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Bilateral total deafness after preparation of wild boar meat
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Introduction: Streptococcus suis is responsible for a zoonosis for which Suidae (pigs and wild boars) constitute the reservoir, mainly in Asia, with a much lower prevalence in Europe. The predominant clinical manifestation is meningitis, possibly resulting in deafness.

Case report: We report the case of a woman hospitalised for meningitis complicated by labyrinthitis, occurring several hours after preparing a meal composed of wild boar meat. Despite the presence of intracochlear fibrosis, the patient was managed by sequential bilateral cochlear implants.

Discussion: The discussion presents a review of the international literature and describes the mechanisms responsible for hearing loss related to this rare zoonosis.

Introduction

Streptococcus suis is a bacterial species commonly found in Suidae (pigs and wild boars), with a reservoir mainly located in Asia. The people at greatest risk of exposure to this micro-organism are therefore hunters. This zoonosis may be responsible for a wide range of clinical manifestations, including meningitis, septicaemia, endocarditis, arthritis, labyrinthitis and skin lesions. We report the case of a woman who developed meningitis complicated by bilateral labyrinthitis ossificans after preparing wild boar meat.

Case report

A 52-year-old woman was referred by her general practitioner to the emergency department of a local hospital with clinical features initially suggestive of gastroenteritis. This psychiatric nurse did not report any notable history. On arrival at the emergency department, the patient was febrile with a temperature of 38°C associated with obtundation (Glasgow score: 8). The clinical diagnosis of meningitis was confirmed by laboratory tests and the patient was admitted to the intensive care unit. Direct examination of cerebrospinal fluid (CSF) obtained by lumbar puncture (LP) demonstrated Gram-positive diplococci and CSF culture identified colonies of Streptococcus suis. Emergency brain CT scan was normal. Intravenous antibiotic therapy with cefotaxime was administered for 2 weeks. Clinical interview of the patient and her family identified the source of contamination as cutting wild boar meat with her bare hands while preparing a meal, several hours before onset of the first clinical signs. A friend of the family, a hunter, had given the fresh boar meat to the family in the morning of the contamination; the animal (European boar) had been killed the previous day and kept in a hunting hut for several hours. The proposed mode of contamination for this patient was contamination via the skin due to the presence of paronychia in a context of nail-biting, or following a minor cut while preparing the meat. The other people present and the hunter had not handled the meat with their bare hands and had not eaten the meat and did not present any clinical signs. Progressive improvement of the patient's clinical and laboratory signs was observed in response to antibiotic therapy. However, she rapidly reported significant hearing loss, justifying vestibulocochlear assessment. The patient developed post-meningitis labyrinthitis, responsible for bilateral hearing loss and major loss of balance, making it very difficult for her to stand and walk during the first month. She was referred to the university hospital ENT outpatients department for an opinion concerning possible cochlear implantation only six weeks after her initial management. Pure-tone and speech audiometry confirmed the presence of bilateral profound deafness (Fig. 1) and videonystagmography demonstrated bilateral areflexia on caloric tests. Sequential bilateral cochlear implantation was proposed. The imaging assessment, comprising temporal bone CT scan and brain magnetic resonance imaging (MRI) did not reveal any signs of cochlear fibrosis or ossification. Sequential right and then left perimodiolar electrode cochlear implantation was therefore performed at an interval of three weeks. Endocochlear fibrosis was observed during surgery, with the presence of complete ossification of the round windows. However, the electrodes were able to be completely inserted via a cochleostomy. The postoperative course was uneventful and processor adaptation was performed one month after surgery, followed by speech therapy and vestibular rehabilitation. The audiometric assessment performed 4 months postoperatively showed a cochlear implant hearing threshold of 20 dB on pure-tone audiometry and a relatively low, but gradually improving intelligibility score (Fig. 2). The speech therapy assessment at 6 months showed a CAP score of 6/9 with 100% and 85% identification of consonants and vowels, respectively. At the 15-month postoperative follow-up, the patient had returned to work as a psychiatric nurse, with improved speech intelligibility and she reported only very brief episodes of balance disorders.

