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Abstract

Background: Most sudden-onset hearing loss is due to otolaryngologic- and very rarely to cerebrovascular disease.
We report a woman with sudden bilateral sensorineural hearing loss. This case suggests that even in the absence of
brainstem or cerebellar signs, magnetic resonance imaging (MRI) and MR angiography (MRA) should be performed
since such studies may reveal signs of life-threatening vertebrobasilar artery occlusion.

Case presentation: A 73-year-old Japanese woman with a history of hypertension, hyperlipidemia, and atrial fibril-
lation who su ered bilateral deafness with vertigo and vomiting was transferred from a local hospital to our depart-
ment. On admission her consciousness was clear and vertigo was absent. Neurological examination revealed only
bilateral sensorineural hearing loss. Head computed tomography (CT) returned no significant findings. The next
morning she gradually developed severe drowsiness. Di usion-weighted MRI demonstrated acute cerebral infarction
in the brainstem and bilateral cerebellum; MRA showed basilar artery occlusion due to a cardioembolic thrombus.
Revascularization was obtained by endovascular treatment. However, her condition worsened progressively during
the following hours. CT revealed new brainstem lesions, massive cerebellar swelling, and obstructive hydrocephalus.
She died on the second day after her admission.

Conclusions: When hearing loss is due to vertebrobasilar occlusive disease, the prognosis is very poor. We suggest
that vertebrobasilar stroke be suspected in patients with bilateral sensorineural hearing loss who present with risk fac-

Endovascular treatment

tors for stroke such as atrial fibrillation and other neurologic signs.
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Introduction

e prognosis of patients with sudden-onset sensorineu-
ral hearing loss, an inner ear disorder, is relatively good. It
tends to be due to idiopathic sudden deafness, Meniere’s
disease, or a perilymphatic fistula. More rarely it is attrib-
utable to vertebrobasilar ischemia. e incidence of
vertebrobasilar ischemia in sudden sensorineural hear-
ing loss is approximately 1.2% [1]. e anterior-inferior
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cerebellar artery (AICA) which originates from the
basilar artery (BA) is implicated in acute audiovestibu-
lar dysfunction. Sudden bilateral deafness due to AICA
ischemia is associated with multiple brainstem signs or
symptoms and rarely with a single factor.

When hearing loss is due to vertebrobasilar occlusion,
the prognosis is very poor. We report a woman who pre-
sented with only bilateral hearing loss without vertigo
and vomiting. Consequently, initially we did not suspect
specific anomalies including vertebrobasilar impair-
ment. However, angiography revealed occlusion of lower
third of the BA. Based on the experience reported here,
we suggest that patients with sudden bilateral hearing
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loss be subjected to MRI and MRA studies because they
may reveal signs of life-threatening vertebrobasilar artery
occlusive disease.

Case presentation

A 73-year-old Japanese woman with a history of hyper-
tension, hyperlipidemia, and atrial fibrillation (AF) with
a CHA2DS2-VASC score of 3 developed bilateral hearing
loss with vertigo and vomiting and was brought to a local
hospital. Her home medications included 5 mg daily of
atorvastatin. e diagnosis was sudden deafness and she
was transferred to our emergency department. At that
time her consciousness was clear. She had no significant
family, social, environmental, or employment history.
She did not smoke or take alcohol. Her blood pressure
was 147/72 mmHg, her pulse rate was 78 beats/minute
with AF, and her temperature 36.8 °C. One year earlier
she interrupted anticoagulant therapy because she expe-
rienced recurrent epistaxis.

She reported only bilateral hearing loss without ver-
tigo and vomiting. Dysarthria, weakness, ataxia, diplopia,
dysphagia, and Horner syndrome were absent. As com-
puted tomography (CT) returned no specific findings
(Fig. 1) she returned home and was scheduled for audi-
ometry on the next day.

