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Chapter 1

Historical perspective
In 1861, Prosper Menière (1779-1862) published five papers that are now widely known as 
the primary reference for the concept of ‘Menière’s Disease’ (MD) [1]. In these papers in the 
‘Gazette Médicinale de Paris’, he described patients who suffered from a triad of symptoms: 
recurring spontaneous attacks of vertigo accompanied by hearing loss and tinnitus. He 
described that the attacks of vertigo were often accompanied by symptoms of nausea and 
vomiting and that the loss of hearing and tinnitus increased in severity over time [2].
Prior to the pioneering work of Menière, it was generally accepted that the central nervous 
system was entirely responsible for symptoms of vertigo [3]. Vertigo was lumped together 
with other central nervous disorders known as the ‘symptomatology of apoplectiform 
cerebral congestion’. At that time, it was believed that the inner ear was composed of 
several parts that were all involved in mediating different aspects of sound [4]. Although 
the establishment of a relationship between the vestibular apparatus and the maintenance 
of head positions and balance was already accomplished by Flourens in 1824 [5], it was not 
applied in human science until Menière’s remarks were published.

Definition of MD
Over time, there have been many different definitions of MD. All methods to define MD 
have been symptom-based [6]. The diagnostic criteria describe the type and character 
of vertigo, the amount of associated hearing loss, the presence of tinnitus and/or aural 
fullness and in all cases other causes are excluded. In 1972, the American Academy of 
Otolaryngology-Head and Neck Surgery (AAO-HNS) first defined MD as an inner ear 
disease of the membranous part of the labyrinth with characteristic symptoms and a 
correlation with endolymphatic hydrops [7] (see section Pathophysiology). The criteria 
have been updated three times, in 1985, in 1995 and in 2015 [8,9, 10]. The latest set of 
diagnostic criteria was jointly formulated by the Classification Committee of the Bárány 
Society, the Japan Society of Equilibrium Research, the European Academy of Otology 
and Neurotology, the AAO-HNS and the Korean Balance Society to facilitate future 
collaborative studies [10]. However, as these international diagnostic criteria were only 
published recently and previous research widely used the AAO-HNS 1995 diagnostic 
guidelines, the latter set of criteria will be used in the current thesis. The AAO-HNS 1995 
diagnostic criteria are shown in Table 1.
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TABLE 1. The American Academy of Otolaryngology –Head and Neck Surgery criteria as published 
in 1995 [9].

Certain MD Definite MD
Histopathological 
confirmation

 Definite MD

Two or more definitive 
spontaneous episodes 
of vertigo 20 minutes or 
longer

Audiometrically 
documented hearing 
loss on at least one 
occasion

Tinnitus or aural 
fullness in the 
treated ear

Probable MD
One definitive episode of 
vertigo

Audiometrically 
documented hearing 
loss on at least one 
occasion

Tinnitus or aural 
fullness in the 
treated ear

Possible MD
Episodic vertigo of the 
Menière type without 
documented hearing loss

Sensorineural hearing 
loss, fluctuated or fixed, 
with disequilibrium 
but without definitive 
episodes

Pathophysiology
As mentioned in the Historical perspective section, the papers published by Prosper Menière 
were the first to describe a relationship between the maintenance of balance and the inner 
ear. The inner ear structures that convey information about balance are found in the 
petrous part of the temporal bone (see Figure 1) [11].
The bony labyrinth is located inside the temporal bone. It consists of a series of cavities: 
the three semicircular canals, the vestibule and the cochlea. The bony structures protect 
the membranous part of the labyrinth which is divided into a perilymphatic and an 
endolymphatic compartment. The membranous labyrinth consists of three semicircular 
ducts, two otolith organs, the utricle and saccule, and the cochlear duct. The semicircular 
ducts and the otolith organs convey information on balance whereas the cochlear duct is 
the organ of hearing.
Although the pathogenesis of MD is currently still unknown, it is generally accepted that 
the origin of the disease lies within the endolymphatic system of the membranous labyrinth.
In 1938, two independent researchers performed autopsy on human temporal bone which 
revealed hydrops of the endolymphatic system [13,14]. Idiopathic endolymphatic hydrops is 
thought to be caused by either an over-production or an under-absorption of endolymph. 
The classical theory hypothesises that endolymphatic hydrops eventually causes Reissner’s 
membrane to rupture (Menière crisis) [14]. Subsequently, potassium-rich endolymph escapes 
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into the sodium- rich perilymph leading to neurotoxic effects on the hair cells, causing loss 
of hearing and vestibular function.
Idiopathic endolymphatic hydrops is believed to be the etiological substrate of MD. A 
recent review reported that it is almost certain that in patients with unilateral ‘definite’ MD, 
at least one temporal bone shows endolymphatic hydrops [15]. Moreover, hydrops was also 
found in asymptomatic contralateral ears in patients with unilateral MD [16,17]. Therefore, 
endolymphatic hydrops may be regarded as a necessary histopathological finding, at least 
in definite unilateral MD.

