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I.2 EPIDEMIOLOGIE

De nos jours, la prévalence de la maladie de Ménière est estimée entre 3,5 et 513 pour 100000 habitants, variant en fonction des pays.

Certaines équipes ont émis l'hypothèse que le stress de la société moderne ou même les changements de régime ont entraîné une augmentation de son apparition au fil du temps [START_REF] Alexander | Current Epidemiology of Meniere's Syndrome[END_REF].

Elle atteint préférentiellement les femmes et survient entre 40 et 70 ans.

La maladie de Ménière est un problème majeur de santé publique, sa prévalence est plus élevée que le lupus ou la sclérose en plaque [START_REF] Alexander | Current Epidemiology of Meniere's Syndrome[END_REF], de plus, elle touche environ 10 % de l'ensemble des patients consultant en ORL pour un vertige [START_REF] Chays | Les vertiges[END_REF]. [START_REF] Pender | Endolymphatic hydrops and Ménière's disease: a lesion meta-analysis[END_REF].

I.3 PHYSIOPATHOLOGIE

I.4 DIAGNOSTIQUE

CLINIQUE

Le rapport des critères AAO-HNS -American Academy Otolaryngology Head and Neck Surgery (L.-E. J. Lopez-Escamez et al., 2015) propose deux classifications en fonction des symptômes de la maladie de Ménière dont le diagnostic est clinique.

Definite :

A. Deux épisodes ou plus de vertiges de survenus spontané, durant entre 20 minutes et 12 heures.

B. Perte auditive neuro-sensorielle de fréquence basse à moyenne documentée par audiométrie dans une oreille, définissant l'oreille affectée au moins une fois avant, pendant ou après l'un des épisodes de vertige.

C. Symptômes auditifs fluctuants (audition, acouphènes ou plénitude) dans l'oreille affectée.

D. Pas mieux expliqué par un autre diagnostic vestibulaire. (Couloigner, Sterkers, Rask-Andersen, Teixeira, & Ferrary, 2004).

Probable :

A. Deux épisodes de vertiges ou plus, d'une durée de 20 minutes à 24 heures chacun.

B. Symptômes auditifs fluctuants (audition, plénitude des acouphènes) dans l'oreille affectée.

C. Pas mieux expliqué par un autre diagnostic vestibulaire.

L'évolution de la maladie est chronique pouvant conduire à une bilatéralisation en quelques années chez jusqu'à 50% des patients [START_REF] Frejo | Clinical Subgroups in Bilateral Meniere Disease[END_REF].

PARACLINIQUE

L'audiométrie tonale et vocale :

L'atteinte est perceptive, pure et unilatérale prédominant sur les graves, pouvant être fluctuante au début de la maladie.

Les examens vestibulaires :

En crise : Ils peuvent retrouver un syndrome vestibulaire périphérique harmonieux avec un nystagmus spontané dont l'intensité est supérieure à 5°/s et un déficit vestibulaire au épreuves caloriques. Le signe d'Halmagyi est généralement négatif. Tous les tests peuvent être présent ou absent lors de la crise. A distance des crises : L'examen peut être normal ou pathologique, tout dépend du capital sensoriel de l'oreille atteinte.

Les potentiels évoqués auditifs :

Ils permettent de confirmer l'atteinte périphérique avec l'absence d'allongement des intervalles des latences des ondes I-III et I-V et l'absence de désorganisation du pattern.

Les potentiels évoqués vestibulaires myogéniques cervicaux :

Ils étudient la voie sacculo-spinale. Les réflexes sacculo-colliques sont enregistrés en réponse à une stimulation sonore. Ils peuvent être absents dans la maladie.

L'impédancemétrie multifréquentielle :

Elle évalue l'admittance (l'inverse de l'impédance) à 2kHz, la faculté du système tympanoossiculaire à se laisser mobiliser lorsqu'il est soumis à un mouvement alternatif. Chez les patients atteints de maladie de Ménière, la largeur entre 2 pics observés sur la courbe de conductance G, composante de l'admittance, à 2kHz est augmentée.

Les otoémissions acoustiques :

Les otoémissions acoustiques correspondent à des sons produits par l'activité contractile des cellules ciliées externes de la cochlée, en réponse à une stimulation sonore. Concernant les produits de distorsion des otoémissions acoustiques, une stimulation acoustique bitonale est appliquée (présentation simultanée de deux sons purs). Chez les patients sains comme ceux atteints d'un hydrops endolymphatique, les changements posturaux sont à l'origine d'une augmentation de la pression intra-cochléaire (exagérée en cas de maladie de Ménière) entraînant un déphasage des produits de distorsion des otoémissions acoustiques.

L'électrocochléographie :

Elle enregistre l'activité électrique de l'organe de Corti et des fibres nerveuses constituant le nerf auditif à l'intérieur de la cochlée, en réponse à une stimulation sonore. [START_REF] Saliba | Endolymphatic Duct Blockage: A Randomized Controlled Trial of a Novel Surgical Technique for Ménière's Disease Treatment[END_REF].

