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ABSTRACT 

Meniere’s disease is a chronic inner ear disorder characterized by recurrent vertigo, fluctuating hearing loss, tinnitus, and 
aural fullness. Despite extensive research, its aetiology remains unclear, complicating treatment. This review summarizes 
current therapeutic strategies for Meniere’s disease, spanning non-pharmacological, pharmacological, intratympanic, and 
surgical interventions. Lifestyle modifications, such as salt restriction and increased water intake, offer initial symptom 
control, though evidence remains limited. Pharmacological therapies, including diuretics, betahistine, and piracetam, provide 
varying degrees of vertigo relief, with inconsistent outcomes for hearing and tinnitus. Intratympanic treatments—steroids 
and gentamicin—are effective for refractory cases; steroids offer hearing preservation, while gentamicin achieves superior 
vertigo control at the risk of ototoxicity. Surgical options, including endolymphatic sac shunt surgery, semicircular canal 
plugging, vestibular neurectomy, and labyrinthectomy, are reserved for intractable cases, with selection guided by disease 
severity and hearing status. Emerging therapies, such as vestibular rehabilitation and Coriolus versicolor supplementation, 
show potential in improving vestibular compensation and reducing oxidative stress and inflammation. While current 
treatments primarily aim to manage symptoms rather than resolving the underlying disorder, ongoing research may lead to 
more targeted and disease-modifying therapies. 
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Introduction. 

Meniere’s disease is a chronic inner ear disorder characterized by recurrent vertigo, fluctuating 

sensorineural hearing loss, tinnitus, and aural fullness (Kim & Cheon, 2020). Its prevalence is estimated at 190 

per 100,000 individuals, affecting females twice as often as males, with an average age of onset between 40 

and 60 years (Harris & Alexander, 2010). The exact cause of Meniere’s disease remains unknown, though 

proposed mechanisms include genetic factors, autoimmunity, anatomical abnormalities and endolymphatic 

hydrops due to impaired lymphatic absorption or drainage (Tong et al., 2025). MD significantly impacts 

patients’ quality of life, often leading to psychological distress and functional impairment (Yardley et al., 2003). 

Diagnosis is based on clinical history and audiological findings, following internationally recognized criteria 

(Lopez-Escamez et al., 2015). Given the unknown aetiology of the disease and the lack of a definitive cure, 

therapy focuses on alleviating symptoms, reducing disability, and slowing disease progression (Yaz et al., 

2020). Treatment is stepwise, beginning with lifestyle and pharmacological interventions, progressing to 

intratympanic therapies, and ultimately to surgical options if conservative measures fail (Tong et al., 2025; Wu 

et al., 2019). This review aims to provide an overview of the available therapeutic options for Meniere’s disease. 

 

Methodology 

This review discusses the range of medical and surgical treatments available for managing Meniere’s 

disease. A comprehensive literature search was conducted using the PubMed database with the following 

search terms: (Meniere [Title]) AND ((Treatment [Title]) OR (Management [Title])). The search included full-

text studies published in English within the last 20 years, focusing on the pharmacological and surgical 

management of Meniere’s disease. Titles and abstracts were manually reviewed to assess the relevance of the 

studies and their alignment with the review’s objectives. The selected studies were then qualitatively analysed 

and summarized to provide an overview of the findings. As this review was not designed as a meta-analysis, 

no statistical methods were applied. 
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Management of Meniere’s disease 

 

1. Non-pharmacological treatment  

Non-pharmacological treatment methods include dietary modifications, such as reducing the intake of 

table salt, alcohol and caffeine. However, these recommendations could be deemed quite general, as there is a 

lack of high-quality studies that precisely define the suggested amounts of these substances (Sbeih et al., 2018). 