e next morning her consciousness decreased pro-
gressively and she returned to our hospital. At the
time of admission she was severely drowsy. Her Glas-
gow Coma Scale (GCS) score was 7 (E2V1M4) and
the National Institute of Health Stroke Scale (NIHSS)
score was 33. We found the normal pupil reflexes,
symmetrical facial responses and withdrawal of both
arms and legs to painful stimuli. Her general physi-
cal examination was unremarkable. Her blood pres-
sure was 170/90 mmHg, her pulse rate was 80/minute
with AF, and her temperature 36.4 °C. Her labora-
tory test results showed a white blood cell count of
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8.8 x 10%/1, hemoglobin of 14.7 g/dl, platelet count of
268 x 10%/1, blood urea nitrogen 11.3 mg/dl, and cre-
atinine of 0.58 mg/dl, as well as a normal liver function
test result. Di usion-weighted imaging (DW!1) revealed
acute multifocal lesions involving the bilateral cerebel-
lar hemispheres and pons and the posterior circulation.

e DWI posterior circulation Acute Stroke Progno-
sis Early CT Score (DWI-pc-ASPECTS) was 7 (Fig. 2a,
b). e susceptibility vessel sign was noted in the BA
on T2*-weighted images (Fig. 2c). Magnetic resonance
angiography (MRA) and 3D CT angiography (CTA)
showed occlusion of the V3—4 segments of the bilat-
eral vertebral arteries (VA) and the BA (Fig .2d, e). As
conservative treatment was thought to be ine ective we
started edaravone infusion (30 mg intravenously, twice
a day) and performed endovascular treatment.

Transfemoral cerebral angiography showed occlu-
sion of the V4 segment of the left VA just proximal
to its union with the BA (Fig. 3a, b). Left common
carotid angiography demonstrated retrograde blood
flow into the BA and the bilateral superior cerebel-
lar artery (SCA) via the left posterior communicating
artery (PcomA); the proximal side was obstructed to
the union area. Two-pass 5MAX ACE (Penumbra Inc.,
Alameda, USA) using a direct aspiration first-pass tech-
nique was successful. While the BA trunk was com-
pletely reperfused, the right AICA and SCA remained
occluded (Fig. 3c).

Her past history of untreated AF and current angio-
graphic findings strongly suggested a cardioembolic
thrombus-induced basilar artery occlusion; we did not
perform echocardiography. Postoperatively she was
comatose; brain CT showed a large brainstem infarct
and upward herniation (Fig. 4) and she died on the sec-
ond day after admission. Whole body and brain autopsy
was not performed.

Fig. 1. Brain computed tomography showed no new lesions in the area of the cerebellar hemispheres and brainstem
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Fig. 2. Di usion-weighted brain MRI showing acute multifocal lesions involving the bilateral cerebellar hemispheres (a, b). The susceptibility vessel

sign was noted in the middle portion of the basilar artery on the T2*-weighted image (c). The V3 segment of the right VA, the V4 segment of the left
VA, and the lower third of the BA were occluded on MRA and 3D-CTA images (d, €)

G2 o AN
Fig. 3. Anteroposterior left vertebral angiography revealed BA trunk occlusion (a). Anteroposterior left common carotid angiograms showed
reverse flow into the BA and SCA through the PcomA (b). Post-thrombectomy, the last anteroposterior left vertebral angiogram demonstrated total
recanalization of the BA trunk and residual occlusion of the right AICA and SCA (c)
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Fig. 4. Postoperative brain CT demonstrated progressive infarction and transtentorial upward herniation

Discussion

We showed a woman who presented with only bilateral
hearing loss without vertigo and vomiting caused by
embolic occlusion of lower third of the BA. When hear-
ing loss is due to vertebrobasilar occlusion, the prognosis
is very poor. We suggest that patients with sudden bilat-
eral hearing loss be subjected to MRI and MRA studies
because they may reveal signs of life-threatening verte-
brobasilar artery occlusive disease.

Sudden-onset sensorineural hearing loss usually suggests
an inner ear disorder, e.g. Meniere disease, acute labyrinthi-
tis, autoimmune inner ear disease, or a perilymphatic fistula.
Most sudden-onset sensorineural hearing loss is unilat-
eral. e reported incidence of vertebrobasilar ischemia in
patients with sudden sensorineural hearing loss is approxi-
mately 1.2—8.0% [1, 2]. Vertebrobasilar artery occlusion was
implicated in 6% of patients with acute sensorineural hear-
ing loss [3]; 1.4% of patients with vertebrobasilar impair-
ment presented with bilateral hearing loss [4]. Strokes
associated with BA occlusion elicit numerous neurological
symptoms or signs. Huang et al. [4] reported 7 patients with
bilateral sudden deafness due to vertebrobasilar occlusive
disease, 4 of them su ered vertigo only at onset. We suspect
that vertebrobasilar ischemia is often overlooked.