Ces deux techniques chirurgicales préservent l'audition. La labyrinthectomie chirurgicale consiste en la destruction du labyrinthe postérieur, par la 

II.2 INTRODUCTION

Meniere's disease (MD) is a clinical entity defined by episodes of spontaneous vertigo usually accompanied by tinnitus, pressure within the ear and fluctuating sensorineural hearing loss (J.

A. Lopez-Escamez et al., 2015). The syndrome is a heterogeneous condition and several comorbidities have been consistently associated. The presence of endolymphatic hydrops (EH) is thought to be strongly linked with clinical symptoms [START_REF] Sajjadi | Meniere's disease[END_REF].

Since the first study of Kimura [START_REF] Kimura | Animal models of endolymphatic hydrops[END_REF], who investigated an animal model in guinea pigs, the blockage of the endolymphatic sac and duct with obstruction of endolymphatic outflow has been associated with endolymphatic hydrops occurrence. Twelve years ago, Nakashima et al. [START_REF] Nakashima | Visualization of Endolymphatic Hydrops in Patients With Meniere???s Disease[END_REF] were the first to suggest an imaging method to evaluate the endolymphatic compartment with magnetic resonance imaging (MRI) acquisition between 4 and 6 hours after contrast media injection. The initial semi-quantitative grading system to evaluate the amount of endolymphatic fluid [START_REF] Nakashima | Grading of endolymphatic hydrops using magnetic resonance imaging[END_REF] has been progressively improved by distinguishing the utricle from the saccule [START_REF] Attyé | MRI of endolymphatic hydrops in patients with Meniere's disease: a casecontrolled study with a simplified classification based on saccular morphology[END_REF][START_REF] Bernaerts | The value of four stage vestibular hydrops grading and asymmetric perilymphatic enhancement in the diagnosis of Menière's disease on MRI[END_REF], allowing to evaluate whether surgical efficiency could be improved by an imaging selection of MD patients with saccular hydrops (SH) and utricular hydrops (UH).

Surgical treatment is usually offered when the medical therapy has failed, and the vertigo becomes incapacitating. Different surgical techniques exist: Pneumatic-Equalisation tube (or Grommet tube) placement, endolymphatic sac surgery (ESS) including endolymphatic sac decompression (ESD) and semicircular canal obliteration surgery are conservative procedures while vestibular neurotomy, surgical labyrinthectomy and chemical labyrinthectomy are more destructive [START_REF] Sajjadi | Meniere's disease[END_REF].

Endolymphatic sac decompression, initially described by Portmann in 1927 [START_REF] Portmann | The saccus endolymphaticus and an operation for draining the same for the relief of vertigo[END_REF], is a surgical treatment of reference for patients with MD because of its low morbidity and preservation of hearing. The improvement of vertigo after surgery has been reported in 75% to 85% of patients, depending on the studies [START_REF] Bento | Endolymphatic sac drainage for the treatment of Ménière's disease[END_REF][START_REF] Huang | Endolymphatic sac surgery for Meniére's disease. A cumulative study of twelve years' experience[END_REF][START_REF] Sood | Endolymphatic Sac Surgery for Ménière's Disease: A Systematic Review and Meta-analysis[END_REF][START_REF] Telischi | Long-Term Efficacy of Endolymphatic Sac Surgery for Vertigo in Meniere's Disease[END_REF].

Recently, a new surgical technique has been proposed, namely the endolymphatic duct blockage (EDB). The inherent pathophysiological concept is different from ESD: by blocking the endolymphatic duct distally near the sac, the objective aims at reducing the accumulation of endolymph in the inner ear without affecting its potential absorption, taking place at the endolymphatic duct, as suggested by Saliba et al. [START_REF] Saliba | Endolymphatic Duct Blockage: A Randomized Controlled Trial of a Novel Surgical Technique for Ménière's Disease Treatment[END_REF].

To evaluate these surgical techniques, recent studies evaluated the postoperative EH variation after ESD, showing a significant volume decrease of the endolymphatic compartment after surgery (F. [START_REF] Liu | Noninvasive evaluation of the effect of endolymphatic sac decompression in Ménière's disease using magnetic resonance imaging[END_REF] associated with control of vertigo/dizziness [START_REF] Ito | Three-Dimensional Magnetic Resonance Imaging Reveals the Relationship Between the Control of Vertigo and Decreases in Endolymphatic Hydrops After Endolymphatic Sac Drainage With Steroids for Meniere's Disease[END_REF]. Yet, these studies have not distinguished saccular hydrops and the more recently described utricular protrusion into the lateral semicircular canal, named utricular hydrops [START_REF] Gürkov | Herniation of the membranous labyrinth into the horizontal semicircular canal is correlated with impaired caloric response in Ménière's disease[END_REF][START_REF] Sugimoto | Significance of Endolymphatic Hydrops Herniation Into the Semicircular Canals Detected on MRI[END_REF].