Some clinicians have proposed monitoring 24-hour urine osmolality as a means of evaluating patients’ 

adherence to dietary recommendations. However, the scientific rationale for relying on specific urinary or 

serum biomarkers in this context remains unclear (Sbeih et al., 2018). Similarly, although patients with 

Meniere’s disease are frequently advised to avoid alcohol and caffeine, the evidence supporting these 

recommendations is limited. Furthermore, caffeine avoidance may be particularly challenging for individuals 

with comorbid migraine, as it is a common ingredient in many over-the-counter migraine medications (Sbeih 

et al., 2018). Another common recommendation is maintaining adequate water intake. Naganuma et al. 

(Naganuma et al., 2006) found that increasing daily water intake to 35 mL/kg significantly reduced vertigo 

episodes and improved low-frequency hearing in patients with Meniere's disease who were unresponsive to 

conventional therapy. Compared to a historical control group, patients undergoing water therapy showed better 

hearing outcomes and lower plasma vasopressin levels, suggesting that adequate hydration may be an effective, 

low-cost treatment option. These findings highlight the potential benefits of individualized lifestyle 

adjustments, though further well-designed studies are needed to establish clear guidelines and optimize non-

pharmacological management strategies for Meniere’s disease. 

 

2. Pharmacological treatment 

Pharmacological treatment serves as a second-line intervention in Meniere’s disease, typically used in 

patients who continue to experience symptoms despite lifestyle modifications (Molnár et al., 2021). Commonly 

used medications include diuretics, betahistine, and piracetam (Molnár et al., 2021; Sbeih et al., 2018). 

 

2.1 Diuretics 

Diuretics are widely used in the treatment of Meniere’s disease, although their efficacy remains a subject 

of debate in the literature (Sbeih et al., 2018). Burgess et al. (Burgess & Kundu, 2009) in their review found 

no high-quality evidence evaluating the effectiveness of diuretics in Meniere’s disease. They concluded, 

however, that the low dose diuretics used for Meniere’s disease are generally well tolerated and cost-effective. 

Other studies have found diuretics to have a significant effect on vertigo and no effect on hearing and tinnitus 

(van Deelen, 1986). Further high-quality research is warranted to more rigorously evaluate the efficacy of 

diuretics in the management of Meniere’s disease. 

 

2.2 Betahistine  

Betahistine is another conservative treatment option for Meniere’s disease. It is an H3 receptor 

antagonist that has been shown to enhance cochlear blood flow and possibly plays a role in facilitating central 

vestibular compensation (Sbeih et al., 2018). Molnar et al. (Molnár et al., 2021) found its use to significantly 

reduce the frequency and duration of vertigo and dizziness episodes, though it had no significant effect on the 

intensity of symptoms. While the average effective dose was 87.5 ± 27.2 mg/day, no clear correlation was 

found between dosage and symptom control. Nauta et al (Nauta, 2014) also determined a beneficial effect of 

betahistine in vestibular vertigo in Meniere’s disease. However, the most recent long-term, multicenter, 

double-blind, randomized, placebo-controlled, dose-finding trial indicated that the current evidence remains 

inconclusive regarding the efficacy of betahistine in preventing vertigo attacks associated with Meniere’s 

disease when compared to placebo (Adrion et al., 2016). Similarly, additional well-designed, high-quality 

studies are necessary to more thoroughly assess the therapeutic efficacy of betahistine in the treatment of 

Meniere’s disease. 

 

2.3 Piracetam 

Piracetam may be used in combination therapy with betahistine in patients with Meniere’s disease 

experiencing vertigo episodes, potentially offering advantages over betahistine monotherapy (Molnár et al., 

2021). It might be a beneficial addition to a conventional conservative treatment in patients with particularly 

severe vestibular symptoms; however, further research on this topic is necessary (Molnár et al., 2021).  
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3. Intratympanic treatment  

Patients who continue to experience persistent symptoms despite pharmacological therapy may be 

offered intratympanic treatment, which includes non-ablative steroid injections and ablative gentamicin 

injections (Wu et al., 2019). 