Figure 1. The labyrinth – Gray’s anatomy for students [12].

Prevalence of MD
Although the cardinal symptoms of MD are spontaneous attacks of vertigo spells, hearing 
loss and tinnitus, in the presence of aural fullness, there is a great variety in the presenting 
symptoms. Symptoms do not necessarily manifest themselves simultaneously and there may 
be a delay of several years between the first symptoms and the definitive diagnosis [18,19].
When reviewing the literature on the prevalence of MD, rates from 3.5 per 100.000 to 
513 per 100.000 inhabitants have been reported [20-22]. The wide range of values is most 
likely to be due to the inconsistency in defining and redefining the diagnosis over time, 
differences in study methods, (retrospective and prospective designs) and difficulty in 
distinguishing MD from related conditions (e.g. vestibular migraine (VM)). In general, 
these factors complicate the summation of epidemiological aspects of MD [23-25]. Based 
on research in the Netherlands, the prevalence has been estimated at 0.6 to 1.0 per 1000 
inhabitants, cumulating in 15.000 MD patients [19,26].
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Age of onset of disease
In reviewing the literature regarding the age of onset, it is safe to say that MD generally 
develops in middle age [27]. The peak incidence in onset of the disease lies in the fourth 
and fifth decade of life [28], but even onset later in life, during the sixth and seventh decade, 
is not an uncommon finding [29].
Recently, a Japanese survey reported a progressive increase in the age of onset of MD 
which was explained by the increase of the working elderly population. It was proposed 
that work-related stress might contribute to the development of MD [30,31]. In Chapter 2 
we will evaluate the age of onset of MD patients who visited a tertiary dizziness centre in 
the Netherlands. In addition, it will investigate whether a shift towards a later age of onset 
is also present in the Dutch MD population similar to the Japanese population.

Clinical course of MD
Understanding the natural history of MD is of paramount value to develop treatment 
strategies and time the follow-up moments of the efficacy and effectiveness of treatment 
modalities. However, the incapacitating character of the disease makes it difficult to abstain 
from treatment and patients tend to consult more than one physician which often results 
in different forms of treatment [32]. Any treatment, such as lifestyle changes or dietary 
modifications, may alter the natural course of the disease, even though a beneficial effect of 
the specific treatment has not been established [33]. As a result, there is limited information 
regarding the natural course of the disease [34], which inhibits the interpretation of 
treatment effects in the absence of a placebo. Nonetheless, the next section will attempt 
to provide information on the clinical course of each symptom of MD. Results should 
be interpreted with caution as the course of symptoms was assessed in various MD 
populations, different study design and in presence of various forms of therapy.

Vertigo symptoms
Episodes of spontaneous vertigo spells may be considered as the hallmark of the disease 
and are often experienced as debilitating. The AAO-HNS has defined that a definitive 
spell of MD occurs spontaneously, causes rotational vertigo which lasts at least 20 minutes 
(commonly several hours) and is accompanied by disequilibrium that may persist for several 
days [9]. Generally, it is accompanied by nausea and vomiting. In addition, hearing loss and 
tinnitus tend to worsen with the onset of vertigo.
A recent large prospective study (n=510) analysed the frequency and duration of definitive 
spells in patients who met the diagnostic criteria for ‘definite’ MD [35] and who received 
pharmacological treatment (administration of betahistine dihydrochloride or diuretic 
agents) or dietary modifications. The results indicated that two phases might exist in the 
course of the disease. In phase 1, the initial high frequency of vertigo rapidly declines over 
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the first 8 years. In Phase 2, covering years 9 to 20, vertigo attacks gradually decrease. The 
mean frequency of vertigo spells related to the duration of disease are shown in Figure 2.