The main objective of this clinico-radiological study was to evaluate whether the preoperative selection of patients with endolymphatic hydrops would allow to compare the efficiency of the two surgical techniques in controlling vertigo. The second objective was to describe the potential post-operative decrease of EH in each membranous labyrinthine compartment, depending on the surgical technique.

II.3 METHODS

The study was conducted in accordance with the Declaration of Helsinki and international standards of Good Clinical Practice. It was approved by our institutional review board (IRB 6705/15-CHUG 02). Signed informed consent was obtained from all patients.

PATIENTS

Seventeen patients from our tertiary care center were retrospectively included from March 2013

to March 2019.

The inclusion criteria were:

-A definite or probable clinical diagnosis of MD based on the last consensus statement (J. A. -Escamez et al., 2015).

Lopez

-Failure of medical treatment, with patients still presenting with violent and highly frequent vertigo attacks, thus requiring ESD or EDB surgery.

-A pre and post-operative MRI examination including the 3D FLAIR sequence with delayed acquisition showing either an utricular or a saccular hydrops.

The exclusion criteria were: any previous destructive procedure or surgical treatment for inner ear disease, a middle ear disease, an active bilateral MD. Allergic conditions, a history of allergy to gadolinium, pregnancy and children.

The non-inclusion criteria were: a preoperative MRI, which did not show a SH or UH.

POSTOPERATIVE QUESTIONNAIRE AND CLINICAL EXAMINATION

The presence of vertigo and unsteadiness after the surgery was carefully recorded by a control phone call between 1 and 4 months. A clinical examination was performed during the control visit between 1 month to 26 months post operatively.

The hearing was measured using a pure tone audiometer before the surgery and during the control visit between 1 month to 26 months post operatively. The average hearing threshold was calculated based on the average of 0.5, 1, 2 and 4 kHz. After the surgery, a change of more than 10 dB was considered clinically significant. A positive value beyond +10dB was considered as hearing improvement. Conversely, a negative value below -10dB was considered as hearing loss.

IMAGING

All subjects underwent an MRI with delayed acquisition 4 hours after the injection of contrast medium. Imaging examinations were carried out on a 3T Philips Achieva® or 3T Siemens Skyra®.

Using Philips MR scan, the 3D-FLAIR sequence was performed with the following parameters:

TR: 7600 ms, TE: 345 ms, TI: 2300 ms, an isotropic voxel size of 0.8 mm for acquisition and 0.4 mm for reconstructions, and a scan time of 9 mins.

Using Siemens MR scan, we performed the 3D-FLAIR with the following parameters: field of view: 160 × 160 mm, TR: 10000 ms, TE: 323 ms, TI: 2500 ms, and scan time of 7 mins 50 seconds.

Images were evaluated independently by two radiologists, both with a specialist qualification in head and neck radiology, who were blinded to the clinical data. The imaging data of inner ears were analysed with Osirix MD®. The presence of the following structures was checked:

the cochlear duct, the saccule and the utricle.

Using the MRI data of the temporal bone, we defined the pre/post-operative presence of saccular hydrops with the two published methods: firstly, patients were evaluated with the SURI score (Saccule to Utricle Ratio Inversion).

SURI was considered positive when the saccule appeared equal or larger than the utricle, in both radiologists' evaluations. In the most important cases when the saccule was not individualised from the utricle, we have used the recent classification of Bernaerts et al. to define the presence of a vestibular hydrops [START_REF] Bernaerts | The value of four stage vestibular hydrops grading and asymmetric perilymphatic enhancement in the diagnosis of Menière's disease on MRI[END_REF].

SURGICAL PROCEDURES

The procedure of endolymphatic sac decompression employed by the surgeon was previously described by Paparella et al. [START_REF] Paparella | ENDOLYMPHATIC SAC DRAINAGE FOR INTRACTABLE VERTIGO (METHOD AND EXPERIENCES)[END_REF].

A 4 cm postauricular incision was performed. The mastoidectomy consisted in a complete removal of presigmoid, infra-labyrinthine and retro-labyrinthine mastoid air cells. The lateral and posterior semicircular canals were then identified. The bone covering the sigmoid sinus, the posterior cranial fossa and the middle cranial fossa was thinned. The distal portion of the lateral sinus and all accessible dura in Trautman's triangle, and often an adjacent small portion of dura of the middle cranial fossa was exposed. The sac was identified as a white, dense thickening in the dura, pointing towards the inferior portion of the posterior semicircular canal.

A small opening in the sac was performed with a joint knife. Retracting the dura allowes further identification of the sac under the bony edge. The lumen of the sac was identified. A 0.5mm

Silastic sheet was pushed in the small opening, thus forming a tubular drain.

