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Vestibular migraine (VM) presents with spontaneous or 
positional vertigo (usually with head motion, visually-
induced dizziness, dizziness with nausea) and is associated 
with a history of migraines and migraine associated 
symptoms [1]. It is one of the most common causes of 
recurrent vertigo, with a 1% prevalence in the general 
population and 10-20% of individuals presenting to 
headache specialty centers [2]. The diagnostic criteria for 
VM can be seen in Table 1. 
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All three patients reported in our case series are female, 
and migraine episodes manifested earlier in life with 
development of vestibular symptoms  near menopause—
which are common characteristics of individuals with VM 
[2]. Based on the diagnostic criteria for VM by Lempert et 
al [3] our patients would fall under the “probable VM” 
criteria, as they often presented to their ENT or primary 
doctor with a history of migraine headaches in the past 
and with a new onset of vertigo episodes.
Case 1’s MRI findings of white matter disease and cerebral 
atrophy were consistent with findings of FXTAS. Both Case 1 
and Case 3 developed VM first, which gradually 
progressed to more significant balance problems and 
symptoms of Fragile X-associated tremor/ataxia syndrome 
(FXTAS). Case 2 was not noted to have these progressive 
balance problems, however she is younger than the other 
two cases and will have to be further monitored for 
development of FXTAS symptoms. Cases 1 and 2 found 
improvement or resolution of their VM episodes with 
pharmacological and/or lifestyle interventions. 

Three carriers of the FMR1 premutation (3 female) were 
evaluated. All subjects were seen as a part of a family 
study of probands diagnosed with fragile X syndrome (FXS) 
or part of an adult study of individuals who are 
premutation carriers with and without FXTAS. No subject 
was referred to our clinic for headache or vestibular 
related problems. All subjects were seen at the UC Davis 
Medical Center MIND Institute, Fragile X Treatment and 
Research Center. All subjects signed an informed consent. 
A standardized medical history and physical examination 
were performed by a physician (RJH). The medical history 
touched on specific questions regarding migraine history, 
development of vertigo symptoms, work-up for vestibular 
migraine and current presentation. All subjects underwent 
confirmatory FMR1 DNA testing either at our facility or an 
outside facility. FMR1 molecular measures included CGG 
repeat number. 

VM has been determined to be most common cause of 
recurrent vertigo, and while its presentation was previously 
unclear, it was established with diagnostic criteria by the 
Barany Society and the International Headache Society 
(IHS) in 2012 [3]. The pathophysiology of VM remains 
uncertain but possibilities include mitochondrial 
abnormalities [15], cranial nerve VIII toxicity secondary to 
neurotoxic protein accumulation [14], and calcitonin 
gene-related peptide (CGRP) signaling dysfunction [2,8] 
due to altered levels of fragile X messenger 
ribonucleoprotein (FMRP). It is important to recognize VM 
among premutation carriers because beneficial 
treatments are available. It seems that a combination of 
both medications and lifestyle factors were the most 
effective for treatment for our patients with the 
premutation and VM. It is also possible that VM may be 
followed by FXTAS in some premutation carriers. Future 
studies are needed regarding the prevalence of VM and 
the relationship to subsequent FXTAS. 
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This case series plus review seeks to describe the clinical 
characteristics and pathophysiology of VM among 
individuals with the fragile X premutation. We also seek to 
discuss treatment and future steps in addressing VM in this 
population. 
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Table 1: Diagnostic criteria for vestibular migraine [3]
Vestibular migraine 
1. At least 5 episodes with vestibular symptoms of moderate or severe intensity, lasting 
5. minutes to 72 hours 
1. Current or previous history of migraine with or without aura according to the International 

Classification of Headache Disorders (ICHD-3) 
2. One or more migraine features with at least 50% of the vestibular episodes: 
- Headache with at least 2 of the following characteristics: 1-sided location, pulsating quality, moderate 

or severe pain intensity, aggravation by routine physical activity 
- Photophobia and phonophobia 
- Visual aura 
1. Not better accounted for by another vestibular or ICHD diagnosis 

Probable vestibular migraine (not included in ICHD-3) 
1. At least 5 episodes with vestibular symptoms of moderate or severe intensity, lasting 
5. minutes to 72 hours 
1. Only 1 of the criteria B and C for vestibular migraine is fulfilled (migraine history or migraine 

features during the episode) 
1. Not better accounted for by another vestibular or ICHD diagnosis 

The etiology of VM headaches is uncertain, but it is 
currently thought to be a crossover between genetic, 
neurochemical, and inflammatory causes [2,4-7]
Individuals who are carriers of the fragile X messenger 
ribonucleoprotein 1 gene (FMR1:55-200 CGG repeats) are 
relatively common in the general population. It affects 
approximately 1:130-250 females and 1:250-810 males [8-
9]. While research has identified a high prevalence of 
vestibular deficits and migraines among fragile X 
premutation carriers, there has been no discussion about 
VM within this population [10-14]. 

RESULTS

Case # 
/ Age 
Gender

CGG 
repeat 
#

Family History History of Migraine History of Vertigo Treatments 

1 / 78F 107 Younger sister 
with 
premutation 
and migraine, 
younger 
brother and 
son with FXS 

Migraine headaches with 
aura in 40-50’s. 

First severe episode of vertigo 
following ear wax removal in early 
70’s, vertigo episodes persisted 
and progressive balance issues 
with shuffling gait began in mid 
70’s. MRI head showed white 
matter disease and cerebral 
atrophy 

Home exercises for vertigo 
(no improvement), 
verapamil hydrochloride SR 
240mg qday 
(improvement), 

2 / 59F 69 Mother with 
premutation 
and migraine, 
two sons with 
FXS 

Migraine headaches in 20’s 
(1-2x/year), ocular migraine 
in 40’s causing eye pain and 
vision changes

Vertigo episodes in 40’s (lasted 1 
day and 3-4x/year), worst vertigo 
episode at age 51 (lasted 3 days), 
resolution of symptoms following 
septoplasty and medications

Septoplasty for deviated 
septum (improvement), 
verapamil hydrochloride SR 
200mg qday (mild 
improvement), Paleolithic 
diet (improvement) 

3 / 63F 81 Father with 
premutation 
and FXTAS, 
two sons with 
FXS 

Migraine headaches in late 
30’s/early 40’s (1-2x/month), 
possibly associated with 
menstrual cycle, occasional 
ocular migraine episodes

Vertigo episodes around age 
50 (lasted few hours, 1-
2x/year), progressive balance 
issues with mild tremor began 
in late 50’s 

No treatment interventions
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