Figure 2. Mean frequency of episodes of vertigo per year of MD evolution. Bars indicate 95% 
intervals [34].

Previous studies demonstrated that MD can be associated with other diseases causing 
dizziness, such as Benign Paroxysmal Positional Vertigo (BPPV)[36-38] and psychological 
distress [39,40]. However, these studies [36-40] assessed the prevalence of a single 
comorbidity within MD populations. To date, it is still unknown which causes of dizziness 
most commonly coincide alongside MD. In Chapter 3 we will quantify the prevalence 
of second causes of dizziness alongside MD including a reply to a letter to the editor 
(Chapter 4).

Auditory symptoms
In MD, sensorineural hearing deteriorates over the years [41-43]. It typically starts with 
an up-sloping low-frequency hearing loss and ends with a flat sensorineural hearing loss. 
Moreover, profound hearing loss (> 50 dB) is a rare finding [43]. A study in Sweden showed 
that 82% of the patients had a hearing loss of less than 30 dB [43]. After a follow-up of 
21 years or more, the hearing further deteriorated but stabilized at a level around 50 dB 
which is illustrated in Figure 3.
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Figure 3. Hearing profile in 161 patients with Meniere’s disease [43].

Tinnitus commonly involves a low-frequency type and it has been reported in up to 
67% of the patients and was reported as the most incapacitating symptom in the triad 
of symptoms of MD [44]. A retrospective study [45] found that tinnitus increased when 
hearing deteriorated, and that patients with an early onset of disease and a bilateral form 
of MD experienced tinnitus more intensively. Aural fullness is another symptom that, 
similar to tinnitus, is experienced in two thirds of the MD patients [46]. In a retrospective 
cohort study, tinnitus, hyperacusis and balance problems were considered to be significant 
predictors of aural fullness [46].

Balance problems
Whilst treatment of MD is directed at reducing vertigo spells, hearing loss and tinnitus, 
problems with balance become more prevalent with the progression of disease [47,48]. To 
date, little attention has been focussed on symptoms of disequilibrium and unsteadiness 
in patients with MD. However, there has been increasing interest in the value of exercises 
for patients with balance disorders, known as vestibular rehabilitation (VR) [49].
VR includes Brandt-Daroff exercises, Cawthorne-Cooksey exercises, viewing exercises or 
balance exercises. By stimulating the vestibular system VR aims to improve the visual-
vestibular interaction, to increase the static and the dynamic postural stability and to 
positively affect the quality of life by reducing complaints of imbalance, dizziness and 
anxiety [50]. The clinical recovery is thought to be based on three aspects. First, there 
is compensation/habituation, which is a central process and refers to the reduction in 
symptoms produced by specific movement and occurs through repetitive exposure to the 
movement. Secondly, there is adaptation, which is the recovery of the dynamic vestibulo-

1
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ocular responses due to the ability of the vestibular system to make long-term changes 
in the neuronal response to input. Last, there is substitution, which is the use of other 
strategies to replace the lost function [51,52]. The effect of VR on MD will be evaluated 
in Chapter 8 based on a systematic review of current literature.

