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Abstract

Introduction: Ménière’s disease (MD) is an idiopathic syndrome characterized by recurrent vertigo, hearing loss and tinnitus. The diagnostic is usually based on the patient’s subjective symptoms, such as episodes of vertigo and hearing loss, or physical examination. Hydrops occurs most often in the cochlea, with the saccule as the second most frequent site for endolymphatic hydrops. The cervical vestibular evoked myogenic potential (c- VEMP) test is used in addition to the traditional testing to assess the vestibular system, and provides information about the saccule and inferior vestibular nerve.

Main: to find the clinical value of c-VEMP in MD correlating the audiometry and c-VEMP results.

Methods: participants selected should have unilateral involvement and definite MD, evaluated by auditory and vestibular functional tests. The criterion for inclusion in the study was altered EcoG at the affected side. C-VEMP was recorded unilaterally at the sternocleidomastoid muscle. Surface electromyographic activity was recorded ipsilaterally, while the patient was instructed to keep lateral head -turning absolutely in sitting position. The other reference and ground electrodes were separately set on the sternum and forehead. The short tone burst (118 dB HL, 1000 Hz, 200 times per stimulus) was conducted to the unilateral ear through a supra aural headphones.

Results: There were 30 normal-hearing volunteers (17 men and 13 women; age range 23-65 years, mean 30 years). The study population consisted of 42 patients with unilateral involvement of MD. For the MD group, the c-VEMP mean values were: P13 =15.85 ms (±0.6), N23=23.8 ms (±0.38); the average asymmetry index was 27.6%. Normal c-VEMP responses were recorded in 25 (59.5%) patients with DM. Abnormal c-VEMP was recorded in 17 (40.5%). All abnormal responses were found at the same side of the EcoG alteration and hearing loss. From the normal hearing side, c-VEMP abnormalities were not found in all variable, comparing to the control group (p>0.05). The hearing loss stage influenced the number of alterations at the c- VEMP (p<0.05).

Conclusion: c-VEMP parameters have an important clinical role in MD and would be a useful method for assessing clinical severity or progression of MD, providing complementary information to that obtained by other diagnostic methods.

Abbreviations: SCM: Sternocleidomastoid; MRI: Magnetic Resonance Imaging; EMG: Electromyograms; c-VEMP: cervical Vestibular Evoked Myogenic Potential; EH: Endolymphatic Hydrops; AAO-HNS: American Academy of Otolaryngology-Head and Neck Surgery; MD: Ménière’s Disease



Introduction

Ménière’s disease (MD) is an idiopathic syndrome characterized by recurrent vertigo, hearing loss and tinnitus [1-3]. The cause is the endolymphatic hydrops (EH), which is the distension of the endolymphatic space. Apart from the cochlea, the saccule is the second most frequently affected site for hydrops [4-6]. The diagnostic is usually based on the patient’s subjective symptoms, such as episodes of vertigo and hearing loss, or physical examination. The audiology and vestibular evaluation bring support to the clinical investigation [7]. In 1995, the American Academy of Otolaryngology-Head and Neck Surgery (AAO-HNS) proposed diagnostic criteria for MD and a staging system based on hearing function measured by pure tone threshold at 0.5, 1.0 2.0, and 3.0 kHz [6]. Using the worst results during the 6-month period before treatment, stage I-IV have a four-tone average of <26 dB, 26-40 dB, 41-70 dB, and >70 dB. Clinically, fluctuating hearing loss plays a decisive role in the diagnosis of Ménière’s disease, because endolymphatic hydrops occurs most often in the cochlear part.

Low-frequency hearing loss is common in the early stage of Ménière’s disease. Over time, high frequency hearing is also affected. The EcoG is known to be a test with a high specificity for definite Ménière’s disease, especially in cochlear MD [8-11]. The cervical Vestibular Evoked Myogenic Potential (c-VEMP) is an inhibitory sacculocollic reflex that includes the saccular macula, the inferior vestibular nerve and vestibulospinal tract. It is a noninvasive, well-tolerated, relatively simple test, first described by Colebatch and Halmagyi (1992). They are short latency electromyograms (EMG), evoked by loud acoustic stimuli and recorded using surface electrodes over the tonically contracted sternocleidomastoid (SCM) muscle [12-15]. Also recent advances in magnetic resonance imaging (MRI) techniques, with increasing magnetic field strength and technical developments of various imaging sequences, have enabled visualization of the delicate anatomy of the inner ear structures [12,16-18]. The purpose of the current study was to correlate the audiometry and c-VEMP results.

Materials and Methods

Population

Forty-two patients with unilateral involvement and definite MD, according to the diagnostic criteria proposed by the AAOHNS, were evaluated by auditory and vestibular functional tests (PTA, EcoG, and c-VEMP). The criterion for inclusion in the study was altered EcoG at the affected side. Patients with neurological or musculoskeletal signs or symptoms and conductive hearing loss were excluded of the study. Informed consent was obtained from all participants. The Institutional Ethical Committee at our institution approved this study.

