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INTRODUCTION

Osteomas of the internal auditory canal (IAC) are benign bone tumours, rarely observed in this site. The main differential diagnosis is exostosis, which does not contain any bone marrow, is often multiple and bilateral, and has a large implantation base [START_REF] Schutt | Bilateral osteomas and exostoses of the internal auditory canal[END_REF]. Symptoms can include vertigo, sensorineural hearing loss, tinnitus or hemifacial palsy or spasm [START_REF] Schutt | Bilateral osteomas and exostoses of the internal auditory canal[END_REF]. The term vestibular paroxysmia (VP) was coined by Brandt et al. [START_REF] Brandt | Vestibular paroxysmia: a treatable neurovascular crosscompression syndrome[END_REF] to describe brief and intense vertigo generated by compression-induced dysfunction (ephaptic transmission) of the cochleovestibular nerve (VIII), crossed by a vessel in the cerebellopontine angle. We report the case of a woman with bilateral IAC osteomas and hearing loss of the right ear associated with bilateral earache, and brief vertigo when rapidly turning the head. The characteristics of the ear pain corresponded to the clinical criteria of nervus intermedius (Wrisberg) neuralgia [START_REF]The International Classification of Headache Disorders (ICHD) 3 rd edition[END_REF], the vertigo corresponded to Brandt's criteria [START_REF] Brandt | Vestibular paroxysmia: a treatable neurovascular crosscompression syndrome[END_REF] for VP and MRI revealed neurovascular compression (NVC) between the cochleovestibular nerve and the right anterior inferior cerebellar artery.

Since the first description of bilateral IAC osteoma by Vrabec et al. [START_REF] Vrabec | Osteoma of the internal auditory canal[END_REF], only three similar cases have been reported in the literature [START_REF] Schutt | Bilateral osteomas and exostoses of the internal auditory canal[END_REF][START_REF] Gerganov | Bilateral osteomas arising from the internal auditory canal: case report[END_REF], and none of these published cases comprised associated NVC at the same site.

Case report

A 75-year-old woman with no otoneurological history attended our department with recent onset of hearing loss of the right ear associated with ipsilateral "typewriter" tinnitus, and bilateral paroxysmal ear pain radiating to the retroauricular region, that was worsened by palpation. She also described very brief episodes of severe vertigo. Otoneurovestibular clinical examination was normal, with no signs of vestibular deficit, or facial nerve dysfunction. Pure-tone audiometry revealed unilateral right nerve deafness with a mean hearing loss of 60 dB, and speech audiometry was severely impaired on the right (speech reception threshold at 100 dB), but only slightly altered on the left (Fig. 1). However, auditory brainstem responses (clicks) demonstrated normal and symmetrical conduction times at 90 dB HL. Vestibular assessment by videonystagmography (Synapsis -Marseille) showed an isolated deficit of 25% on caloric tests on the right side. The Video Head Impulse Test (Otometrics, Denmark) showed a normal gain of the vestibulo-ocular reflex for the 3 pairs of semicircular canals. Vestibular-evoked myogenic potentials showed normal bilateral thresholds at 95dB HL. Computed tomography (CT; Fig. 2) demonstrated bilateral calcified opacities in the temporal bone, in the posterior superior part of the IAC, typical of osteomas. MRI of the IAC demonstrated bilateral hypointense images on T1-and T2-weighted sequences. On the T1-weighted 3D sequence, the porus of the IAC appeared to be narrowed (opening width: 2.2 mm on the right and 2.4 mm on the left), with a normal value of about 7 mm [START_REF] Marques | Morphometric analysis of the internal auditory canal by computed tomography imaging[END_REF]. The anteroposterior diameters of the IAC were subnormal (normal: 4 mm, [START_REF] Marques | Morphometric analysis of the internal auditory canal by computed tomography imaging[END_REF]). On the MRI fusion sequence (Gadolinium-enhanced T1 3D and T2 RH Drive, Philips Healthcare, Amsterdam, Netherlands), the right cochleovestibular nerve and the inferior part of the right facial nerve appeared to be compressed between the AICA and the inferior wall of the right IAC (Fig. 3). On the left side, only the inferior part of the facial nerve appeared to be compressed by the left AICA.