The procedure of endolymphatic duct blockage was described by Saliba [START_REF] Saliba | Endolymphatic Duct Blockage: A Randomized Controlled Trial of a Novel Surgical Technique for Ménière's Disease Treatment[END_REF].

When the sac was identified, the bone of the vestibular aqueduct operculum and of the posterior fossa was dissected from the retrolabyrinthine bone. The endolymphatic duct was identified in continuity from the endolymphatic sac. Finally, it was blocked with 2 small titanium clips.

Qualitative variables were expressed as n (%) and quantitative variables as median [interquartile range 25%-75%]. We have also tried to make a Yate correction, but due to the small size of our population and the results analysed, a high-performance statistical analysis cannot be used.

II.4 RESULTS

Patient demographic parameters are shown in Table I.

All patients from both groups suffered from vertigo, unsteadiness and tinnitus at the time of surgery.

Before surgery, median PTA was 53.8 dB and 21 dB for EDB and ESD, respectively.

In the EDB group, preoperative MRI showed saccular hydrops in 7/8 ears (87.5%) and utricular hydrops in 1/8 ear (12.5%). In the ESD group, preoperative MRI showed saccular hydrops in 7/9 ears (77.8%) and utricular hydrops in 2/9 ears (22.2%). We have classified utriculo-saccular hydrops (1 ear in each group) in the same group than patients with saccular hydrops. Patients operated in 2013, 2017 and 2018 were decompressed and those operated in 2015 and 2016 were clipped. This was the surgeon's choice at that time. 

POSTOPERATIVE MRI

The results are presented in Table II.

In both groups, two patients had a reduced SH after the surgery. UH was reduced in no case after surgery.

In ESD group, 2 patients showed disappearance of their SH on MRI after surgery and their vertigo attacks were controlled. In EDB group, 2 patients also showed SH decrease yet vertigo attacks were controlled in only one patient.

VERTIGO AND UNSTEADINESS

In the ESD group, surgery cured patients from vertigo in all but one case (8/9 patients, 88.9%)

and unsteadiness in 7 out of 9 patients (77.8%). In the EDB group, only 3 patients out of 8 (37.5%) had their vertigo attacks improved after surgery and 7 patients out of 8 (87.5%) had her unsteadiness improved.

TINNITUS

In the ESD group, surgery cured patients from vertigo in all but one case (8/9 patients, 88.9%).

This patient had vertigo attacks too. In the EDB group, 5 patients out of 8 (62.5%) had their tinnitus improved after surgery. 

A B

AUDIOMETRY

In the EDB group, considering that a change of more than 10 dB was clinically significant, hearing was improved in 1 patient, remained unchanged in 6, and decreased in 1. Likewise, in the ESD group, hearing improved in 2 patients, remained unchanged in 6, and decreased in 1.

In the 4 patients in whom SH disappeared on postoperative MRI, the hearing levels were improved in two patients and remained unchanged in the 2 other patients. 

II.5 DISCUSSION

Meniere's disease is a chronic disease which medical or surgical treatment remains difficult due to its uncertain pathophysiology. Different surgical techniques are offered when the medical therapy has failed. The conservative surgical reference is the ESD technique, based on the knowledge of secreting osmotically active glycoproteins by the endolymphatic sac [START_REF] Sood | Endolymphatic Sac Surgery for Ménière's Disease: A Systematic Review and Meta-analysis[END_REF] and the disturbance of homeostasis caused by the dysfunction of Na+/K+/2Cl cotransporters and aquaporins [START_REF] Maekawa | Expression and Translocation of Aquaporin-2 in the Endolymphatic Sac in Patients with Meniere's Disease: AQP2 in Meniere's disease[END_REF]. The new surgical technique, EDB is based on the theory that the periductal channels of the endolymphatic duct could be involved in the hydrodynamics of the endolymph, contributing to its absorption [START_REF] Linthicum | The Periductal Channels of the Endolymphatic Duct, Hydrodynamic Implications[END_REF] and that the endolymphatic sac would secrete more endolymph than it absorbs [START_REF] Saliba | Endolymphatic Duct Blockage: A Randomized Controlled Trial of a Novel Surgical Technique for Ménière's Disease Treatment[END_REF]. Since there are different surgical treatments based on different pathophysiologies, we are still looking for the appropriate surgical treatment.

Twelve years ago, Nakashima et al. proposed the first magnetic resonance images to evaluate the endolymphatic compartment with delayed acquisition between 4 and 6 hours after contrast media injection, allowing a better analysis of the disease by clearly identifying the EH. The initial semi-quantitative grading system has been improved by distinguishing the utricle from the saccule [START_REF] Attyé | MRI of endolymphatic hydrops in patients with Meniere's disease: a casecontrolled study with a simplified classification based on saccular morphology[END_REF][START_REF] Bernaerts | The value of four stage vestibular hydrops grading and asymmetric perilymphatic enhancement in the diagnosis of Menière's disease on MRI[END_REF].