Study designn

Tonal and speech audiometry was performed using the twochannel audiometer AC 40 Clinical Audiometer (Interacoustics, AN, Denmark). c-VEMP was recorded unilaterally at the sternocleidomastoid muscle. Surface electromyographic activity was recorded ipsilaterally (Bio-Logic, IL, USA), while the patient was instructed to keep lateral head-turning absolutely in sitting position. The other reference and ground electrodes were separately set on the sternum and forehead. The short tone burst (118 dB HL, 1000 Hz, 200 times per stimulus) was conducted to the unilateral ear through a supra aural headphones (Audiophones, NY, USA). Differences in auditory results between groups were assessed with t-testing and the McNemar test. Statistical significance was set at a P value of <0.05.

Results

The c-VEMP test results of individuals with unilateral MD and those of healthy persons were compared to establish the baseline information. There were 30 normal-hearing volunteers (17 men and 13 women; age range 23-65 years, mean 30 years). The study population consisted of 42 patients with unilateral involvement of Ménière’s disease (16 men and 26 women; age range 26-71 years, mean 46 years, ±13,17). The DM affecting left ears in 22 and right ears in 20. According AAO-HNS criteria, staging hearing from this group were: 11 patients classified into stage I, 20 patients into stage II, 08 patients into stage III, and 03 patients into stage IV. The clinical average hearing threshold of the diseased ears was 29.8 ± 15.6 dB (4.2-89.7 dB) for the 42 patients. The c-VEMP responses were observed in all controls, and the mean values were: P13=13.66 ms (±0.52) and N23=23.23 ms (±0.95); the amplitude asymmetry index <26.4%, was considered as normal.

For the MD group, the c-VEMP mean values were: P13 =15.85 ms (±0.6), N23=23.8 ms (±0.38); the average asymmetry index was 27.6%. Normal c-VEMP responses were recorded in 25 (59.5%) patients with DM. Abnormal c-VEMP was recorded in 17 (40.5%). All abnormal responses were found at the same side of the EcoG alteration and hearing loss. From the normal hearing side, c-VEMP abnormalities were not found in all variable, comparing to the control group (p>0.05). From the total abnormal responses, P13 latency increase was the most common abnormality, observed in 12 (70.6%) cases. The latency increase P13- N23 wave was observed in 02 (11.8%) cases. Asymmetry Index abnormality were found in 02 (11.8%) and one patient presented absence response (5.9%). The hearing loss stage influenced the number of alterations at the c-VEMP. A higher frequency of them was observed regarding to stage III and IV. These findings can be verified in (Table 1). Distribution between the stage of the hearing loss and the c-VEMP alteration is verified in (Figure 1).
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* AAO-HNS criteria (1995).

Figure 1: Distribution of abnormal c-VEMP response according the stage* of hearing. N = 42. Belo Horizonte - Brazil.




Table 1: Correlation between the stage* of hearing versus normal and abnormal c-VEMP. N = 42. Belo Horizonte - Brazil.
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Discussion

The diagnostic utility of c-VEMP has been investigated in several studies in patients with vestibulocochlear disorders. The presence of a normal c-VEMP implies that the sacculocollic reflex has retained normal conduction velocity; a normal saccule with intact saccular macula [19-22]. According to the literature, saccular dysfunction can be noted as evidenced by either latency increase or absent c-VEMPs on the affected ears 50%-54% of the Ménière’s patients (ref) Almost half of our patients with MD (40.5%) reveal abnormal c-VEMPs, indicating saccular involment [12,23-25]. In the early stage of MD, increase latency c-VEMPs may be attributed to a mechanical, bio-chemical, or some other reversible causes, which can be reduced spontaneously or via administration of glycerol or furosemide. However, in the late stage (IV) there are permanent morphological changes in the sense organs, including loss of saccular macula associated with collapse of the saccular wall onto the otolithic membrane, which is consistent with absent c-VEMPs [26-28].

Studies explain the dilated saccule with atrophied saccular macula is characterized by atrophy of the sensory epithelium, partial cellular encapsulation of the otolithic membrane, and a granular basophilic plaque overlying the supporting network of the macular epithelium. The endolymph is displaced more easily in hydropic ears with extended footplate attachment, and this action enhances the sensitivity of the saccular macula to loud sound, resulting in latency delay in c-VEMP [12,29]. The hearing loss level influenced the number of alterations in c-VEMP. In the current literature c-VEMP in MD had greater abnormalities in the later stages, corresponding our study where stage III and IV had 62.5% and 100%, respectively, abnormalities [30].

Conclusion

c-VEMP would be a useful method for assessing clinical severity or progression of MD, providing complementary information to that obtained by other diagnostic methods.
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