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Dear Sirs,

Vertebral artery dissection (VAD) is the most common cause
of ischemic stroke in young patients with an estimated inci-
dence of 1 of 100,000 per year [1]. VAD is characterized
by a mural hematoma, which leads to stenosis with a high
embolic and thrombogenic potentials [2]. Since the ante-
rior inferior cerebellar artery provides the blood supply
to the central (brainstem and cerebellum) and peripheral
(labyrinth) cochleovestibular pathways, patients with VAD
associated with a cochleovestibular symptoms might present
brainstem infarction and/or labyrinthine infarction caused
by microembolism in the vertebrobasilar system [3, 4].
Recently, a radiological report demonstrated that 3D-FLAIR
sequences performed 4 h after gadolinium administration
might detect labyrinthine infarction due to the presence of
a slight impairment of the blood-labyrinth barrier while
10 min post-contrast 3D-FLAIR showed no anomalies [5].

A 28-year-old female was referred to our tertiary neuro-
otological center. She presented an acute left cervicalgia
followed 3 days later by an acute rotatory vertigo with left
cochlear symptoms, such as tinnitus and sudden hearing
loss. She had a history of Willebrand disease. At the exami-
nation, a spontaneous right nystagmus with horizontal and
torsional component was observed. No gaze-evoked nys-
tagmus, no skew deviation or evidence of positional nys-
tagmus were found. The neurological examination was nor-
mal. The audiogram revealed a left high-tone sensorineural
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hearing loss (Fig. 1) and a decreased left VOR gain of all
semicircular canals was observed on VHIT (ICS Impulse,
GN Otometrics, Taastrup, Denmark) (Fig. 1). Left saccu-
lar and utricular responses were not found on cVEMP and
oVEMP, respectively (Fig. 1). The medical history sup-
ported the diagnosis of inner ear stroke due to a vertebral
artery dissection. To confirm the hypothesis, a brain and
inner-ear MRI (3T Siemens®, Skyra with a 64-channel head
coil) with a 3D-FLAIR sequence was performed 4 h after a
single intravenous dose of gadobutrol (Gadovist®, 0.1 mL/
kg) in emergency the same day. The mural hematoma of
the left vertebral artery was observed with non-contrast
T1-weighted sequence with fat saturation and appeared as
hyperintense with an eccentric “crescent” shape. Since, there
was no evidence of vertebrobasilar infarction on diffusion-
weighted imaging, 4 h post-contrast 3D-FLAIR was per-
formed to assess the blood—labyrinthine barrier and found an
increased enhancement of the left cochlea, vestibule and all
three semi-circular canals (Fig. 1). Aspirin (100 mg) treat-
ment was started.

We report a patient that presented a left VAD followed
a few days later by an acute peripheral cochleovestibular
deficit on the affected side, confirmed both clinically and
on the MRI. The absence of a vertebrobasilar infarction
and the presence of blood—labyrinth barrier impairment on
MRI suggest the hypothesis of an inner ear stroke of the
labyrinthine artery caused by microembolism. Few studies
have reported various combinations of symptoms (isolated
vertigo and/or hearing loss) in VAD patients and suggested
an artery-to-artery embolism as a possible mechanism of
labyrinthine ischemia depending on the branches involved
[6]. The labyrinthine artery divides into the common coch-
lear and anterior vestibular arteries. The latter provides
the blood supply to the anterior and lateral ampullas, the
utricle and the superior part of the saccule. The common
cochlear artery divides into the main cochlear and the
cochleovestibular arteries. The cochleovestibular artery
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Fig.1 a Upper left: pure-tone audiometry. High-tone sensorineural
hearing loss; lower left: oVEMP and cVEMP responses. Utricular
and saccular dysfunction on the left side; Right: VHIT. Decreased
VOR gain of the left superior (upper), lateral (middle) and pos-
terior (lower) semi-circular canals. b Upper left: axial diffusion-
weighted images showing no anomalies; lower left: axial non-contrast
T1-weighted images demonstrating left vertebral artery dissection on

provides the blood supply to the basal turn of the cochlea,
the inferior part of the saccule and the posterior ampulla
[7].

As suggested by many studies, 4 h post-contrast
3D-FLAIR sequences might evaluate slight impairment
of the permeability of the blood-labyrinth barrier [8, 9].
We cannot exclude the possibility of non-vascular causes
such as infection since immediate post-contrast 3D-FLAIR
sequence has not been performed. However, in our case,
since the patient developed cochleovestibular deficit fol-
lowing VAD, we have suggested that the impairment of the
blood-labyrinth barrier of the entire labyrinth was prob-
ably related to a microembolism in the labyrinthine artery
from the VAD. Our presumption is also supported by a
recent report on a patient with cochleovestibular artery
syndrome that presented a blood—labyrinth barrier impair-
ment on 4 h post-contrast 3D-FLAIR sequence restricted
to the area of the cochleovestibular artery [5].
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the left side (white arrow), appearing as an hyperintensity with an
eccentric “crescent” shape. Right: 4 h post-contrast axial 3D-FLAIR
at the level of the superior semicircular canal (white arrow), utricle
(gray dotted arrow), saccule (white dotted arrow) and basal turn of
the cochlea (gray arrow head). A marked enhancement is observed on
the left side involving the whole labyrinthine structures
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