Diagnostic assessment
As true today as it was in Prosper Menière’s time, detailed history taking remains the first 
and most important diagnostic tool for MD as at present no ‘gold standard’ test exists. In 
order to limit the number of differential diagnoses, differentiation between vertigo and 
dizziness may be of clinical use.
Vertigo, according to the AAO-HNS [9] definition of vertigo spells in MD, involves a 
spinning sensation or illusory motion of the self or the environment. Dizziness, on the 
other hand, is less specific and is described by sensations of light-headedness, giddiness, 
wooziness or impending faint.
In addition to the distinction between dizziness and vertigo, the type of presentation 
may be of help to further differentiate between the cause of the complaints. The type 
of presentation can be divided into 1) a single acute episode of vertigo (not applicable to 
patients with MD by definition), 2) recurrent or episodic vertigo, 3) positional vertigo or 
4) chronic sensations of dizziness or unsteadiness [53].
Diseases which manifest themselves with recurrent and spontaneous attacks of vertigo 
may particularly present diagnostic challenges when diagnosing MD due to similarity in 
medical history.
The most common cause of recurrent spontaneous vertigo is vestibular migraine (VM) 
(migrainous vertigo or migraine-associated vertigo) which affects about 30-50% of all 
patients with migraine [54,55]. Although complaints of vertigo and migraine commonly 
coincide, the Bárány Society only recently established a set of diagnostic criteria for VM 
which were added into the International Classification of Headache Disorders [56, 57].
Next to VM, there is a subgroup of patients who have attacks of recurrent vertigo without 
migrainous symptoms or cochlear features also known as benign recurrent vertigo. In 
1981, Leliever and Barber were the first to describe this clinical syndrome as Recurrent 
Vestibulopathy (RV) [58]. RV, now renamed as ‘Benign Recurrent Vertigo’ (BRV), is 
characterised by recurrent spontaneous attacks of vertigo lasting for minutes to hours 
without any additional neurological or cochlear symptoms. Since additional symptoms 
are absent during attacks in RV, it may be regarded as a separate entity. However, previous 
studies claimed that RV might be related to either vestibular migraine or MD [59,60]. In 
Chapter 5 the clinical characteristics of MD, VM and BRV will be explored and it will be 
assessed whether clinical symptoms exist to discern between these disorders.
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Excluding differentials
Additional diagnostic assessments are important to increase or decrease the likelihood 
of the diagnosis and to exclude differentials. Excluding differentials should be based on 
prevalence rates.
In case laboratory evaluation is performed, one aims to rule out thyroid disorders, syphilis, 
anaemia, leukaemia, diabetes mellitus, immune or genetic disorders [61] whereas Magnetic 
Resonance Imaging (MRI) of the brain or the cerebellopontine angle is advised to eliminate 
central pathology, most importantly acoustic neuromas [62].

Vestibular function
The function of the vestibular system is generally assessed by the caloric test. In MD, 
the caloric test may reveal unilateral vestibular hypofunction [63], yet test results may 
fluctuate over time and normal results can be found as well [64-66]. Recently, the video-
head impulse test (vHIT) was introduced [67] which assesses the vestibulo-ocular reflex 
based on unpredictable passive, high frequency head rotations. Little is known about the 
diagnostic accuracy of the vHIT in determining vestibular hypofunction when caloric 
testing is considered the reference standard. This will be the focus of Chapter 6. In 
previous research with the vHIT and MD, normal test results were found at least in the 
early stages of the disease [68,69]. The vHIT test results in later stages of the disease will 
be evaluated in Chapter 7.

Therapy
The main aim of treatment in MD is to reduce the frequency and intensity of the vertigo 
attacks and at the same time to preserve hearing and vestibular function [70]. Psychological 
suffering and reduced quality of life are linked to MD since disabling vertigo attacks can 
occur without warning [71,72]. Therefore, an effective prophylactic treatment is necessary 
to improve the quality of life of MD patients. Current pharmacological treatment options 
include betahistine, diuretics, oral steroids or intratympanic application of corticosteroids, 
and intratympanic gentamicin [73]. However, evidence in terms of reducing vertigo 
complaints has never been conclusive [74-76], except for intratympanic gentamicin 
treatment [77].
Of these pharmacological treatment options, betahistine is most commonly used, especially 
in Europe [78]. Betahistine has been available since 1968 and it is estimated that over 130 
million people worldwide have used the drug [79]. Although it is thought to be specifically 
effective as medical treatment in MD, a Cochrane review [74] conducted in 2001 stated that 
there was no evidence of a benefit from the use of betahistine in this population. However, 
many studies have been performed since, and reassessment of the effect of betahistine 
in treating MD is therefore now warranted since it is still widely prescribed as first line 

