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Glial heterotopia of the middle ear
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Introduction: Glial heterotopia is defined as the presence of normal glial tissue in an abnormal site.

Case report: We report the case of a 63-year-old man who presented with right hearing loss and tinnitus. ENT examination, computed tomography and magnetic resonance imaging showed signs of chronic otitis media. Right mastoidectomy demonstrated a solid mass of the right mastoid and middle ear with no associated dehiscence of the tegmen tympani.

Histological examination of the mass revealed normal glial tissue.

Discussion: Glial heterotopia is a rare entity, which must be distinguished from encephalocele. It is usually an incidental surgical finding when the surgeon observes a mass of the mastoid and middle ear not communicating with the central nervous system.

Histological examination confirms the diagnosis by revealing normal glial tissue in the ear.

Introduction

Glial heterotopia, also known as glial choristoma, corresponds to the presence of normal mature glial tissue in an abnormal site, i.e. outside of the brain and spinal cord [START_REF] Shim | Neuroglial Choristoma of the Middle Ear with Massive Tympanosclerosis: A Case Report and Literature Review[END_REF]. Glial heterotopia usually involves in midline structures (nose, nasopharynx, oropharynx, soft palate, tongue), while non-midline sites (eyes, lungs, skin) are exceptional [START_REF] Shim | Neuroglial Choristoma of the Middle Ear with Massive Tympanosclerosis: A Case Report and Literature Review[END_REF][START_REF] Farneti | Neuroglial choristoma of the middle ear[END_REF][START_REF] Uğuz | Glial heterotopia of the middle ear[END_REF][START_REF] Martinez-Peñuela | Glial choristoma of the middle ear: report of 2 cases[END_REF].

Most reported cases of heterotopia in the middle ear correspond to heterotopic salivary tissue [START_REF] Shim | Neuroglial Choristoma of the Middle Ear with Massive Tympanosclerosis: A Case Report and Literature Review[END_REF][START_REF] Farneti | Neuroglial choristoma of the middle ear[END_REF][START_REF] Uğuz | Glial heterotopia of the middle ear[END_REF][START_REF] Martinez-Peñuela | Glial choristoma of the middle ear: report of 2 cases[END_REF]. Fewer than 15 cases of glial heterotopia of the middle ear have been reported in the literature. We report a case of incidental discovery of glial heterotopia of the middle ear and mastoid.

Case report

A 63-year-old man with a history of hypertension consulted for right unilateral hearing loss associated with homolateral tinnitus and autophony. He had no history of head injury or brain or ear surgery.

The initial clinical ENT examination revealed features of right serous otitis media, for which a T-tube transtympanic ventilator was inserted. The patient subsequently presented recurrent right otorrhea related to the ventilator tube. Audiometry revealed conductive hearing loss predominantly affecting low frequencies (250 and 500 Hz) with a mean loss of 20 dB.

Unenhanced computed tomography (CT) of the temporal bones revealed the presence of fluid and mucus in the mastoid air cells and right tympanum with no associated bone changes and no abnormality of the ossicular chain (Figure 1). Gadolinium-enhanced brain and cochleovestibular magnetic resonance imaging (MRI) confirmed the presence of fluid in the right tympanum and mastoid air cells.

Right mastoidectomy was therefore performed, revealing a highly vascular, solid, greyish mass occupying part of the right mastoid and tympanum, which was sent for histological examination (Figure 2). Exploration of the mastoid and tympanum confirmed that the tegmen tympani was intact no visible bone or dural defect. The ossicular chain was intact and mobile with no involvement of the facial nerve in the facial canal. Complete resection of the mass was performed. Histological examination of this mass was in favour of non-neoplastic glial tissue associated with chronic and subacute inflammatory connective tissue changes (Figure 3).

The postoperative course was uneventful with no neurological complications, and resolution of right otorrhea and recovery of normal hearing.