 

3.1 Steroids 

Steroid injection is a non-ablative and safe treatment for refractory Meniere’s disease. Although the 

exact mechanism of intratympanic steroid injection in Meniere’s disease remains unclear, its therapeutic 

benefits may stem from its influence on ion homeostasis, fluid regulation, and immune modulation (MacArthur 

et al., 2015). Animal and human studies suggest that steroids, particularly methylprednisolone, upregulate 

genes related to ion balance and inflammatory response, and may act through aquaporin pathways to alleviate 

endolymphatic hydrops (B. Liu et al., 2016; MacArthur et al., 2015). Garduno-Anaya et al. (Garduño-Anaya 

et al., 2005) found that dexamethasone at 4 g/L injected into the ear transtympanically shows 82% of complete 

control of vertigo over placebo (57%) and results in subjective improvement in tinnitus (48%), hearing loss 

(35%), and aural fullness (48%) in the dexamethasone group compared with 20%, 10%, and 20% respectively 

in the control group. Attrache et al. (Attrache et al., 2016) confirm that a 6-month intratympanic steroid 

treatment results in a significant reduction in vertigo spells, with 70.8% of patients achieving a ≥60% reduction 

in vertigo frequency. Tinnitus loudness also improved slightly but significantly in this study, while hearing 

levels remained unchanged across all tested frequencies. Complete remission of vertigo was achieved by 

20.8 % of patients within 8 months. Some research suggests that methylprednisolone may be more effective 

than dexamethasone for vertigo control due to its higher inner ear penetration and greater biological activity, 

although not all the studies confirm this conclusion (Cao et al., 2019; Lee et al., 2021). These findings support 

the use of intratympanic steroids as an effective and safe therapeutic option for patients with refractory 

Meniere’s disease, though further research is needed to clarify the optimal agent, dosage, and long-term 

efficacy (Yaz et al., 2020). 

 

3.2 Gentamicin 

Intratympanic gentamicin is, on the other hand, a destructive treatment method for refractory Meniere’s 

disease (Ballard et al., 2019). It demonstrates strong efficacy in reducing vertigo symptoms but carries the risk 

of damaging vestibular function and deteriorating hearing (Webster et al., 2023). Intratympanic gentamicin 

treatment has shown to control vertigo in 75% to 100% of patients with unilateral Meniere’s disease and is 

therefore one of the most effective treatments for vertigo symptoms (H. Liu et al., 2017; Shlamkovitch et al., 

2018; Tong et al., 2025). There may be a genetic basis for the varying susceptibility to this treatment in 

controlling vertigo across the population (Huang et al., 2019). Intratympanic gentamicin injections selectively 

damage the vestibular apparatus in the affected ear, with the expectation that the central vestibular system will 

adapt and compensate for the resulting unilateral dysfunction—provided the opposite ear maintains normal 

function (Webster et al., 2023). However, about 20% of the patients exhibit insufficient central compensation, 

resulting in persistent vestibular symptoms (Tong et al., 2025). It is also associated with hearing deterioration 

in up to 20% of cases (Pullens & van Benthem, 2011). Hearing loss appears to be more pronounced in the low-

frequency range (Sam et al., 2016). Nevertheless, Schlamkovitch et al. (Shlamkovitch et al., 2018) report that 

hearing tests conducted approximately two months post-treatment with low concentration gentamicin showed 

a statistically significant 5 dB improvement at 1000 Hz and a 5 dB deterioration at 8000 Hz in the treated ear 

compared to the healthy ear. Patients who received the drug using a titration regimen—typically involving 

lower doses—experienced smaller declines in hearing and word recognition scores compared to those treated 

with a fixed-dose regimen, who showed greater deterioration. Multivariate analysis revealed no significant 

differences in hearing outcomes between the treated and untreated ears. Liu et al. (H. Liu et al., 2017) also 

found that 78% of the patients treated with intratympanic gentamicin showed no significant change in hearing, 

