous sinus thrombosis, preeclampsia and cerebrovascular events, including transient ischaemic attacks and 
ischaemic stroke. Though pregnancy itself is not a cause of IIH, weight gain in the context of a pregnancy is 
a confounding factor.73 Symptoms typical of IIH may mimic vestibular migraine, and vice versa, as they may both 
present with headache, visual disturbances and tinnitus. Fundoscopic examination for papilloedema may help delineate 
the two diagnoses. A high index of suspicion must be maintained to carefully exclude secondary headache disorders and 
neurovascular events.

There is a wide variation in phenotypes of vestibular migraine. Current diagnostic criteria do not accommodate for the 
possible spectrum of disease, thereby excluding patients who may potentially have a non-classic presentation and who 
may benefit from treatment.74 One such example of phenotypic variance is in the duration of symptoms16; many patients 
with vestibular migraine report chronic symptoms lasting for more than 15 days a month.

Chronic Migraine and Medication Overuse Headache
Medication overuse headache (MOH) is common in migraineurs and can be avoided by restriction of analgesic use to 
a maximum of 2 days per week.66 The goal of abortive treatment is to terminate a migraine at onset; however, frequent 
use of abortive treatment increases the risk of transforming from episodic to chronic migraine. In this case, the mainstay 
of treatment is then to break the biofeedback loop by means of trigger avoidance, avoidance of abortive therapy use and 
establishing effective prophylaxis.74

Chronic vestibular migraine has a dramatic impact on quality of life, despite the common absence of the 
headache that characterises many other forms of migraine. Delays in diagnosis and not having access to 
potentially helpful treatment options can further impact on these patients’ physical and emotional well-being. 
Mothers and Babies: Reducing Risk through Audits and Confidential Enquiries across the UK (MBRRACE-UK) 
2021 highlighted that psychiatric disorders are among the top 5 most common causes of maternal mortality in the 
United Kingdom.75

Investigating Vestibular Migraine and Radiation Use in Pregnancy
Vestibular migraine is a clinical diagnosis. A focused history, combined with a thorough neurological examination, is key 
to making the diagnosis, with an emphasis on excluding important differential diagnoses, especially secondary headache 
disorders.

Neuroimaging may be used to exclude the sinister differential diagnoses discussed above, and may also be employed 
at first presentation to exclude a central cause for vertigo.

Magnetic resonance imaging (MRI) is the preferred imaging modality for headache and vertigo during pregnancy. 
There is no radiation risk, but gadolinium contrast should be avoided during pregnancy due to an association with fetal 
developmental abnormalities, fetal inflammatory conditions, and spontaneous miscarriage. For venous imaging, magnetic 
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Table 3 Differential Diagnosis of Vertigo in Pregnancy and Postpartum

Differential 
Diagnosis

Clinical Features Duration of Symptoms Association with 
Migraine

Key Distinguishing Features

Vestibular 

migraine

Vertigo, with or without features of 

migraine (photophobia, 

phonophobia), mild hearing loss, 

muffled hearing, tinnitus, osmophobia

Vertigo usually lasting less than 72 

hours, 1/3 of patients may experience 

symptoms for days

Past or present history 

of migraine, 50% of 

attacks of vertigo are 

accompanied by 

migraine headaches

As detailed below

Benign postural 

positional 

vertigo (BPPV)

Vertigo triggered by positional change Vertigo lasting few minutes to 

seconds

Prevalence of migraine 

3 times higher than 

general population

Positional; brief attacks. Fatigable 

rotatory horizontal nystagmus in 

BPPV versus central, non-fatigable 

nystagmus in vestibular migraine

Meniere’s 

disease

Profound low to mid frequency 

sensorineural hearing loss, vertigo, 

tinnitus, ear fullness

Vertigo lasting 20 minutes to 12 hours Present in 1/3 of 

patients with 

Meniere’s disease, 

Attack of Meniere’s 

disease can trigger 

migraine attack

Documented low/mid frequency 

audiogram abnormalities in Meniere’s 

disease versus no hearing loss or 

subjective learning difficulty in 

vestibular migraine

Vestibular 

neuritis, 

labyrinthitis

Vertigo, tinnitus, otalgia 

Severe sensorineural hearing loss is 

present in labyrinthitis

Vertigo lasting days, but usually less 

than 72 hours 

Sensorineural hearing loss in 

labyrinthitis can be permanent

No known association Not usually associated with migraine 

symptoms

Vertebrobasilar 

ischemia

Vertigo, neurological deficits Symptoms lasting less than 24 hours 

in a Transient Ischemic Attack and 

persistent symptoms in stroke

No known association, 

but concomitant 

headache is a feature

Non-reassuring Head Impulse, 

Nystagmus and Test of Skew (HINTS 

test), vertebrobasilar stenosis of at 

least 50% on CTA or MRA of the 

brain 

Migraine with 

brainstem aura

Vertigo preceding features of 

migraine, including headache, 

photophobia, phonophobia, at least 2 

unilateral posterior circulation 

symptoms (visual, sensory, dysphasia)