Regarding the control of vertigo attacks and hearing: in ESD group, 8/9 patients (89%) were cured for their vertigo attacks. This result is higher than the data reported in the literature, which ranges from 75% for Sood et al. to 85.89% for Huang et al. [START_REF] Huang | Endolymphatic sac surgery for Meniére's disease. A cumulative study of twelve years' experience[END_REF][START_REF] Sood | Endolymphatic Sac Surgery for Ménière's Disease: A Systematic Review and Meta-analysis[END_REF]. Hearing was preserved or improved in 8/9 patients (89%) compared to 72% in Sood et al. study (Sood et al., 2014). In EDB group, only 3/8 patients were cured from their vertigo attacks, compared to 95% in other studies conducted by Saliba et al. [START_REF] Asmar | Endolymphatic Duct Blockage for Refractory Ménière's Disease: Assessment of Endolymphatic Sac Biopsy on Short-Term Surgical Outcomes[END_REF][START_REF] Saliba | Endolymphatic Duct Blockage: A Randomized Controlled Trial of a Novel Surgical Technique for Ménière's Disease Treatment[END_REF]. As for hearing, we observed the same results, hearing was preserved or improved in 7/8 patients, 87.5% of cases. In this study, the ESD technique seemed to yield better results than the EDB technique in controlling vertigo attacks.

We did not included the cochlear endolymphatic compartment into inner ear analysis because in contrast to saccular dilation, imaging in healthy subjects often revealed cochlear duct dilation [START_REF] Attyé | MRI of endolymphatic hydrops in patients with Meniere's disease: a casecontrolled study with a simplified classification based on saccular morphology[END_REF][START_REF] Yoshida | Imaging of the endolymphatic space in patients with Ménière's disease[END_REF] and the most recent published classification found no added value from the cochlear endolymph evaluation [START_REF] Bernaerts | The value of four stage vestibular hydrops grading and asymmetric perilymphatic enhancement in the diagnosis of Menière's disease on MRI[END_REF]. Furthermore, given the hypothetic action of the two surgical techniques studied, only a disappearance of the vestibular was expected. That's why we analysed patients who had a preoperative MRI with a SH or UH.

In ESD group, 2 patients had a SH which disappearance after surgery, their vertigo attacks were controlled, and their hearing improved or was unchanged. In EDB group, 2 patients also presented with SH decrease yet vertigo attacks were controlled for only one patient and hearing were improved or unchanged.

In the study of Zhang et al. vestibular hydrops in 13 patients showed no significant change after sac surgery, but vertigo attacks were controlled in all patients [START_REF] Zhang | Changes in endolymphatic hydrops visualized by magnetic resonance imaging after sac surgery[END_REF]. These results corroborate those from the study conducted by Chung et al. on the temporal bone [START_REF] Chung | Histopathology After Endolymphatic Sac Surgery for Ménière's Syndrome[END_REF] which showed that the endolymphatic sac surgery procedure did not decrease EH in patients. Likewise, Uno et al. reported that only two patients among 7 had a reduction in vestibular hydrops on postoperative MRI, despite a good control of vertigo after ESS procedure [START_REF] Uno | Changes in endolymphatic hydrops after sac surgery examined by Gd-enhanced MRI[END_REF]. In 3 cases where vestibular hydrops was unchanged after surgery, vertigo attacks were yet significantly suppressed. These findings support our results that the effects of endolymphatic sac or duct surgery are not limited to hydrops relief. As a matter of fact, even in the cases where hydrops was not modified after surgery, vertigo spells were significantly suppressed (6 patients in ESD group and 2 patients in EDB group), which indicates that the effects of surgery are not limited to hydrops reduction.

The mechanism of vertigo attack is not completely understood, or at least not explained by the state of endolymphatic hydrops alone.

On the other hand, two studies showed a significant volume reduction in the endolymphatic compartment volume on MRI after endolymphatic sac surgery and this was correlated with a good control of vertigo/dizziness, in 60% of cases for Liu et al. and 80% for Ito et al. (Ito et al., 2019;[START_REF] Liu | Noninvasive evaluation of the effect of endolymphatic sac decompression in Ménière's disease using magnetic resonance imaging[END_REF]. However, those authors have used a semi-quantitative grading system which includes the cochlear endolymph. It could be adapted to follow small changes in the amount of endolymph yet other research team [START_REF] Attyé | MRI of endolymphatic hydrops in patients with Meniere's disease: a casecontrolled study with a simplified classification based on saccular morphology[END_REF] have reported the technical impossibility to distinguish controls from patients when the cochlear endolymph is included in the grading system. In our study, the absence of UH modification after the surgical procedure could be further explained by different physiological mechanisms in the utricle and the saccule, requiring new therapies to selectively manage patients with UH. MRI could then be a good postoperative control element in addition to the clinical outcome.