16.2% experienced improvement, and only 5.4% demonstrated deterioration in pure tone audiometry. These 

studies suggest that this treatment is largely effective for vertigo control, with minimal and frequency-specific 

impact on hearing, which might be even further reduced by using a titration regimen when administering 

intratympanic gentamicin injections.  
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3.3 Comparison of steroid and gentamicin intratympanic injections 

Several studies and meta-analyses have compared the efficacy and safety of intratympanic gentamicin 

and intratympanic steroids in the treatment of refractory Meniere’s disease. A meta-analysis by Lee et al. (Lee 

et al., 2021) revealed a statistically significant advantage of gentamicin over dexamethasone for vertigo control, 

but not over methylprednisolone. Hearing outcomes favoured steroids, suggesting better hearing preservation. 

Additionally, gentamicin demonstrated significantly greater improvement in tinnitus and aural fullness 

compared to steroids at both 6- and 12-months post-treatment. Patel et al. (Patel et al., 2016) also found no 

significant difference between intratympanic gentamicin and methylprednisolone in controlling vertigo in 

patients with Meniere’s disease, with both treatments reducing vertigo attacks by over 85% in the final 6 

months compared to baseline. Both drugs also significantly improved scores on vestibular symptom 

questionnaires, with most symptom relief occurring within two months and remaining stable over 24 months. 

Hearing outcomes were similar between groups, though methylprednisolone showed a trend toward better 

speech discrimination. There was no significant difference in the number of follow-up injections or non-

responders between treatments. Overall, both therapies were effective and well tolerated. A systematic review 

by Yaz et al. (Yaz et al., 2020) determined that gentamicin injections generate a slightly greater reduction in 

vertigo symptoms in some studies, particularly over longer follow-up periods, although both treatments 

significantly improved subjective symptoms. Steroids was associated with better hearing preservation, while 

gentamicin posed a higher risk of temporary hearing deterioration and post-injection vertigo and vomiting. No 

major differences in complication rates were observed overall. Both intratympanic gentamicin and steroid 

injections are effective and safe options for patients with refractory Meniere’s disease, though treatment choice 

may depend on individual patient factors such as laterality and hearing status. 

  

4. Surgical treatment 

Although approximately 80% of patients with Meniere’s disease benefit from lifestyle modifications 

and pharmacological or intratympanic therapies, the remaining 20% require surgical intervention (X. Li et al., 

2021). Operative treatments include non-ablative procedures such as endolymphatic sac surgery and lateral 

semicircular canal plugging, as well as ablative approaches like vestibular neurectomy and labyrinthectomy 

(Bento et al., 2017; X. Li et al., 2021; Perkins et al., 2018; Véleine et al., 2022). The former pose minimal risk 

to hearing, while the latter are reserved for patients with non-serviceable hearing due to the higher likelihood 

of cochlear damage (Bento et al., 2017; X. Li et al., 2021; Perkins et al., 2018; Véleine et al., 2022). 

 

4.1 Endolymphatic sac shunt surgery 

Endolymphatic sac shunt surgery is a non-ablative procedure based on the hypothesis that 

decompression of the mastoid bone reduces endolymphatic pressure and facilitates expansion of the 

endolymphatic sac, thereby decreasing the frequency of vertigo episodes. Insertion of a Silastic tube into the 

lumen of the sac may further increase its internal diameter, thereby enhancing its function and facilitating 

endolymphatic drainage (Bento et al., 2017). Effectiveness of endolymphatic sac shunt surgery in controlling 

vertigo is however controversial, with reported success rates ranging from 44% to 94% of patients. Accurate 

assessment of therapeutic benefit is challenging due to the variable natural course of the disease. (Albu et al., 

2015; Bento et al., 2017). Approximately 70% to 88% of patients maintain or improve their hearing after the 

procedure, while 12% to 30%—mainly with unilateral disease—experience worsening, often to severe hearing 

loss (Albu et al., 2015; Bento et al., 2017). Despite some risk of hearing deterioration, the overall hearing 

preservation profile of endolymphatic drainage is relatively favourable. Given its potential to reduce vertigo, 

it remains a suitable option for patients with refractory Meniere’s disease who are not eligible for more invasive 

or destructive procedures. 

