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Section 1
A 42-year-old previously healthy woman developed sudden right hearing loss, vertigo, and nausea.
She had a dull and compressing sensation in the right ear but denied any significant headache or
neck pain. She had no medical history including vascular risk factors and neuro-otologic disorders
and denied a recent history of head and neck trauma. Review of systems was unremarkable.
Neurologic examination showed a small spontaneous downbeat nystagmus only in darkness
without visual fixation. The downbeat nystagmus increased after horizontal head-shaking and in
the straight-head hanging position. There was neither gaze-evoked nystagmus nor skew deviation.
Bedside horizontal head impulse tests (HITs) and other neurologic examinations were also
normal. Pure tone audiometry documented a profound sensorineural hearing loss (SNHL) in the
right ear with a pure tone average at 100 dB (figure, A). Video-HITs showed normal head impulse
gains for all 6 semicircular canals (SCCs) but small covert saccades for right posterior SCC. The
results of bithermal caloric tests, cervical and ocular vestibular-evoked myogenic potentials, and
measurements of subjective visual vertical were normal.

Question for consideration:
1. Where does SNHL localize?
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Figure Patient findings

(A) Pure tone audiometry shows a profound hearing loss in the right ear at initial presentation. (B) The initial time of flight (TOF) angiography shows
a rather prominent anterior inferior cerebellar artery (AICA) (arrows). (C) Schematic illustration of the relationship between the AICA and the facial and
vestibulocochlear nerves in the brainstem and cerebellopontine cistern. (D) In the TOF angiography during the second event, right AICA was cut off at the
proximal portion (arrow). (E) Digital subtraction angiography clearly demonstrates an occlusion of the right AICA at the premeatal segment but normal
left AICA. (F, G) High-resolution vessel wall imaging shows a 1 cm, oval, T2 hypointense mass in the right cerebellopontine cistern (F, arrow) that arises
from right AICA (F, arrowhead), suggestive of AICA aneurysm. In addition, there is an eccentric hyperintensity in the mass (G, arrowhead), consistent with
a dissecting aneurysm. (H) Review of the initial MRIs reveals that the distal segment of AICA is dilated vs the proximal segment and the contralateral AICA
(arrow).
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Section 2
Sudden SNHL can result from any lesions involving the
auditory projection, but lesion location can be inferred
from associated vertigo and nystagmus. Although benign
paroxysmal positional vertigo occasionally occurs in asso-
ciation with sudden SNHL, the downbeat nystagmus in the
head upright position, the nature of spontaneous vertigo,
and the absence of previous episodes contradict benign
paroxysmal positional vertigo.1,2 Primary downbeat nys-
tagmus can develop in lesions involving the posterior SCC
projection or inferior cerebellum.2 Small covert saccades
during HITs for right posterior SCC in the absence of any
central neurologic signs favor a lesion involving the

posterior SCC or the inferior vestibular nerve.2 The ana-
tomical proximity between the cochlea and posterior SCC
and between the cochlear and inferior vestibular nerves may
explain the clinical manifestation.2 However, downbeat nystag-
mus is more commonly observed in inferior cerebellar lesions
that may cause vertigo without other central neurologic signs.2

Therefore, sudden SNHL with vertigo can be localized from the
inner ear to the pontocerebellar region.

Questions for consideration:
1. What are the causes of suddenSNHLwith orwithout vertigo?
2. Should we scan her brain?
3. What is the most plausible cause of sudden SNHL and

vertigo in this patient?

GO TO SECTION 3
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Section 3
Sudden SNHL with vertigo is mostly attributed to vascular,
traumatic, and inflammatory disorders (table e-1, doi.org/
10.5061/dryad.sf7m0cg1v).3 Thus, imaging of the brain,
intracranial and extracranial vessels, labyrinth, and internal
auditory canal may be required. In this patient, findings of
gadolinium-enhanced brain MRI were normal and time of
flight (TOF) and contrast magnetic resonance angiography
(MRA) well-visualized right anterior inferior cerebellar ar-
tery (AICA) (figure, B). Serologic tests for autoimmune or
other systemic disorders were unremarkable. The patient
had a presumptive diagnosis of idiopathic neurolabyrinthitis
based on the normal MRIs and MRA, young age, absence of
known vascular risk factors, and no recent history of neck or
head trauma.

Vertigo and downbeat nystagmus disappeared within 1 week,
but the hearing loss remained unchanged over the following 3
months despite oral and intratympanic steroid administration.
One year later, the patient revisited the emergency department
with a newly developed right facial palsy following transient
spontaneous vertigo for about 5minutes. The patient could not
wrinkle her right forehead and reported pain in the right retro-
auricular area along with dryness of the right eye. The hearing
loss in the right ear remained unchanged. Other findings of
neurologic and neuro-otologic examination were normal.