Discussion

Streptococcus suis is a bacterial species responsible for zoonotic diseases. Its main reservoir is Suidae (pigs and wild boars), mainly in Asia [START_REF] Lun | Streptococcus suis: an emerging zoonotic pathogen[END_REF]. The usual mode of contamination is haematogenous via damaged skin or, more rarely, by contact with mucous membranes, while gastrointestinal contamination remains controversial [START_REF] Huh | Streptococcus suis Meningitis with Bilateral Sensorineural Hearing Loss[END_REF]. The main reported risk factor is occupational exposure while cutting or preparing contaminated meat with the bare hands. Other pathogens may also be present in game including leptospirosis, pasteurellosis, trichinellosis, tularaemia and alveolar echinococcosis. The mode of contamination highlights the importance of hygiene rules when handling game and preparing meat by storing the animal in a refrigerated cabinet and systematically wearing gloves.

Streptococcus suis infection is responsible for various clinical features, such as sepsis, arthritis, and endocarditis, but the main clinical manifestation is meningitis [START_REF] Huh | Streptococcus suis Meningitis with Bilateral Sensorineural Hearing Loss[END_REF], which can result in sequelae such as those reported in the present case, related to labyrinthitis, and consisting of hearing loss and vestibular dysfunction [START_REF] Huong | Epidemiology, clinical manifestations, and outcomes of Streptococcus suis infection in humans[END_REF][START_REF] Van Samkar | Streptococcus suis Meningitis: A Systematic Review and Meta-analysis[END_REF]. Hearing loss is mainly due to cochlear fibrosis followed by ossification, consisting of three stages: (i) increased permeability of the labyrinthine blood supply and blood-brain barrier, resulting in suppurative labyrinthitis and meningitis, (ii) fibroblastic proliferation with signs of neoangiogenesis two weeks after onset of the infection, and (iii) true ossification [START_REF] Sugiura | The pathology of labyrinthine ossification[END_REF]. Tan et al. reported that haemorrhagic labyrinthitis was another phenomenon responsible for cochlear ossification, which can be detected by spontaneous high signal intensity on MRI [START_REF] Tan | Deafness due to haemorrhagic labyrinthitis and a review of relapses in Streptococcus suis meningitis[END_REF]. In a murine model, it has been demonstrated that more severe bacteraemia is associated with more marked labyrinthine permeability and a higher risk of suppurative labyrinthitis [START_REF] Domínguez-Punaro | Severe cochlear inflammation and vestibular syndrome in an experimental model of Streptococcus suis infection in mice[END_REF]. The only treatment able to significantly decrease the risk of cochlear fibrosis and ossification is intravenous corticosteroid therapy, but it cannot be proposed during the acute phase of bacterial meningitis [START_REF] Mai | Streptococcus suis meningitis in adults in Vietnam[END_REF]. This clinical case illustrates the importance of early detection of hearing loss secondary to bacterial meningitis in order to rapidly propose a cochlear implant, as cochlear fibrosis and ossification can occur very rapidly, making surgery more difficult and requiring a longer adaptation phase, but the results in terms of hearing, while often poorer, remain considerable [START_REF] Tokat | Cochlear Implantation in Postmeningitic Deafness[END_REF][START_REF] De Barros | Rapidly progressive bilateral postmeningitic deafness in children: Diagnosis and management[END_REF].

Conclusion

This article reports one of the few European cases of bilateral cochlear implant following a case of Streptococcus suis meningitis, which occurred following preparation of European wild boar meat. Audiometric and radiological examinations must be performed early in the course of the disease in order to rapidly propose cochlear implantation, which is the only treatment able to restore hearing in the presence of bilateral deafness.
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Fig. 1 :

 1 Fig. 1: Air (AC) and bone conduction (BC) pure-tone audiogram prior to cochlear implantation: profound bilateral sensorineural deafness.

Fig. 2 :

 2 Fig. 2: Pure-tone and speech audiograms 4 months after cochlear implantation: cochlear implant hearing threshold of 20 dB on the pure-tone audiogram with 50% intelligibility at 60 dB on the speech audiogram.