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Background: In case reports, migraine headaches have
been associated with fluctuating low-frequency hearing
loss and sudden, unilateral hearing loss. Auditory symp-
toms associated with migrainous infarction have not pre-
viously been emphasized.

Objective: To describe migrainous infarction present-
ing with acute auditory symptoms.

Design: Case reports.

Setting: Tertiary care hospitals.

Patients: A 40-year-old man with a history of migraine
suddenly developed bilateral hearing loss associated with
severe, throbbing, occipital headache, tinnitus, vertigo,
speech disturbance, and right hemiparesis. An early au-
diogram showed profound, down-sloping, sensorineural-

type hearing loss bilaterally. Sixteen days later, a fol-
low-up pure tone audiogram documented marked
improvement in both sides to a pure tone average of 30
dB. Right hemiparesis and dysarthria also improved
steadily for 2 months. A 25-year-old woman with a his-
tory of migraine with aura suddenly developed hyper-
acusis, unilateral hearing loss, and migraine headache early
in migrainous infarction. Magnetic resonance imaging
documented infarcts in the pons and cerebellum.

Conclusions: In these patients, acute auditory symp-
toms are a part of the prodrome of migrainous infarction.
We speculate that these symptoms may have resulted from
migraine-associated vasospasm. Migrainous infarction
should be considered in the differential diagnosis of acute
auditory symptoms, including sudden, bilateral hearing loss.
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M IGRAINE HAS been re-
ported to cause sud-
den sensorineural
hearing loss (SNHL).1,2

When this occurs with-
out acute headache in a migraineur, it is
questionable whether the SNHL is related
to migraine. We know of only a few re-
ports1-4 of sudden auditory symptoms at-
tributed to migraine. We describe 2 pa-
tients diagnosed as having migrainous
infarction, each of whom presented with
acute auditory symptoms (AAS)—one with
bilateral sudden hearing loss, the other with
tinnitus, hyperacusis, and unilateral hear-
ing loss. Both had characteristic features of
migraine at the ictus as well as a history con-
sistent with complicated migraine.

PATIENT REPORTS

PATIENT 1

A 40-year-old man suddenly developed
vertigo, vomiting, and bilateral tinnitus.

One hour later, he abruptly developed bi-
lateral SNHL. He was unable to hear his
wife speaking. Within a few minutes, he
developed severe dysarthria, right hemi-
paresis, and severe, throbbing, occipital
headache. The headache and vertigo re-
solved within a few hours, but bilateral
hearing loss, right hemiparesis, and se-
vere dysarthria persisted.

The patient had a history of recur-
rent headaches accompanied by vertigo,
hearing loss, and right hemiparesis. There
was no history of visual aura. Two years
before admission, the patient had had a
neurologic event, described as sudden right
hemiparesis, followed by throbbing oc-
cipital headache, nausea, vertigo, and right-
sided hearing loss. The right hemiparesis
and right-sided hearing loss persisted for
2 weeks. Similar episodes recurred 5 to 6
times during the subsequent year. One year
before admission, propranolol hydrochlo-
ride and flunarizine hydrochloride had
been prescribed. The frequency and se-
verity of neurologic attacks had de-
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creased remarkably with these medications. However, 6
months before admission, the patient had discontinued
taking medications.

There was no history of hypertension, diabetes melli-
tus, coronary artery disease, or stroke. The patient’s mother
had migraine headaches without other neurologic symp-
toms. On admission of the patient, results of extensive blood
tests including antinuclear antibodies, treponemal sero-
logic testing, erythrocyte sedimentation rate, prothrom-
bin time, activated partial thromboplastin time, activated
protein C resistance, fibrinogen, antiphospholipid anti-
body assay, and factor V Leyden assays were negative. Brain
magnetic resonance imaging and magnetic resonance an-
giography of the brain and neck showed no abnormali-
ties. Transthoracic and transesophageal echocardiogra-
phy with a bubble study showed no abnormalities.
Audiometry showed a severe to profound down-sloping
SNHL in the right ear and a moderate to severe down-
sloping SNHL in the left ear. The patient was treated with
calcium channel blockers and low-molecular-weight dex-
tran. Sixteen days later, a follow-up audiogram showed
marked improvement in both sides to a mild hearing loss
of 30 dB pure tone average (Figure 1). Right hemipare-
sis and speech disturbance improved steadily for 2 months.
At last follow-up, the patient was neurologically normal,
took daily propranolol, and had had no further attacks.