1
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treatment for MD. Chapter 9 describes the results of a systematic review examining the 
potential beneficial effect of betahistine for MD.
Non-pharmacological treatment includes positive pressure therapy (the Meniett device), 
ablative surgery such as vestibular nerve section, labyrinthectomy, endolymphatic sac 
surgery and VR [70,73,81]. Similar to the pharmacological treatment modalities, high 
quality evidence is also lacking for non-pharmacological therapies [80,81]. Since so many 
treatments exist without conclusive results, it may be hard for clinicians to select the best 
available treatment and to advise patients. Chapter 10 portrays a protocol for an umbrella 
systematic review to summarise the body of evidence regarding treatment modalities in 
MD. In Chapter 11 the results of this umbrella systematic review will be presented.
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THESIS OUTLINE
The aims of this thesis are to explore the clinical aspects, to evaluate diagnostic tests 
and to systematically review the evidence for the effect of interventions for Menière’s 
disease (MD). Part I describes the age of onset, second causes of dizziness in MD patients 
and compares clinical symptoms in patients with MD, Vestibular Migraine and Benign 
Recurrent Vertigo. Part II evaluates the diagnostic value and aspects of the vHIT in MD. 
Lastly, part III systematically summarizes the effect of treatment for MD based on current 
available literature. The main outcomes of the studies performed are summarized in the 
general discussion. Based on these outcomes, implications for clinical practice are stated 
and directions for future research are provided. The aim of this thesis is to answer the 
following research questions:

Part I.
Evaluation of clinical aspects of MD
-	 What is the age of onset in patients with MD in a specialized dizziness clinic in the 

Netherlands and is there a shift in age of onset (Chapter 2)?
-	 Which other causes of dizziness are prevalent alongside MD and do differences 

exist in specific age groups (Chapter 3 and Chapter 4)?
-	 What are the clinical characteristics of patients with Benign Recurrent Vertigo, 

Vestibular Migraine and MD and can distinctive clinical symptoms be identified 
(Chapter 5)?

Part II.
Evaluations of diagnostic tests for MD
-	 What is the diagnostic value of the vHIT in determining vestibular hypofunction 

when compared to the caloric test in dizzy patients (Chapter 6)?
-	 Are vHIT test results in patients with MD more often normal in the early stage of 

the disease than at later stages (Chapter 7)?

Part III.
Evaluation of interventions for MD
-	 What is the effect of vestibular rehabilitation in patients with MD (Chapter 8)?
-	 What is the effect of betahistine in patients with MD (Chapter 9)?
-	 What is the most effective treatment for MD? (Chapter 10 and 11)?

1

Voorbereid document - Babette.indd   19Voorbereid document - Babette.indd   19 05/03/2020   14:29:0805/03/2020   14:29:08



20

Chapter 1

REFERENCES
1.	 Ménière P: Mémoire sur des lésions de l’oreille interne donnant lieu à des symptomes de 

congestion cérébrale apoplectiforme. Gax Méd Paris 1861;16:597-601.
2.	 Arenberg K. A clinical analysis of Proper Meniere’s original cases. The American Journal of 

Otolog y 1989;10:314-326.
3.	 Ruben RJ, Harris JP. Ménière’s role in the recognition of the ear as a source of vertigo. In: 

Harris JP (ed) Meniere’s disease, pp. 313. Kugler Publications, The Hague, The Netherlands, 1999.
4.	 Baloh RW. Prosper Menière and his disease. Arch Neurol 2001;58:1151-56.
5.	 Flourens P. Recherches sur les conditions fondamentales de l’audition. Mém Acad Roy Sci 27 

December 1824.
6.	 Gurkov R, Pyyko I, Zou J, Kentala E. What is Menière’s disease ? A contemporary re-evaluation 

of endolymphatic hydrops. J Neurol 2016;263:71-81. 
7.	 Committee on Hearing and Equilibrium. Report of Subcommittee on Equilibrium and its 

Measurement. Meniere’s disease: criteria for diagnosis and evaluation of therapy for reporting. 
Trans Am Acad Opthalmol Otolaryngol 1972;72:1462-64. 

8.	 Pearson BW, Brackmann DE. Committee on Hearing and Equilibrium guidelines for reporting 
treatment results in Meniere’s disease. Otolaryngol Head Neck Surg 1985;93:579-81. 

9.	 Committee on Hearing and Equilibrium. Committee on Hearing and Equilibrium guidelines 
for the diagnosis and evaluation of therapy in Menière’s disease. Otolaryngol Head Neck Surg 
1995;113:181-85.

10.	 Lopez-Escamez JA, Carey J, Chung WH, Goebel JA, Magnusson M, Mandala M, Newman-
Toker DE, Strupp M, Suzuki M, Trabalzini F, Bisdorff A. Diagnostic criteria for Menière’s 
disease Journal of vestibular research 2015,25:1-7.

