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Abstract
BACKGROUND
[bookmark: OLE_LINK264][bookmark: OLE_LINK265]Sudden hearing loss (SHL) is associated with serious systematic conditions such as neoplasms, vascular events, autoimmune diseases, infections, and iatrogenic injury. Some authors report that SHL can be an early warning sign of impending vertebrobasilar ischemic stroke. It is important to distinguish stroke from benign disease. 

CASE SUMMARY
A 48-year-old male patient presented with SHL and vertigo as first symptoms. Diffusion-weighted imaging revealed high signal intensity in the left posterior inferior cerebellar artery territory of the cerebellar hemisphere and high signal intensity in the right pons and bridge cerebellar arm, confirming that the patient had cerebral infarction. Treatment with antiplatelet drugs, steroid anti-inflammatory drugs, and neurotrophic nerve therapy promoted blood circulation and removed blood stasis, and the symptoms of the patient were significantly improved. 

CONCLUSION
SHL and vertigo could be the initial symptoms of vertebrobasilar ischemic stroke. 
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Core Tip: We report a 48-year-old male patient who was confirmed to have cerebral infarction with sudden hearing loss and vertigo as initial presenting symptoms. Our case suggests that if a patient with vascular risk factors initially present with SHL and vertigo before additional signs of brainstem or cerebellar infarction appear, doctors should consider the possibility of symptoms of posterior circulation infarction. For stroke patients, timely diagnosis and treatment are needed.


INTRODUCTION
Sudden hearing loss (SHL) is defined as acute sensorineural hearing loss of more than 30 dB over three or more consecutive frequencies in a pure-tone audiometry test[1]. Various causes, such as infection, vascular events, coagulation disorders, neoplasms, and demyelinating disease, are related to SHL; however, in most cases, the cause is idiopathic[2]. Among vascular factors, infarction caused by thrombosis or embolism of the anterior inferior cerebellar artery (AICA) is the main cause. Only 1% of patients experience SHL because of a non-AICA territory vertebrobasilar ischemic stroke[3]. It has been suggested, therefore, that new hearing loss in the context of acute vertigo might be an important stroke predictor[4]. However, the underlying cause of the SHL and vertigo is controversial. Although many clinicians take it as a benign disease, such as Menière’s disease or labyrinthitis, we should distinguish it from stroke, especially infarction. To clarify the issue, we report a patient who developed unilateral SHL and vertigo as initial symptoms before simultaneous anterior inferior and posterior inferior cerebellar artery infarction.

CASE PRESENTATION
Chief complaints
A 48-year-old male patient was admitted to our emergency department with acute left hearing loss accompanied by spontaneous vertigo, nausea, and vomiting that occurred suddenly when he stood up, without other accompanying neurological symptoms.

History of present illness
Intracranial hemorrhage was excluded by head computed tomography. Therefore, we considered the patient had cerebral infarction, and he was given aspirin and statins. The next day, the patient had dysarthria, left facial palsy, left limb weakness, and ataxia but no nystagmus or sensory loss. He was then sent to the stroke unit for further examination and treatment.

History of past illness
He was found to have hypertension 1 year ago but did not receive proper medical treatment.

Personal and family history
The patient had a long history of heavy smoking but no history of hearing impairment, head trauma, meningitis, autoimmune diseases, or taking any ototoxic drugs. 

Physical examination
On admission, his vital signs included blood pressure 170/80 mmHg, pulse rate 82 bpm, respiration rate 19/min, and body temperature 36.6 °C. The left side pathological signs were positive by physical examination. Intracranial hemorrhage was excluded by head computed tomography. Therefore, we considered the patient had cerebral infarction, and he was given aspirin and statins. The next day, the patient had dysarthria, left facial palsy, left limb weakness, and ataxia but no nystagmus or sensory loss. No abnormality was found in the external auditory canal and tympanic membrane. Weber and Rinne tests demonstrated a sensorineural hearing defect on the left side. Unfortunately, there was no pure tone audiometry.

Laboratory examinations
The results of whole blood count, serum electrolytes, liver function tests, urea nitrogen, creatinine, and C-reactive protein were normal. He was sent to the neurology ward for stroke treatment. 

Imaging examinations
Diffusion-weighted imaging (DWI) revealed a high-signal intensity in the left posterior inferior cerebellar artery (PICA) territory of the cerebellar hemisphere and in the right pons and left bridge cerebellar arm (Figure 1). The yellow and thick arrow indicates that the left auditory nerve was thickened and slightly higher on T2 fluid-attenuated inversion recovery images and high signal on DWI, suggesting swelling of the auditory nerve (Figure 2). Cerebral angiography showed that the left vertebral artery supplied blood to the PICA but no development of the AICA. There was linear stenosis of the right vertebral artery and no development of the intracranial artery (Figure 3).

FINAL DIAGNOSIS
According to the clinical features and radiological findings, the patient was diagnosed with cerebral infarction that was supplied in the territory of the AICA and PICA.