 

4.2 Lateral semicircular canal plugging 

Plugging surgery is another non-ablative approach based on the concept that blocking a semicircular canal 

can stop the flow of endolymph, which in turn prevents displacement of the cupula. By doing so, it halts the 

activation of sensory receptor cells in the canal, effectively reducing or eliminating vertigo attacks in Meniere’s 

disease (X. Li et al., 2021). Vertigo control achieved 2 years after surgery ranges from 75% to 98.7% (Charpiot et 

al., n.d.; Zhang et al., 2016, 2020). The most serious complication arising from this intervention is hearing loss, 

which affects 20–30% of patients at two-year follow-up, though the underlying cause remains unclear (X. Li et al., 

2021; Zhang et al., 2016, 2020). Li et al. (X. Li et al., 2021) monitored intraoperative auditory brainstem responses 

and found that semicircular canal plugging itself causes minimal hearing damage. They suggested that serous 
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fibrous labyrinthitis may be a contributing factor to postoperative hearing deterioration. Despite the risk of hearing 

loss in a subset of patients, semicircular canal plugging offers a high rate of vertigo control and represents a viable 

option for those with intractable symptoms and serviceable hearing. 

 

4.3 Vestibular neurectomy 

Vestibular neurectomy is an ablative and highly invasive surgical treatment of Meniere’s disease. It 

involves sectioning of the vestibular portion of the eighth cranial nerve, effectively eliminating the 

transmission of balance signals from the affected inner ear to the brain (C. S. Li & Lai, 2008). This procedure 

offers high rates of vertigo control and hearing preservation—both often exceeding 90%—and is considered 

one of the most effective options for patients with intractable vertigo and serviceable hearing (C. S. Li & Lai, 

2008). However, it is a technically complex intracranial procedure associated with potentially serious, though 

rare, complications such as cerebrospinal fluid leakage, facial nerve injury, and persistent postoperative 

headaches (Véleine et al., 2022; Zhang et al., 2020). It requires a high level of surgical expertise and is 

generally reserved for patients who have failed less invasive treatments and are deemed suitable surgical 

candidates (Wu et al., 2019).  

 

4.4 Labyrinthectomy  

Another ablative surgical treatment is labyrinthectomy, reserved as a treatment of last resort (Zhang et 

al., 2020). The procedure removes or destroys the entire vestibular labyrinth, permanently eliminating 

vestibular input from the affected ear (Roberts & Slattery, 2016). It provides excellent vertigo control but at 

the cost of complete hearing loss in the treated ear (Hansen et al., 2013; Perkins et al., 2018). As such, it is 

primarily indicated in patients with profound or non-functional hearing who continue to experience disabling 

vertigo despite conservative or medical treatments (Zhang et al., 2020). This procedure may be performed via 

a transmastoid approach and is sometimes combined with cochlear implantation in selected cases (Hansen et 

al., 2013; Perkins et al., 2018). Despite its destructive nature, labyrinthectomy remains a valuable option in 

end-stage or unilateral Meniere’s disease, offering lasting relief from vertigo and improved quality of life 

(Zhang et al., 2020). 

 

5. Other strategies  

In addition to pharmacological and surgical approaches, several complementary strategies have been 

explored for managing Meniere’s disease. These include non-invasive therapies aimed at enhancing vestibular 

compensation and emerging nutraceutical interventions targeting underlying pathophysiological mechanisms 

such as oxidative stress and inflammation. The following section highlights two such approaches—vestibular 

rehabilitation therapy and nutritional mushroom supplementation—that show promise in improving patient 

outcomes and quality of life. 