11.	 Hillier SL, Hollohan V. Vestibular rehabilitation for unilateral peripheral vestibular dysfunction. 
Cochrane Database Syst Rev 2007;CD005397.

12.	 Drake RL, Wayne Vogl, Adam Mitchell WM. Gray’s Anatomy for Students. Philadelphia: Elsevier/
Churchill Livingstone, 2005. 

13.	 Hallpike CS, Cairns H. Observations on the pathology of Meniere’s syndrome. Proc R Soc Med 
1938;31:1317-18.

14.	 Yamakawa K. Über die pathologisch Veranderung bei einem Menière-kranken. J Otorhinolaryngol 
Soc Jpn 1938;4:2310-12.

15.	 Foster Ca, Breeze RE. Endolymphatic hydrops in Meniere’s disease: cause, consequence, or 
epiphenomena? Otol Neurotol 2013;34:1210-14. 

16.	 Paparella MM, Djalilian HR. Etiology, pathophysiology of symptoms, and pathogenesis of 
Ménière’s disease. Otolaryngol Clin N Am 2002;35:529-45.

17.	 Huppert D, Strupp M, Brandt T. Long-term course of Menière’s disease revisited. Acta 
Otolaryngol 2010;130:644-51.

18.	 Friberg U, Stahle J, Svedberg A. The natural course of Meniere’s disease. Acta Otolaryngol (Stockh) 
Suppl 1984;406:75-7.

19.	 Mateijsen, DJM. Definition Menière Groningen: A rational approach to Menière’s disease 
(Thesis), Groningen: Rijksuniversiteit Groningen 2001, pages 25-37. 

20.	 Alexander JH, Harris JP. Current epidemiology of Meniere’s syndrome. Otolaryngol Clin N Am 
2010;43:965-970. 

21.	 Schessel DA, Minor LB, Nedzelksi J. Menière’s disease and other peripheral vestibular disorders 
In: Cumming CW, editor. Cummings Otolaryngolog y Head and Neck surgery. Philadelphia: Elsevier 
Mosby. 2005;3209-3253. 

Voorbereid document - Babette.indd   20Voorbereid document - Babette.indd   20 05/03/2020   14:29:0805/03/2020   14:29:08



21

Introduction

22.	 Lopez-Escamez JA, Dlugaiczyk J, Jacobs J, Lempert T, Teggi R, von Brevern M. Accompanying 
symptoms overlap during attacks in Menière’s disease and vestibular migraine. Front Neurol 
2014;5:265.

23.	 Pfaltz CR, Mafeti L. Meniere’s disease or syndrome? A critical review of diagnose criteria. 
In: Vosteen KH, Schuknecht H, Pfaltz CR, Wersäll J, Kimura RS, Morgenstern C, Juhn K 
(eds.) Meniere’s disease, pathogenesis, diagnosis and treatment, pp.1-10. Georg Thieme Verlag, 
Stuttgart, New York, 1988.

24.	 Committee on Hearing and Equilibrium. Committee on Hearing and Equilibrium guidelines 
for the diagnosis and evaluation of therapy in Menière’s disease. Otolaryngol Head Neck Surg 
1995;113:181-8.

25.	 Peripheral Vestibular Disorders Research Committee of Japan. Diagnostic criteria of Meniere’s 
disease with bilateral fluctuant hearing loss. Equilibrium Res 1991;(Suppl 7):147. 

26.	 Van Cruijsen N. Psychological aspects and stress-related hormones in Menière’s disease 
(Thesis). Groningen: Rijksuniversiteit Groningen, 2006.

27.	 Celestino D, Ralli G. Incidence of Menière’s disease in Italy. Am J Otol 1991;12:135-38.
28.	 Harcourt J, Barraclough K. Bronstein, A.M. Meniere’s disease. BMJ 2014;349:6544. 
29.	 Wladislavosky-Waserman P, Facer GW, Mokri B, Kurland LT. Meniere’s disease: A 30-year 

epidemiologic and clinical study in Rochester. Laryngoscope 1984;94:1098-1102.
30.	 Shojaku H, Watanabe Y, Yagi T, Takahashi M, Takeda T, Ikezono T. Changes in the 

characteristics of definite Meniere’s disease over time in Japan: A long-term survey by the 
Peripheral Vestibular Disorder Research Committee of Japan, formerly the Meniere’s Disease 
Research Committee of Japan. Acta Otolaryngol 2009;129:115-60.