Vertigo lasting 5–60 minutes, migraine 

features usually lasting less than 72 

hours

Not applicable Headache more likely a feature 

(versus vestibular migraine where 

headache is present only 50% of the 

time), vertigo must precede headache 

and last less than 1 hour; other 

posterior circulation symptoms 

present

Episodic Ataxia 

Type II

Intermittent vertigo and ataxia Hours to days Association present Family history (autosomal dominant 

condition), MRI brain my show 

cerebellar atrophy in anterior vermis, 

clinically responsive to Acetazolamide

Persistent 

postural- 

perceptual 

dizziness

Persistent dizziness, non-spinning 

vertigo and/or unsteadiness

Persistent Association present Symptoms are persistent rather than 

episodic

Vestibular 

schwannoma

Gradually progressive, chronic, 

unilateral sensorineural hearing loss, 

tinnitus, disequilibrium, vertigo

May be persistent or intermittent No known association, 

but headache may be 

a feature

Symptoms are progressive, MRI brain 

is diagnostic for the presence of 

a vestibular schwannoma

Sudden 

sensorineural 

hearing loss

Unilateral, sudden onset 

sensorineural hearing loss, tinnitus, 

vertigo, facial palsy

Occurs for 72 hours, with most cases 

showing some degree of recovery 

within 2–3 weeks. In other cases, 

symptoms may persist for months and 

even may be permanent

No known association Sensorineural hearing loss of more 

than 30 dB is the predominant 

feature, whereas in vestibular 

migraine hearing loss is usually mild

Notes: Data from these studies.69–72 

Abbreviations: CTA, computed tomography angiography; MRA, magnetic resonance angiography; MRI, magnetic resonance imaging.
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resonance venography (MRV) without gadolinium should be requested. Under exceptional circumstances, gadolinium 
may be used where the benefit outweighs the risk.76

Computed tomography (CT) potentially exposes the fetus to ionising radiation, which is associated with congenital 
malformations, fetal mutagenesis, growth restriction and childhood malignancy, particularly if the fetus is exposed in 
early gestation.77,78 However, women should be reassured that the estimated fetal radiation dose from a CT scan of the 
head with fetal shielding is very low; the cumulative fetal exposure being 0.05 rad, which is far less than the accepted 
maximum cumulative fetal dose of 5 rad during pregnancy.79 In an emergency situation, CT head may be more 
appropriate than MRI due to rapidity of access and to limit the time to diagnosis. Iodinated contrast is avoided when 
possible as it can suppress fetal thyroid function.

During the puerperium, there are no specific limitations for neuroimaging and the use of both iodinated contrast and 
gadolinium are considered safe during lactation. Less than 1% of the maternal dose of contrast media is excreted into 
breast milk and less than 0.01% is absorbed by the fetus. Women should be counselled as such and breastfeeding does not 
need to be interrupted following gadolinium exposure.80

Other investigations of relevance include an audiogram to quantify hearing loss to exclude a diagnosis of Meniere’s 
disease.

Neurophysiological testing such as posturography, caloric testing, vestibular evoked myogenic potentials (VEMPs), 
cervical and ocular VEMPs, subjective visual vertical (SVV) and assessment of auditory brainstem response (ABR) have 
been used in different studies. None of these tests yield specific results in patients with vestibular migraine.13

Contraception
Progesterone-only hormonal contraceptive agents are generally preferred including the progesterone-only pill, intrauter-
ine contraceptive device or contraceptive implant. Combined (oestrogen-containing) hormonal contraceptive use may 
increase the risk of thromboembolic and/or vascular events and should be avoided in patients with migraine with aura. 
Caution should be used for those without aura and additional risk factors for thrombosis.81

Managing Expectations
Realistic goals of management should be discussed with patients on an individual basis. Reduction in frequency, severity 
and duration of vestibular migraine episodes, and improvement of quality of life, are reasonable targets. It is often not 
feasible to achieve complete remission or cure of migraine.