TREATMENT
When we considered that the patient had cerebral infarction, aspirin and statins were used immediately. After 10 d of further treatment in the stroke unit, the patient recovered and was discharged.

OUTCOME AND FOLLOW-UP
The patient was followed for at least 3 mo after the onset of SHL due to posterior circulation ischemic stroke and showed complete hearing recovery.

DISCUSSION
SHL has traditionally been considered to be a neglected and underestimated symptom of stroke. However, because the blood supply to the auditory system originates from the posterior circulation, stroke in the distribution of the posterior circulation can present with SHL and/or tinnitus[5]. In this case, the late occurrence of facial palsy and dysarthria following SHL and vertigo was sufficient to alarm the physician to the possibility of a vascular incident. Fortunately, after careful examination, we considered the patient had cerebral infarction, and he was given aspirin and statins. Magnetic resonance imaging plays an important role in the diagnosis of cerebral infarction, especially in auditory vestibular nerve infarction. In this patient, thin-section DWI allowed prompt and early diagnosis, which revealed a high signal intensity in the left AICA and PICA territories. The left auditory nerve was thickened and slightly higher on T2 fluid-attenuated inversion recovery images and high signal on DWI, suggesting swelling and infarction of auditory nerve.
To our knowledge, the internal auditory artery (IAA) is a main feeder to the inner ear and usually originates from the AICA or less frequently from the PICA or basilar artery[6]. The IAA divides into two main branches: The common cochlear artery and the anterior vestibular artery. The common cochlear artery further branches into the main cochlear artery and the vestibulocochlear artery; the latter forming the posterior vestibular artery and the cochlear ramus[7]. The posterior vestibular artery is the source of blood supply to the inferior part of the saccule and the ampulla of the posterior semicircular canal[8]. Diseases involving the IAA usually affect both the cochlea and the vestibular labyrinth, resulting in audio vestibulopathy. Thus, differentiating acute infarction from acute labyrinthitis is important to prevent the spread of infarction. Patients with AICA infarction may present with both central and peripheral vestibulopathies[9]. However, audiovestibular loss due to non-AICA territory posterior circulation infarction is commonly associated with cerebellar infarction in the territory of the PICA. 
Our patient had SHL and vertigo as initial presenting symptoms, which could be predictors of cerebral infarction. Cerebral angiography showed that the left vertebral artery supplied blood to the PICA but no development of AICA, which could explain the cerebral infarction in the territories of the left AICA and PICA. We also saw that there was linear stenosis of the right vertebral artery and no development of the intracranial artery, which resulted in infarction of the right pons. This finding suggested that physicians may also consider the possibility of an impending symptom of AICA and/or PICA infarction in patients with vascular risk factors and persistent vertigo, especially along with SHL, before additional brainstem or cerebellar symptoms appear. A recent study[10] on the long-term outcome of SHL with a vascular cause reported that approximately 65% of the patients who were followed for at least 1 year after the onset of SHL due to posterior circulation ischemic stroke (mainly AICA territory cerebellar infarction) showed partial or complete hearing recovery. Similarly, our patient’s left ear hearing loss was significantly improved after standardized treatment in the stroke unit.
Unfortunately, there was no pure tone audiometry in our patient. However, this did not affect our judgment of the disease. Clinicians should be aware of the possibility that SHL and vertigo may portend stroke, not just benign disease.

CONCLUSION
This case demonstrated that SHL and vertigo could be initial symptoms of vertebrobasilar ischemic stroke. When a physician encounters a patient with SHL and vertigo, it is important to consider whether it is of central or peripheral origin. Our case suggests that if a patient with vascular risk factors initially presents with SHL and vertigo before additional signs of brainstem or cerebellar infarction, physicians should consider the possibility of posterior circulation infarction. For stroke patients, timely diagnosis and treatment are needed.
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Figure Legends
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Figure 1 The results of diffusion-weighted imaging in patients with brain magnetic resonance imaging. A: Diffusion-weighted imaging (DWI) revealed high signal intensity in the left posterior inferior cerebellar artery territory of the cerebellar hemisphere; B: DWI revealed high signal intensity in the right pons and bridge cerebellar arm. The yellow arrow indicates that the left auditory nerve was high signal on DWI, suggesting infarction of the auditory nerve.
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Figure 2 The results of T2 fluid-attenuated inversion recovery in patients with brain magnetic resonance imaging. A: T2 fluid-attenuated inversion recovery imaging revealed normal appearance; B: The yellow arrow indicates that the left auditory nerve was thickened and slightly higher on T2 fluid-attenuated inversion recovery images, suggesting swelling of the auditory nerve.
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Figure 3 The results of cerebral angiography in the patient. A: The left vertebral artery supplied blood to the posterior inferior cerebellar artery, but there was no development of the anterior inferior cerebellar artery; B: Linear stenosis of the right vertebral artery and no development of the intracranial artery.
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