31.	 Shojaku H, Watanabe Y, Fujisaka M, Tsubota M, Kobayashi K, Yasumura S. Epidemiologic 
characteristics of definite Menière’s disease in Japan: A long-term survey of Toyama and Niigata 
prefectures. ORL 2005;67:305-309.

32.	 Filipo R & Barbara M. Natural history of Meniere’s disease: staging the patients and their 
symptoms? Acta Otolaryngol (Stockh) 1997;526:10-13. 

33.	 Stahle J. Medical treatment of fluctuant loss in Meniere’s disease. American Journal of Otolog y 
1984;5:529-33. 

34.	 Silverstein H. Smouha E, Jones R. Natural history versus surgery for Meniere’s disease. 
Otolaryngol Head Neck Surg 1989;100:6-15. 

35.	 Perez-Garrigues H, Lopez-Escamez  JA, Perez P. Time course of episodes of definite vertigo 
in Meniere’s disease. Arch Otolaryngol Head Neck Surg 2008;134:1149-53.

36.	 Balatsouras DG, Ganelis P, Aspris A. Benign paroxysmal positional vertigo associated with 
Meniere’s disease: epidemiological, pathophysiologic, clinical and therapeutic aspects. Ann Otol 
Rhinol Laryngol 2012; 121:682-8.

37.	 Hughes CA & Proctor L. Benign paroxysmal positional vertigo. Laryngoscope 1997;107:607-13.
38.	 Inagaki Ti, Yuwaka K, Ichimura A, Clinical study of BPPV-like symptom associated with inner 

ear disease. Equilibrium Res 2008; 67:18-23.
39.	 Cohen H, Ewell LR, Jenkins HA. Disability in Meniere’s disease. Archives of Otolaryngolog y Head 

and Neck Surgery 1995;121:29-33.
40.	 Kanzaki J & Fumiyuki G. Psychiatric disorders in patients with dizziness and Ménière’s disease. 

Acta Oto-Laryngol 2015;135:447-50. 
41.	 Watanabe Y, Mizukoshi K, Shojaku H, Watanabe I, Hinoki M, Kitahara M. Epidemiological and 

clinical characteristics of Meniere’s disease in Japan. Acta Otolaryngol (Stockh) Suppl 1995;519:206-
201.

1

Voorbereid document - Babette.indd   21Voorbereid document - Babette.indd   21 05/03/2020   14:29:0905/03/2020   14:29:09



22

Chapter 1

42.	 Katsarkas A. Hearing loss and vestibular dysfunction in Meniere’s disease. Acta Otolaryngol 
(Stockh) Suppl 1996;166:1851-88.

43.	 Stahle J, Friberg U, Svedberg A. Long-term progression of Meniere’s disease. Acta Otolaryngol 
(Stockh) Suppl 1991;485:78-83.

44.	 Herraiz C, Tapia MC, Plaza G. Tinnitus and Ménière’s disease: characteristics and prognosis in 
a tinnitus clinic sample. Eur Arch Otorhinolaryngol 2006;263(6):504-9.

45.	 Havia M, Kentala E, Pyykko I. Hearing loss and tinnitus in Meniere’s disease. Auris Nasus 
Larynx 2002:115-19. 

46.	 Levo H, Kentala E, Pyykko I. Aural fullness in Ménière’s disease. Audiol Neurotol 2014;19:395-
399.

47.	 Gottshall KR, Hoffer ME, Moore RJ, Balough BJ. The role of vestibular rehabilitation in the 
treatment of Meniere’s Disease. Otolaryngolog y – Head and Neck Surgery 2005;133;326-328.

48.	 Clendaniel RA, Tucci DL. Vestibular rehabilitation strategies in Meniere’s disease. Otolaryngol 
Clin North Am 1997;30:1145–58.

49.	 Krebs DE, Gill-Body KM, Parker SW, Ramirez JV, Wernick-Robinson M. Vestibular 
rehabilitation: useful but not universally so. Otolaryngol Head Neck Surg 2003;128:240-250.