Innovations
Cognitive Behaviour Therapy
Given the significant overlay of neuropsychiatric syndromes with vestibular migraine, and with many patients experien-
cing chronic symptoms, behavioural interventions, for example relaxation techniques such as mindfulness or meditation 
or cognitive behavioural therapy, are often found to be useful and effective adjuncts to standard therapy.82,83

Emerging Therapies
Magnesium
The most substantial evidence for magnesium effectiveness has been demonstrated in patients with migraine with aura. 
Magnesium is an intracellular cation that has been associated with both the function of serotonin and regulation of 
vascular tone. Magnesium is thought to prevent CSD, which produces the visual and sensory changes in the common 
forms of aura. Other mechanisms of magnesium action include improved platelet function and decreased release or 
blocking of neuroinflammatory vasoactive peptides including Substance P and glutamate. Magnesium may also prevent 
the vasoconstriction caused by the neurotransmitter serotonin. Magnesium in the treatment of preeclampsia, gestational 
leg cramps, and maternal treatment for fetal neuroprotection provides good evidence of safety.84 Prophylactic treatment 
of migraine by means of oral magnesium oxide/citrate at a dose of 400–600 mg daily is a safe, cost-efficient strategy and 
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well-tolerated option. The most common adverse effect is diarrhoea; prolonged high doses given intravenously have been 
reported to cause fetal bone demineralisation and should be avoided.

Calcitonin Gene-Related Peptide Blocking Monoclonal Antibodies
The novel calcitonin gene-related peptide (CGRP) blocking monoclonal antibodies (MAbs) – erenumab, fremanezumab, 
galcanezumab – have been approved for migraine prevention but were not tested in pregnancy; available safety data are 
currently limited to case series. Whilst MAbs are known to cross the placenta, they have been safely used in other 
conditions with no adverse safety signals. CGRP plays a role in vascular regulation, and low levels were found in women 
with preeclampsia; it is currently unknown whether this is causative or an effect of the disease. CGRP-blocking MAbs 
are not routinely used in pregnancy, but may be endorsed on a risk/benefit basis after counselling the patient about the 
existing limited data. CGRP-blocking MAbs have a half-life of 1 month.85

Cyproheptadine
Cyproheptadine is an antihistamine with properties of serotonin antagonism and calcium channel blockade. Its use has 
not been rigorously studied, but it is widely used in the prevention of childhood migraine, with observational data 
suggesting that it is an efficacious and safe option.86 Side effects include weight gain and an increased appetite, which 
may make it an unpopular option during pregnancy. Cyproheptadine has not been demonstrated to be teratogenic, though 
there is a lack of controlled studies in pregnancy. Its use during breastfeeding is not recommended as there are a lack of 
safety data. Its use as an adjunctive agent could be potentially explored in select cases of vestibular migraine where other 
treatment options are deemed unsuitable, if safety data become more robust and adverse effects can be better quantified.

Neuromodulation Devices
The evidence for neuromodulation devices, such as nVNS gammaCore, for the treatment of cluster headaches or 
migraine in pregnancy is limited to case reports, although no adverse effects have been reported.87 There is no reason 
to suspect it would be unsafe; however, its use in the context of vestibular migraine has not been established.

Conclusion
Vestibular migraine is a leading cause of episodic vertigo, affecting up to 1% of the general population, and is an 
important cause of vertigo in pregnancy. Physiologic changes to the endocrine, haematologic and vascular systems in 
pregnancy may affect pathophysiological processes in migraine and can predispose to the first presentation or an altered 
clinical course in people with a history of migraine. Vestibular migraine is a clinical diagnosis and atypical presentations 
may pose a diagnostic challenge.

There has been considerable progress in recognition of vestibular migraine as a distinct diagnosis and an entity that may 
complicate the pregnancy course. There has been notable development of an evidence base to guide prescribing effective 
pharmacologic therapy in pregnancy and the postpartum period, and many standard migraine treatments can be safely used.

However, despite established diagnostic criteria, there is currently no robust evidence-based approach for acute 
treatment or prophylaxis of vestibular migraine, with treatment recommendations generally extrapolated from studies on 
classical migraine.1 Management of vestibular migraine can prove challenging in pregnancy and the puerperium due to 
a combination of factors including the predisposition to secondary headache disorders, associated gestational and 
neuropsychiatric comorbidities, and special considerations surrounding lactation and contraception.

Future research into the treatment of vestibular migraine in pregnancy, including establishing the safety of novel treatment 
options, is needed. Agents such as Botox and CGRP receptor antagonists have shown encouraging results in studies involving 
non-pregnant patients with classical and vestibular migraine. Though retrospective studies have been reassuring, there remain 
unaddressed concerns that need to be explored before they can be recommended for use in pregnancy.

Future work holds potential for phenotyping vestibular migraine and offering personalised management strategies on 
an individual biopsychosocial basis.88
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