On the basis of these clinical and radiological findings, a diagnosis of right cochleovestibular nerve compression syndrome in a narrowed IAC due to osteoma was proposed. Bilateral nervus intermedius neuralgia secondary to compression was also suspected.

Treatment with oxcarbazepine (150 mg morning and evening for one month) was proposed.

Vestibular symptoms gradually improved and tinnitus completely resolved. On completion of treatment, follow-up pure-tone audiometry showed almost normal thresholds in the right ear (Fig. 1), and speech audiometry was also almost normal. One year after tapering medical treatment, the patient no longer presented any cochleovestibular symptoms, but continued to complain of less severe retroauricular pain.

DISCUSSION

According to the International Classification of Vestibular Disorders (ICVD) criteria of Barany's classification [START_REF] Strupp | Vestibular paroxysmia: Diagnostic criteria Consensus document of the Committee for the Classification of Vestibular Disorders of the Bárány Society[END_REF], this patient presented clinical signs strongly suggestive of right cochleovestibular neurovascular compression. Imaging confirmed the presence of bilateral osteomas in the porus of the IAC. On the right side, the osteoma appeared to have gradually altered the local anatomy by narrowing the IAC, predisposing to neurovascular compression of the right cochleovestibular nerve by the AICA. Auditory brainstem response (ABR) was normal in this patient, with no electrophysiological arguments in favour of NVC. According to De Ridder et al. ABR can be normal for the first few years of the disease, at the early stages of nerve demyelination and desynchronization [START_REF] De Ridder | Tinnitus in vascular conflict of the eighth cranial nerve: a surgical pathophysiological approach to ABR changes[END_REF]. Improvement of tinnitus and vestibular paroxysmia in response to low-dose antiepileptic drugs, as in our patient, has been well documented in the literature [START_REF] Brandt | Vestibular paroxysmia: a treatable neurovascular crosscompression syndrome[END_REF][START_REF] Russell | Gabapentin responsive audiovestibular paroxysmia[END_REF]. Levine et al. reported a series of six patients with typewriter tinnitus in a context of probable NVC, which was improved by carbamazepine [START_REF] Levine | Typewriter tinnitus: a carbamazepine-responsive syndrome related to auditory nerve vascular compression[END_REF] a neuronal membrane stabilizer. In our patient, oxcarbazepine therapy appeared to have induced resolution of tinnitus on the right side, with marked ipsilateral improvement of hearing thresholds on pure-tone audiometry and a normal intelligibility score on speech audiometry, which could constitute an additional aetiological argument in favour of NVC.

Retroauricular pain was only partially relieved by treatment and may correspond to secondary nervus intermedius neuralgia. Lietin et al. reported hemifacial spasm associated with an osteoma of the IAC [START_REF] Liétin | Osteoma of the internal auditory canal[END_REF]. As our patient did not present any hemifacial spasm, the compression may have more particularly involved the nervus intermedius. However, a nervus intermedius lesion is difficult to confirm radiologically, as this small calibre nerve adherent to the vestibular nerve is almost impossible to detect by currently available MRI techniques, in contrast with the other cranial nerves involved in NVC [START_REF] Inoue | Nervus Intermedius Neuralgia Treated with Microvascular Decompression: A Case Report and Review of the Literature[END_REF]. To our knowledge, this is the first description of a case with symptomatic, ipsilateral neurovascular compression syndrome of the cochleovestibular nerve and nervus intermedius, secondary to the presence of a osteoma narrowing the IAC. 
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 2 Fig. 2. Head CT scan, sagittal (A-B), axial (C-D), and coronal (E-F) sections showing

  

  

on the right (Fig. C,E). Diameter of the IAC meatus at the porus: 2.2 mm on the right, 2.4 mm on the left (A-B, green arrows). Anteroposterior diameters are normal.