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Hearing loss is a rare complication of cardiac surgery; bilateral profound deafness has never been reported. A 45-year-old male presented with profound bilateral sudden deafness following arch surgery and frozen elephant trunk. Patient's presentation, surgery details, and etiological mechanisms are discussed.
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Introduction

Sudden sensorineural hearing loss (SSNHL) is defined as hearing loss of more than 30 dB in at least three contiguous audiometric frequencies developing in less than 3 days. It is most often unilateral, with a prevalence of 5 to 27 cases per 100,000 people [START_REF] Chandrasekhar | Clinical Practice Guideline: Sudden Hearing Loss (Update)[END_REF]. In adults, most cases are idiopathic. The etiopathogenic mechanisms are still unknown and supposed to be multifactorial. Distal microcirculation damage is incriminated. Risk factors similar to those of cardiovascular disease have been suggested. Bilateral SSNHL accounts for only 5% of cases and represents a medical emergency.

We describe the first case of profound bilateral SSNHL following aortic arch surgery under circulatory arrest and use of a "frozen elephant trunk" (FET).

Observation

A 45-year-old African patient, with no past medical history and normal preoperative hearing, was referred and managed surgically a week after a type A aortic dissection.

The intervention consisted of replacement of the ascending aorta and arch using a 10 cm long "frozen elephant trunk" (Thoraflex®, Terumo) and separate reimplantation of the brachiocephalic arterial trunk and left common carotid artery. The left subclavian artery was not reimplanted. The procedure was performed under moderate hypothermic circulatory arrest (minimal bladder temperature at 24.6°C and minimal oesophageal temperature at 21.9°C) and bilateral antegrade cerebral perfusion. Extracorporeal circulation (ECC) time was 188 minutes, aortic crossclamping 102 minutes and circulatory arrest time 31 minutes. The patient was reoperated within 48 hours for haemostasis.

Upon extubation, the patient reported profound bilateral deafness. Tinnitus were associated. Otoscopy was normal. Specialized neurological examination found an isolated cerebellar syndrome.

Tonal audiometry found severe to profound bilateral and symmetrical hearing loss.

Vocal audiometry found no speech intelligibility. Temporal bone CT-scan was normal.

The cerebral MRI found multiple small superficial and deep infarctions associated with micro-bleedings (Figure 2). The multiplicity and size of infarctions evoked an embolic mechanism.

The serological assessment found an old cured toxoplasmosis, negative hepatitis B and C serologies, as well as negative HSV and VZV PCR. The patient benefited from a 5-day corticosteroid treatment at 1 mg/kg/day, combined with an antiplatelet treatment.

At one-month follow-up, the patient showed bilateral slight improvement with a twenty-decibels gain and a bell-shaped vocal audiometry (Figure1) and described an auditory fatigue. These data supported a retrocochlear component such as auditory neuropathy.

Discussion

This is the first reported case of profound bilateral SSNHL complicating cardiac surgery with circulatory arrest and placement of a FET.

The pathophysiological factors most commonly associated with bilateral SSNHL are toxic, neoplastic, vascular and autoimmune. Bilateral SSNHL is associated with an overall mortality rate of 16% [START_REF] Chandrasekhar | Clinical Practice Guideline: Sudden Hearing Loss (Update)[END_REF].

A limited number of articles have studied the association of hearing loss with ECC, reporting few cases of unilateral SSNHL [START_REF] Walsted | Hearing loss after cardiopulmonary bypass surgery[END_REF]. Only one case of mild bilateral SSNHL, spontaneously resolving within 24 hours, has been reported after ECC for mitral repair [START_REF] Son | Temporary bilateral sensorineural hearing loss following cardiopulmonary bypass -A case report[END_REF]. No SSNHL have been described after aortic surgery with circulatory arrest or placement of a FET.

The pathophysiological hypotheses for hearing loss are based on micro-embolic mechanism, a state of underlying hypercoagulability and intraoperative hypotension leading to cerebral hypoperfusion [START_REF] Shapiro | A study of the effects of cardiopulmonary bypass surgery on auditory function[END_REF]. The most likely explanation in this case is bilateral occlusion of the cochlear branch of the internal auditory artery, provoking ischemia of the cochlea and cochlear nerve, resulting in an endo and retrochochlear deafness. Cerebral hypoperfusion during circulatory arrest may have aggravated the ischemic phenomenon.,. This hypothesis is supported by MRI, which shows other micro-embolic lesions, even if no cochlear lesion or internal auditory canal is highlighted. Neurovascular complications affect 1 to 3% of patients after cardiac surgery with ECC. Aortic arch and supra-aortic vessels surgeries are particularly at risk. This risk increases after circulatory arrest and especially in the context of aortic dissection, reaching an incidence of 10 to 15% [START_REF] Evangelista | Insights From the International Registry of Acute Aortic Dissection: A 20-Year Experience of Collaborative Clinical Research[END_REF]. Otherwise, no ototoxicity is reported with the anaesthesia protocol or preoperative antibiotics used in this case.

Conclusion

We report the first case of profound bilateral SSNHL complicating cardiac surgery with circulatory arrest and placement of FET. Little is known about the auditory consequences of such procedures. Prospective studies should be led to identify such adverse effects. 
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