PATIENT 2

A 25-year-old woman was well until her car was towed
and she had difficulty regaining possession of it. She was
extremely angry and noted that this may have been the
most difficult day of her life. Two hours later, she sud-
denly developed buzzing, right-sided tinnitus, and hy-
peracusis. Describing the hyperacusis, she noted, “The
wind sounded like an airplane.” Within seconds, she de-
veloped vertigo, subjective right-sided hearing loss, dip-
lopia, quadriparesis, and right hemibody numbness. Dur-
ing the following 10 hours, she had severe nausea and

vomiting; mild, persistent dysarthria; hemibody numb-
ness; and mild, asymmetric quadriparesis. Three days later,
she reported headache, blurred vision, severe hyperacu-
sis, and dysarthria. There was a history of migraine head-
aches with auras described as small visual field deficits
lasting approximately 5 minutes and sometimes preced-
ing a headache. The headaches were incapacitating, with
bifrontal, bitemporal, or occasionally bioccipital pres-
sure and throbbing, associated with vomiting and occa-
sional numbness of the right side of the face and right
hand. There was a family history of migraine in both par-
ents and a paternal grandfather.

On examination several days after the ictus, speech
was mildly scanning. The patient exhibited a combined
upbeat and torsional nystagmus. Lateral gaze induced pre-
dominantly torsional nystagmus, worse on rightward than
leftward gaze. Downgaze was normal without nystag-
mus. Magnetic resonance imaging showed signal abnor-
malities, consistent with multiple infarcts in the bilat-
eral cerebellum and pons (Figure 2). No likely stroke
mechanism was disclosed by extensive testing, includ-
ing complete blood cell count, electrolytes, prothrom-
bin time, activated partial thromboplastin time, Russell
viper venom time, activated protein C resistance, fibrino-
gen, antinuclear antibodies, anticardiolipin antibodies,
homocysteine, pyruvate, blood cultures, lumbar punc-
ture, and transthoracic and transesophageal echocardi-
ography with a bubble study.

COMMENT

Several studies have suggested that migraine is associ-
ated with an increased incidence of stroke.5-9 Our 2 pa-
tients met criteria for migrainous infarction, defined ac-
cording to the criteria of the International Headache
Society,10 in which the pathogenesis is directly due to mi-
graine, the incident occurs during a typical attack of mi-
graine with aura, neurologic deficits are not completely
reversible within 7 days, and the diagnosis is made when
other causes have been excluded. Most striking about both
these patients were the early and prominent AAS. Pre-
vious reports on migrainous infarction have not empha-
sized AAS as a warning of impending stroke.

ACUTE AUDITORY SYMPTOMS

Patient 1 had sudden, bilateral hearing loss at the onset
of migrainous infarction. As far as we know, this is the
first report of migraine associated with bilateral, revers-
ible sudden hearing loss, documented by a pure tone au-
diogram. Patient 2 had acute, unilateral tinnitus, hyper-
acusis, and hearing loss at the onset of her migrainous
infarction. Among the causes of AAS, Meniere disease,
autoimmune inner ear disease, and multiple sclerosis are
common.11,12 In many cases, however, the mechanism of
AAS is indeterminate. Putative explanations of idio-
pathic AAS include mainly labyrinthine ischemia and in-
flammation.13 In clinical practice, AAS in a young pa-
tient without known vascular risk factors are often
attributed to viral infection of the cochlea.13,14 However,
sudden hearing loss may occur rapidly, over seconds or
minutes, making infectious inflammation unlikely. The
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Figure 1. Pure-tone audiogram obtained on 2 different dates, 16 days apart
(+16). The first audiogram was obtained May 1, 2000, and the second
follow-up audiogram on May 17, 2000. The patient’s hearing levels are
plotted against stimulus frequency on a logarithmic scale. The decibels were
measured according to the American National Standards Institute, 1989.
Circles indicate air conduction on the right side; �, air conduction on the left
side; �, bone conduction on the right side; �, bone conduction on the left
side; [, bone conduction (masked) on the right side; and ], bone conduction
(masked) on the left side.
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AAS may be associated with basilar artery occlusion15 and
with hypercoagulable states, such as polycythemia vera
or macroglobulinemia.16,17 In our 2 patients, symptoms
began abruptly, but vascular risk factors were absent, and
extensive diagnostic tests did not disclose a stroke mecha-
nism. One poorly understood mechanism for ischemia
is cerebral vasospasm. We speculate that, in these 2 oth-
erwise healthy patients with rapid onset of symptoms,
vasospasm may have caused vertebrobasilar ischemia.