 

5.1 Vestibular rehabilitation therapy  

Vestibular rehabilitation therapy is a widely used, exercise-based treatment for managing persistent 

dizziness and vertigo in patients with vestibular dysfunction, particularly those with unilateral peripheral 

involvement. It facilitates vestibular compensation by improving coordination between visual, vestibular, and 

proprioceptive systems, thereby enhancing balance, gaze stability, and quality of life(Tong et al., 2025). 

Vestibular rehabilitation therapy includes five core components: gaze stability exercises, balance and gait 

training, habituation exercises, motor endurance training, and central vestibular training(Tong et al., 2025). 

Moderate to strong evidence supports its safety and effectiveness, especially for unilateral vestibular disorders 

(Mcdonnell & Hillier, 2015). Additionally, studies suggest that these beneficial effects of vestibular 

rehabilitation are also seen in patients with Meniere’s disease, especially those previously treated with 

intratympanic gentamicin (Perez et al., 2006). More high-quality, long-term randomized controlled trials are 

required to establish the sustained efficacy of this therapy in patients with Meniere’s disease. Notably, Tong 

et al. (Tong et al., 2025) are currently conducting such a trial to address this gap in the evidence base. 

 

5.2 Nutritional mushroom treatment  

Mushroom supplementation, particularly with species such as Coriolus versicolor, has emerged as a 

promising dietary strategy for reducing oxidative stress by activating Nrf2-dependent antioxidant and stress 

resilience pathways (Xia et al., 2022). These pathways are implicated in various diseases, including Meniere’s 

disease, and their activation by Coriolus versicolor suggests that this mushroom may represent a promising 
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new therapeutic approach for managing Meniere’s disease by addressing the underlying redox imbalance (Xia 

et al., 2022). Di Paola et al. (Paola et al., 2024) demonstrated that Coriolus versicolor supplementation in 

patients with Meniere’s disease leads to significant improvements in psycho-emotional status, tinnitus severity, 

and speech discrimination, although no changes were observed in tonal audiometry. Biochemical analyses 

revealed upregulation of Nrf2-dependent antioxidant pathways and stress-response proteins, including Hsp70 

and HO-1, alongside increased levels of glutathione and improved redox balance. Coriolus also reduced 

markers of protein and lipid oxidation, such as protein carbonyls and HNE, and restored mitochondrial 

respiratory complex activities impaired in Meniere’s disease. Additionally, supplementation increased anti-

inflammatory eicosanoids and decreased pro-inflammatory markers, highlighting its systemic anti-

inflammatory and neuroprotective potential. These findings support Coriolus versicolor as a promising 

adjunctive therapy for mitigating oxidative stress and inflammation in Meniere’s disease pathogenesis, 

although further studies are required to confirm this conclusion.  

 

Conclusions  

Meniere’s disease remains a complex and debilitating inner ear disorder with no definitive cure. Its 

management requires a personalized, stepwise approach aimed at controlling vertigo, preserving hearing, and 

improving overall quality of life. Non-pharmacological measures such as dietary modifications and adequate 

hydration may offer symptomatic relief, though evidence supporting these interventions is limited. 

Pharmacological treatments—including diuretics, betahistine, and piracetam—play a role in symptom control 

but require further validation through high-quality studies. Intratympanic therapies provide effective options 

for refractory cases, with gentamicin offering superior vertigo control at the expense of potential hearing loss, 

while steroids provide a safer alternative with favourable hearing preservation. Surgical interventions, though 

invasive, remain essential for patients with severe, intractable disease, and must be tailored to the patient’s 

hearing status and overall health. Adjunctive therapies such as vestibular rehabilitation and emerging 

nutraceuticals like Coriolus versicolor supplementation represent promising avenues for enhancing vestibular 

compensation and mitigating oxidative stress and inflammation. Continued research into the underlying 

pathophysiology and novel treatment modalities hold promise for more targeted and effective management 

options in the future. 
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