Our patient had no symptoms of brainstem and cerebel-
lar involvement. Among vascular causes, ischemic stroke
in the territory of the AICA, a branch of the BA, is the
leading cause of sensorineural hearing loss [5, 6]. Usu-
ally the internal auditory artery (IAA) originates from the
AICA and the inner ear receives its sole supply from the
IAA. Strokes in the AICA territory have been shown to
be associated with occlusion of a BA branch [7-9]. At the
time of admission to our hospital, our patient presented
with only bilateral hearing loss without vertigo and vom-
iting, consequently, initially we did not suspect specific
anomalies including vertebrobasilar impairment. However,
angiography revealed occlusion of lower third of the BA.

Misery perfusion in the bilateral AICA territories was
due to insu cient supply from the PcomA-mediated
retrograde collateral pathway. Because the inner ear
requires a high-energy metabolism and the IAA is an end
artery with little collateral circulation from the otic cap-
sule, the inner ear is particularly vulnerable to ischemia
[10—14]. e vestibular structure is relatively well sup-
plied by a rich network of anastomosing vessels from the
posterior inferior cerebellar artery (PICA), the SCA, and
the VA [15-17]. AICA hypoperfusion associated with
BA occlusion can result in selective damage and elicit
cochlear dysfunction, leading to bilateral sensorineural
hearing loss. Our patient su ered acute progression of
ischemia to the bilateral cerebellum and the pons of the
posterior circulation and she manifested severe symp-
toms of brainstem involvement.

Many patients with vertebrobasilar occlusive disease
have a poor outcome and experience truncal ataxia,
guadriplegia, locked-in syndrome, coma, and death [4,
18, 19]. Before the onset of transient vertigo, nausea and/
or tinnitus, 8—16% of patients with AICA territory infarc-
tion manifest acute audiovestibular disturbance [4, 11,
20].  erefore, especially older patients with sudden-
onset sensorineural hearing loss and episodic central
nervous system symptoms or signs and a history of ath-
erosclerosis or embolism must be carefully evaluated.
Our patient had a history of untreated AF. e delivery
of recombinant tissue plasminogen activator (rtPA) has
been the standard of care in patients with acute ischemic
stroke. However, rtPA must be administered within
4.5 h of stroke onset. To address acute ischemic stroke
due to intracranial large-vessel occlusion, endovascular
treatment by mechanical thrombectomy has been rec-
ommended [21, 22]. A meta-analysis [23] found that end-
ovascular thrombectomy was e ective when performed
within 6—24 h after the onset of ischemic stroke as long
as the region was still ischemic and not yet infarcted.
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ere is no su cient evidence for the e ectiveness of
this treatment in patients with BA occlusion. We found
no recommendations for using both rtPA and endovas-
cular thrombectomy at the posterior circulation in our
patient. Yoon et al. [24] and Kim et al. [25] reported that
they obtained a good clinical outcome when they treated
patients with a DWI-pc-ASPECTS of 6 or less by endo-
vascular reperfusion therapy. Although endovascular
treatment revascularized the vertebrobasilar artery in
our patient, it was too late to prevent the expansion of
irreversible ischemic damage. We suggest that the early
diagnosis and proper management of audiovestibular
events may provide a window to prevent the progression
of infarction to larger areas of the posterior circulation.

Conclusion
Ours is a rare case of sudden bilateral sensorineural hearing
loss due to embolic occlusion of the vertebrobasilar artery,
the AICA, and the PICA. e delayed diagnosis of ischemic
stroke in the posterior circulation can be life-threatening.
erefore, an early diagnosis and the proper management
of hearing impairment may provide a window to prevent
the progression of infarction to larger areas of the brainstem
and cerebellum. Clinicians must consider the possibility of
vertebrobasilar occlusive disorder especially in patients with
sudden bilateral hearing impairment, with risk factors for
stroke and the manifestation of other neurologic signs.
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