Questions for consideration:
1. How can we explain these sequential neurologic

presentations?
2. Should we rescan her brain?
3. What is the diagnosis for this patient?

GO TO SECTION 4
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Section 4
The peripheral type of facial palsy alluded that the lesion was
located distal to the facial nucleus.4 The preceding vertigo
without other neurologic symptoms and signs further localizes
the lesion in the cerebellopontine angle and internal auditory
canal where the facial and vestibular nerves run together
(figure, C).4 Given the previous attack of sudden SNHL with
vertigo, the patient’s symptoms may be ascribed to isolated
thromboembolism involving the arteries and nerves in the in-
ternal auditory canal that might have been missed during the
prior evaluation, or recurrent inflammation from viral reac-
tivation or autoimmune disorders.

Follow-up diffusion-weighted MRIs were normal, but perfusion
was delayed over the right AICA territory in the time to peakmap,
which implies concomitant ischemia of the inner ear supplied by
the internal auditory artery, a terminal branch of the AICA. The
TOF and contrast MRA showed a disappearance of the well-
visualized right AICA on the previous MRA (figure, D). Catheter
angiography confirmed a complete occlusion of the proximal
segment of right AICA (figure, E). High-resolution vessel wall
imaging showed a 1-cm oval mass in the right cerebellopontine
cistern where the AICA branches the internal auditory artery
(figure, F and G). The mass was originated from the AICA and
was characterized by heterogeneous T2 hypointensity with ec-
centric T1 contrast enhancement, indicating a dissecting AICA
aneurysm.5 A review of the previous MRIs revealed that the distal
segment of the right AICA was dilated more than the proximal
and contralateral segments (figure, H), which is suggestive of an
arterial dissection.5 Repeated investigation on autoimmune and
rheumatologic disorders was again unrevealing. All these findings
indicated serial developments of spontaneous AICA dissection,
aneurysmal formation, and finally ischemia of the cochle-
ovestibular and facial nerves due to thrombosis of the aneurysm.

Given the potential risk of subarachnoid hemorrhage that
could occur during recanalization,6 antiplatelets and anti-
coagulants were not administered. The patient developed no
additional neurologic symptoms and signs, and the occluded
dissecting aneurysm remained stable on follow-up MRA 12
months later. The facial palsy resolved, but the hearing loss
remained without improvement.

Discussion
This is thefirst documentation of AICA ischemia/infarction due to
thrombotic occlusion of the dissecting aneurysm. This study
highlights the possible linkage between one of the common neu-
rologic symptoms, sudden SNHLwith vertigo, and life-threatening
cerebellar artery dissection. Although cerebellar artery dissection is
extremely rare and challenging to diagnose,6 it should be recog-
nized as a cause for sudden SNHL with or without vertigo.

In this patient, the dilation of right distal AICA segment on the
initial MRA was an early sign of dissection.5 Thus sudden

SNHL and vertigo at the initial presentation appeared to be due
to distal embolization from the dissecting AICA at the proximal
portion. The profound hearing loss with a poor response to
systemic and intratympanic steroid administration is supportive
of ischemic mechanism.3 Vertigo and peripheral facial palsy
during the subsequent attack may be explained by ischemia/
infarction due to thrombotic or compressive occlusion of the
vasa nervorum by the dissecting aneurysm.

Among the various etiologies of sudden SNHL with or without
vertigo, vascular mechanisms have received little attention com-
pared to neoplastic or inflammatory disorders.3 However,
thromboembolic occlusion of the artery suppling the vestibulo-
cochlear nerve or labyrinth, mostly AICA but rarely posterior
inferior cerebellar artery, may give rise to isolated audio-
vestibulopathy.7 About 8%–30% of AICA strokes present with
isolated audiovestibulopathy.7 Furthermore, the future stroke risk
has been reported to be higher in patientswith suddenSNHL than
in a control group.8 Given its potentially grave prognosis, isolated
audiovestibulopathy from inner ear ischemia should be searched
carefully. MRIs are limited in assessing labyrinthine infarctions.9

Noninvasive techniques, including MRI or CT angiography and
high-resolution magnetic resonance vessel wall imaging, are im-
perfect in the diagnosis of small intracranial vascular pathologies,
especially cerebellar artery.10 Therefore, contemplation of clinical
manifestation and cardiovascular risks is essential for suspicion of
vascular inner ear damage. Careful follow-up with multimodal
imaging approach is required even when those at risk of cere-
brovascular events present with isolated audiovestibulopathy and
normal imaging initially. This report expands the causes of acute
isolated audiovestibulopathy into proximal AICA dissection.
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