We did not excluded patients who had receiving medical treatment between MRI examinations because it does not appear to cause MRI changes in EH as demonstrated by Fiorino et al; the intravenous administration of furosemide did not reduce EH even though vertigo attacks were disappeared [START_REF] Fiorino | Does the intravenous administration of frusemide reduce endolymphatic hydrops[END_REF]. Furthermore, Gürkov et al. reported on six patients treated with betahistine while no modification in the EH was seen on posttreatment MRI although their symptoms improved significantly (R. [START_REF] Gürkov | Effect of standard-dose Betahistine on endolymphatic hydrops: an MRI pilot study[END_REF]. Also, Sepahdari et al. reported that only 3 patients among 7 showed a reduced EH on MRI after medical treatment using Acetazolamid [START_REF] Sepahdari | Endolymphatic Hydrops Reversal following Acetazolamide Therapy: Demonstration with Delayed Intravenous Contrast-Enhanced 3D-FLAIR MRI[END_REF].

Our study has some limitations. First, the number of cases is small given that the surgical indication remains rare in MD. Second, the follow-up period of patients may be too short for a chronic disease as MD. Furthermore, there are inherent technical limitations of the MRI technique and limits of image interpretation.

In summary, a careful selection of patients with MD using MRI has allowed ESD to be efficient in almost all patients showing pre-operative saccular hydrops, in contrast with EDB technique.

There was no association between the imaging results after surgery and the control of vertigo.

There was no change in hearing in both surgical techniques, thus confirming that these two surgical techniques are safe for the hearing. 
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Figure 1 :

 1 Figure1: Coupes histologiques longitudinales de cochlée. La distension (flèche en pointillé) de la membrane de Reissner, structure qui sépare le compartiment endolymphatique, la scala média ou canal cochléaire et le compartiment périlymphatique, la rampe vestibulaire, signe l'hydrops endolymphatique. La position normale de la membrane de Reissner est indiquée en trait pointillé au tour moyen de la cochlée(Couloigner, Sterkers, Rask-Andersen, Teixeira, & Ferrary, 2004).

  chaque canal semi-circulaire de façon à empêcher les mouvements d'endolymphe et donc les mouvements de la cupule. La fonction vestibulaire est éteinte ou fortement diminuée. labyrinthectomie chirurgicale, sacrifice de l'audition. Contrôle similaire à la neurotomie vestibulaire La neurotomie vestibulaire consiste à sectionner le nerf vestibulaire par voie rétrosigmoidienne, par voie rétrolabyrinthique ou par la voie de la fosse moyenne. Elle préserve l'audition.

Figure 2 :

 2 Figure 2: Décompression du sac endolymphatique par voie transmastoïdienne côté droit. 1. Canal semi-circulaire postérieur ; 2. Sac endolymphatique ; 3. Dure-mère fosse cérébelleuse ; 4. Sinus sigmoïde ; 5. Enclume ; 6. Nerf facial. A-A. Ligne de Donaldson (J.Magnan,Chirurgie des vertiges,1994, EMC) 

Figure 3 :

 3 Figure 3 : Changes in MR images after endolymphatic sac decompression (ESD). 3D-FLAIR sequences in the axial slice. (A) Image of saccular hydrops (SH) before ESD. (B) Image of the decrease of SH after ESD. White arrow indicates the saccule

RESUMEObjectifs:

  La technique chirurgicale de référence de la maladie de Ménière (MdM) réfractaire au traitement médical est la décompression du sac endolymphatique (DSE). Cette chirurgie est basée sur le drainage de l'excès de liquide du secteur endolymphatique. Récemment, une nouvelle technique chirurgicale a été proposée réalisant le blocage du canal endolymphatique (BCE). Ces deux techniques ont été évaluées par l'analyse de l'imagerie par résonnance magnétique (IRM) pré et postopératoire avec acquisition retardée, en utilisant le protocole hydrops. Matériels et méthodes : Dans cette étude rétrospective, des séquences 3D-FLAIR (4 heures après injection de produit de contraste) ont été réalisées avant et après l'intervention chirurgicale chez 17 patients atteints de MdM. 9 patients ont subi une DSE et 8 patients un BCE. Les patients ont été inclus rétrospectivement dans cette étude. Deux radiologues ont classé indépendamment l'hydrops sacculaire (HS) et l'hydrops utriculaire (HU) avant et après l'intervention chirurgicale en fonction des dernières classifications d'imagerie publiées. Les patients opérés ont été évalués cliniquement (vertiges et instabilité) entre 1 et 4 mois postopératoires par un appel téléphonique de contrôle. Une audiométrie a été réalisée lors de la visite de contrôle entre 1 et 26 mois. Résultats : Tous les patients avec MdM présentaient un HS ou un HU préopératoire, selon l'IRM. Dans le groupe DSE, 2 patients ont présenté une disparition de l'HS après chirurgie et leurs crises de vertige ont été contrôlées. Dans le groupe BCE, 2 patients ont également présenté une disparition de l'HS mais les crises de vertige ont été contrôlées pour un seul patient. Dans le groupe DSE, 8 patients (89%) n'ont plus éprouvé de crises de vertige contre uniquement 3 patients (37,5%) améliorés dans le groupe BCE. Dans chaque groupe, un patient a aggravé son audition et 6 patients ont maintenu leur audition. Dans le groupe DSE, 2 patients ont amélioré leur audition contre 1 patient dans le groupe BCE. Conclusion : Une sélection minutieuse des patients atteints de MdM à l'aide de l'IRM a permis à la DSE d'être efficace dans presque tous les cas d'hydrops sacculaire ou utriculaire préopératoire, contrairement à la technique BCE. Il n'y avait pas d'association entre les résultats de l'imagerie après la chirurgie et le contrôle du vertige. Une cohorte plus importante serait nécessaire pour corroborer nos conclusions. Mots clés : Maladie de Ménière ; Imagerie par Résonance Magnétique ; Hydrops Endolymphatique ; Décompression du Sac Endolymphatique ; Blocage du Canal Endolymphatique
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  évaluer la quantité de liquide endolymphatique[START_REF] Nakashima | Grading of endolymphatic hydrops using magnetic resonance imaging[END_REF] a été progressivement amélioré en distinguant la forme de l'utricule et du saccule[START_REF] Attyé | MRI of endolymphatic hydrops in patients with Meniere's disease: a casecontrolled study with a simplified classification based on saccular morphology[END_REF][START_REF] Bernaerts | The value of four stage vestibular hydrops grading and asymmetric perilymphatic enhancement in the diagnosis of Menière's disease on MRI[END_REF] permettant d'évaluer si l'efficacité des procédures chirurgicales pouvait être améliorée par la sélection par l'imagerie des patients atteints de la maladie de Ménière présentant un hydrops sacculaire ou utriculaire.Le traitement est avant tout médical. Il peut être chirurgical lorsque la maladie de Ménière est devenue invalidante et paraît d'autant plus intéressant à connaître que l'acte chirurgical permet de guérir définitivement les invalidantes crises de vertiges. Ce caractère invalidant est retrouvé chez 10 % environ des patients souffrant d'une maladie de Ménière.Environ 10 % des patients atteints de la maladie de Ménière évoluent en résistant à tout traitement médical et deviennent invalidé du fait de la violence et de la fréquence de survenue des crises de vertige (impossibilité de travailler, de mener des activités extrascolaire). La

	TRAITEMENT CHIRURGICALE :
	chirurgie peut alors être indiquée. Les méthodes chirurgicales sont là aussi nombreuses mais
	I.5 TRAITEMENT peuvent être schématiquement classées en interventions « destructrices » qui suppriment la
	fonction vestibulaire ou « non destructrices ».
	La nouvelle chirurgicale du blocage du canal endolymphatique consiste à l'aborder, le disséquer
	procéder au blocage de celui-ci par deux clips en titane.
	Elle est basée sur la théorie que les canaux périductals du canal endolymphatique pourraient
	être impliqués dans l'hydrodynamique de l'endolymphe, contribuant à son absorption
	(Linthicum, Doherty, Webster, & Makarem, 2014) et que le sac endolymphatique sécrète plus
	d'endolymphe que ce qu'il absorbe

Une augmentation du rapport SP (Potentiel de sommation) / AP (Potentiel d'action) est en faveur d'un hydrops endolymphatique. L'IRM : Elle présente maintenant deux avantages, réaliser un diagnostic positif d'hydrops endolymphatique et un diagnostic d'élimination. Elle permet d'éliminer des pathologies pouvant être responsable d'un ménière like ; les schwannomes vestibulaires, les méningiomes, les tumeurs du sac endolymphatique, les malformations de l'oreille interne et les malformations d'Arnold-Chiari. Il y a 12 ans, Nakashima (Nakashima et al., 2007) a proposé une méthode d'imagerie originale pour évaluer le compartiment endolymphatique avec acquisition par IRM entre 4 et 6 heures après l'injection du produit de contraste. Le système de classement semi-quantitatif initial pour TRAITEMENT MEDICAL DE LA CRISE : Le malade doit cesser toute activité dès la perception des prodromes, adopter une position assise ou allongée pour éviter la chute. L'administration parentérale ou per os d'acéthylleucine (Tanganil), de benzodiazépine tel que le diazépam (Valium), d'antihistaminiques, de métoclopramide (Primpéran) sont utilisés. Le mannitol peut être prescrit tant que dure l'accès vertigineux.