Vasospasm is said to be more common in patients
with migraine,18 although vasospasm has an unknown
role in the production of symptoms. In 1991, Gomez et
al19 described a young woman with migraine with aura
who had a cerebellar infarct, associated with transiently
high velocities in both vertebral arteries, consistent with
vasospasm. However, vasospasm is not the only expla-
nation of migrainous infarction. In migraine, visual aura
may result from a metabolic defect that slowly spreads
across the occipital cortex.20 In addition, patients with
migraine may have increased platelet aggregation, in-
creasing the risk of infarcts.21

HEARING LOSS IN MIGRAINE

We know of 4 previous studies of SNHL attributed to mi-
graine.1-4 In 1987, Lipkin et al1 described a patient with
sudden SNHL, associated with characteristic migraine
headache. In 1991, Caplan2 described sudden onset of
unilateral hearing loss and aural fullness, as the pro-
drome of a cerebellar infarct, in a patient who had mi-
graine with visual aura and basilar artery stenosis. In 1996,
Virre and Baloh3 described 13 patients with unex-
plained sudden hearing loss, all of whom had long-
standing migraine headaches. All of the latter patients had

abrupt onset of hearing loss and other neurologic symp-
toms. In 2000, Lee et al4 described a patient with long-
standing migraine with aura who experienced sudden
hearing loss at age 50 years and onset of Ménière syn-
drome at age 73 years. The authors suggested that mi-
graine-associated vasospasm may have caused sudden
deafness and damaged the endolymphatic sac of the ini-
tially intact ear, predisposing the patient to delayed en-
dolymphatic hydrops. In both patients described herein,
symptoms were typical of previous neurologic attacks,
consistent with complicated migraine.

LOCALIZATION OF HEARING LOSS

The SNHL in patient 1 was consistent with a lesion of ei-
ther the sensory end organ (cochlea) or the cochlear nerve.
Despite the profound bilateral SNHL, however, vertigo in
patient 1 was transient, and results of caloric tests were
normal. These findings suggest that the main injury in pa-
tient 1 was to the cochlea. The high-frequency hearing loss
suggests that the vasospasm may have selectively in-
volved small arterioles within the base of the cochlea, just
as it involves only a subset of retinal arterioles in ocular
migraine.22 Without pathological data, it is impossible to
precisely determine the disease processes responsible for
hearing loss in our patients.

CLINICAL RELEVANCE

The 2 patients described herein illustrate migrainous in-
farction with early and prominent auditory symptoms.
Each of these patients had a history consistent with com-
plicated migraine, and past attacks were similar to the
most dramatic attacks, those reported herein. Of note,
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Figure 2. Axial T2-weighted magnetic resonance image showing hyperintensities involving the upper pons (A) and bilateral cerebellum (B).
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hearing loss has also been reported as a prodrome of non-
migrainous infarction, in the territory of the anterior in-
ferior cerebellar artery.15 Together, these previous ob-
servations, along with those described herein, highlight
the importance of taking a good history of hearing symp-
toms, with particular attention to transient symptoms that
could serve as a sign of impending stroke. Migrainous
infarction should be considered in the differential diag-
nosis of acute hearing symptoms, including unilateral and
bilateral hearing loss.
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