Discussion

Glial heterotopia is defined as normal glial tissue situated outside of the central nervous system (CNS). It is generally observed in midline structures and only rarely involves nonmidline sites, such as the ear [START_REF] Shim | Neuroglial Choristoma of the Middle Ear with Massive Tympanosclerosis: A Case Report and Literature Review[END_REF][START_REF] Farneti | Neuroglial choristoma of the middle ear[END_REF][START_REF] Uğuz | Glial heterotopia of the middle ear[END_REF][START_REF] Martinez-Peñuela | Glial choristoma of the middle ear: report of 2 cases[END_REF]. The most common form of heterotopia in the ear is heterotopic salivary tissue, which is often associated with 1st and 2nd branchial arch anomalies, suggesting abnormalities of embryonic development [START_REF] Farneti | Neuroglial choristoma of the middle ear[END_REF][START_REF] Martinez-Peñuela | Glial choristoma of the middle ear: report of 2 cases[END_REF].

The aetiopathogenesis of glial heterotopia of the ear remains uncertain, but two theories have been proposed:

-The absorption theory, in which an encephalocele, corresponding to herniation of brain tissue, occurs spontaneously or secondary to trauma, infection or neoplasm. The pedicle of the encephalocele, communicating directly with the CNS, becomes detached and may be absorbed or become vestigial. An ectopic mass is then formed. According to this theory, glial heterotopia is therefore a type of encephalocele in which the communication with the CNS has disappeared.

-The second theory corresponds to an abnormality of embryonic development affecting neuroectodermal cells that are able to differentiate and proliferate. These distant cells form an ectopic mass of brain tissue corresponding to a vestigial neural crest [START_REF] Shim | Neuroglial Choristoma of the Middle Ear with Massive Tympanosclerosis: A Case Report and Literature Review[END_REF][START_REF] Garetier | Heterotopic nasopharyngeal neuroglial tissue[END_REF].

Non-midline glial heterotopia is generally observed in adults, in contrast with midline glial heterotopia [START_REF] Uğuz | Glial heterotopia of the middle ear[END_REF] and is often associated with a history of chronic otitis media, trauma or inflammation [START_REF] Uğuz | Glial heterotopia of the middle ear[END_REF].

The symptoms most commonly reported in the literature are unilateral hearing loss, tinnitus, otorrhoea, earache and a sensation of ear fullness [START_REF] Shim | Neuroglial Choristoma of the Middle Ear with Massive Tympanosclerosis: A Case Report and Literature Review[END_REF].

CT and MRI examinations must be performed to exclude the differential diagnoses, but the positive diagnosis is based on surgical exploration and histological examination, which usually reveals normal glial tissue and, less often, neurons. Even more rarely, histological examination may reveal the presence of ependymal cells or choroid plexus associated with chronic inflammation with gliosis [START_REF] Farneti | Neuroglial choristoma of the middle ear[END_REF][START_REF] Uğuz | Glial heterotopia of the middle ear[END_REF]. Histological examination allows the differential diagnosis with the other most commonly observed lesions of the ear: teratoma, paraganglioma, meningioma, neuroma, adenocarcinoma, cholesteatoma and hamartoma [START_REF] Farneti | Neuroglial choristoma of the middle ear[END_REF].

In the present case, the patient presented signs of chronic otitis media with recurrent otorrhoea. However, no bone defect or communication with the CNS was observed during surgery, confirming the hypothesis of true glial heterotopia rather than encephalocele.

No anatomical relation with the facial nerve was observed during surgery, in contrast with salivary heterotopia, which can be strongly adherent to the facial nerve and often associated with 1st and 2nd branchial arch anomalies and therefore ossicular and facial nerve abnormalities [START_REF] Farneti | Neuroglial choristoma of the middle ear[END_REF][START_REF] Martinez-Peñuela | Glial choristoma of the middle ear: report of 2 cases[END_REF].

Conclusion

Glial heterotopia of the middle ear is a rare entity, in which normal brain tissue is present in the temporal bone with no communication with the CNS. The most common symptoms are unilateral hearing loss and tinnitus. The diagnosis is usually established during surgical exploration with the discovery of a solid mass isolated from the CNS, with no bone or dural defect, allowing glial heterotopia to be distinguished from encephalocele. The histological findings are in favour of mature normal brain tissue located in the middle ear.
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 1 Figure 1: Contrast-enhanced coronal CT scan of the right ear showing a soft tissue mass in the tympanum with no bone defect of the tegmen tympani.

Figure 2 :

 2 Figure 2: Intraoperative view of the mass occupying the middle ear (red arrow).

Figure 3 :

 3 Figure 3: Histological features of the lesion. a) Glial tissue. b) GFAP antibody labelling, confirming the presence of glial tissue. c) Glial tissue with fibrillary background and astrocytes.