TRAITEMENT MEDICAL DE FOND :

Un soutien psychologique, des règles hygiénodiététiques, des médicaments antivertigineux, des corticoïdes, des « protecteurs cellulaires » telle que la trimétazidine, de l'extrait de gingko biloba semble favoriser la compensation vestibulaire. Les diurétiques, associés à un régime hyposodé le permettent aussi. La labyrinthectomie chimique consiste à détruire le labyrinthe vestibulaire aux moyens d'agents ototoxiques telle que la Gentamycine du fait de son affinité préférentielle pour le vestibule et moindre pour la cochlée.

Interventions non destructrices :

1. La pose d'aérateur transtympanique 2. La chirurgie de décompression du sac endolymphatique 3. La chirurgie du blocage du canal endolymphatique 4. La chirurgie d'oblitération des canaux semi-circulaires La chirurgie de décompression sac endolymphatique consiste à l'aborder, le disséquer, l'ouvrir et établir un « shunt » pour assurer un drainage durable du liquide endolymphatique.

Cette technique chirurgicale est basée sur la physiopathologie de la sécrétion de glycoprotéines osmotiquement actives par le sac endolymphatique

[START_REF] Sood | Endolymphatic Sac Surgery for Ménière's Disease: A Systematic Review and Meta-analysis[END_REF] 

et la perturbation de l'homéostasie causée par le dysfonctionnement des cotransporters et des aquaporines Na+/K+/2CL

[START_REF] Maekawa | Expression and Translocation of Aquaporin-2 in the Endolymphatic Sac in Patients with Meniere's Disease: AQP2 in Meniere's disease[END_REF]

.

  suppression du capteur vestibulaire. Elle conduit à une cophose et exclut toute possibilité d'implant cochléaire si par malheur l'oreille controlatérale était altérée. Head and Neck surgery, BP 217, Grenoble University Hospital, France. Endolymphatic sac surgery (ESS) is commonly used to shunt the excess of endolymph in the inner ear in Meniere's disease (MD). Recently, a new surgical technique has been proposed using an endolymphatic duct blockage (EDB). The aim of this work was to evaluate these procedures faced with preoperative and postoperative magnetic resonance imaging (MRI) with delayed acquisition, using the so-called hydrops protocol.METHODS: In this retrospective study, the 3D-FLAIR sequences (4 hours after contrast media injection) were used before and after surgery in 17 patients with MD. Nine patients who underwent endolymphatic sac decompression (ESD) and 8 who underwent EDB were retrospectively included in our study. Two radiologists independently graded saccular hydrops (SH) and utricular hydrops (UH) before and after surgery based on the latest published imaging classifications.
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Table I .

 I Demographic parameters

		EDB*	ESD*	Total*
		(N=8)	(N=9)	(N=17)
	Age	63 [44-72.5]	51 [43-61.3]	54 [43-58]
	Women	6 (75)	4 (44.4)	10 (58.8)
	Men	2 (25)	5 (55,6)	7 (41,2)
	MD			
	Probable	5 (62.5)	8 (88.9)	13 (76.5)
	Definite	3 (37.5)	1 (11.1)	4 (23.5)
	Hearing level	53.8 [37.8-58.1]	21 [10-37.5]	37.5 [12.5-50]
	Preoperative			
	MRI			
	Utricular	1 (12.5)	2 (22.2)	3 (17.6)
	Saccular or utriculo-saccular	7 (87.5)	7 (77.8)	14 (82.4)
	*Qualitative variables were expressed as n (%) and quantitative variables
	as median [interquartile range 25%-75%]	
	EDB: Endolymphatic duct blockage, ESD: Endolymphatic sac
	decompression, MD: Meniere's disease, N: Total number of patients,
	MRI: Magnetic resonance imaging		

Table II .

 II Postoperative clinical and MRI results

		EDB*	ESD*	Total*
		(N=8)	(N=9)	(N=17)
	Clinical			
	Control visit (month) 1.5 [1-2.3]	2 [1;3]	2 [1;3]
	Vertigo	5 (62.5)	1 (11.1)	6 (35.3)
	Unsteadiness	1 (12.5)	2 (22.2)	3 (17.6)
	Tinnitus	3 (37.5)	1 (11.1)	4 (23.5)
	Hearing			
	Unchanged	6 (75)	6 (66,7)	12 (70,6)
	Decreased	1 (12.5)	1 (11.1)	2 (11.8)
	Improved	1 (12,5)	2 (22,2)	3 (17,6)
	EH in MRI			
	Decreased	2 (25)	2 (22.2)	4 (23.5)
	Unchanged	6 (75)	7 (77.8)	13 (76.5)
	*Qualitative variables were expressed as n (%) and quantitative variables
	as median [interquartile range 25%-75%]		
	EDB: Endolymphatic duct blockage, ESD: Endolymphatic sac
	decompression, MD: Meniere's disease, N: Total number of patients,
	MRI: Magnetic resonance imaging, EH: Endolymphatic hydrops