50.	 Ricci NA, Aratani MC, Dona F, Macedo C, Caovilla HH, Gananca FF. A systematic review 
about the effects of the vestibular rehabilitation in middle-age and older adults. Rev Bras Fisioter 
2010;14:361-371.

51.	 Herdman SJ. Vestibular Rehabilitation, third edition Philedelpha: FA Davis; 2007.
52.	 Green JD, Blum DJ, Harner SG. Longitudinal follow-up of patients with Meniere’s disease. 

Otolaryngol Head Neck Surg 1991;104:783-88.
53.	 Bronstein A, Lempert T. Dizziness – A Practical Approach to Diagnsosis and Management Cambridge, 

2007; Chapter 2 Symptoms and examination of the patients with vertigo and dizziness, page 
26-27.

54.	 Vukovic V, Plavec D, Galinovic I. Prevalence of vertigo, dizziness, and migrainous vertigo in 
patients with migraine. Headache 2007;47(10):1427–1435.

55.	 Cha YH, Lee H, Santell LS, Baloh RW. Association of benign recurrent vertigo and migraine 
in 208 patients Cephalalgia 2009;29(5):550–555.

56.	 Headache Classification Committee of the International Headache Society (IHS). The 
international classification of headache disorders, 3rd edition (beta version). Cephalalgia 
2013;33:629–808.

57.	 Radtke A, Neuhauser H, von Brevern M, Hottenrott T, Lempert T. Vestibular migraine–validity 
of clinical diagnostic criteria. Cephalalgia 2011;31:906–13.

58.	 Leliever WC, Barber HO. Recurrent vestibulopathy. Laryngoscope 1981;91:1–6.
59.	 Gacek RR, Gacek MR. A classification of the recurrent vestibulopathy. Adv Otorhinolaryngol 

2002;60:89–104.
60.	 van Leeuwen RB, Bruintjes TD. Recurrent vestibulopathy: natural course and prognostic 

factors. J Laryngol Otol 2010;124:19–22.
61.	 JP Harris. Meniere’s disease. The Hague: Kugler Publications.1999; Chapter Diagnostic and 

laboratory evaluation of Meniere’s disease, pages 302-303.
62.	 Pyykkö I, Zou J, Poe, D. Magnetic resonance imaging of the inner ear in Meniere’s disease. 

Otolaryngol. Clin North Am 2010; 4: 1059–1080.
63.	 Dobie RA, Snyder JM, Donaldson JA. Electronystagmographic and audiologic findings in 

patients with Meniere’s disease. Acta Otolaryngol 1982; 94: 19–27.
64.	 Maire R & van Melle G. Vestibulo-ocular reflex characteristics in patients with unilateral 

Ménière’s disease. Otolog y & Neurolog y 2008;29:693-698.

Voorbereid document - Babette.indd   22Voorbereid document - Babette.indd   22 05/03/2020   14:29:0905/03/2020   14:29:09



23

Introduction

65.	 Baloh RW, Honrubia V, Yee RD. Changes in the human vestibulo-ocular reflex after loss of 
peripheral sensitivity. Ann Neurol 1984;16:222-28. 

66.	 Black FO, Kitch R. A review of vestibular test results in Ménière’s disease. Acta Otolaryngol 
(Stockh)1991;485:108-9. 

67.	 Magnusson M, Karlberg K, Halmagyi M, Hafström A. The video-impulse test enhances the 
possibility of detecting vestibular lesions. J Vestib Res 2002;11:231.

68.	 McGarvie L, Curthoys IA, MacDougall H, Halmagyi G. What does the head impulse test 
versus caloric dissociation reveal about vestibular dysfunction in Ménière’s disease. Acta 
Otolaryngol 2015;135:859-865.

69.	 McCaslin DL, Jacobson GP. Current role of the videonystagmography examination in the                        
context of the multi-dimensional balance function test battery. Seminars in Hearing 2009;30:242-
253.

70.	 Minor LB, Schessel DA, Carey JP. Ménière’s disease. Curr Opin Neurol 2004;17:9-16.
71.	 Best C, Eckhardt-Henn A, Tschan R. Pshychiatric comorbidity in different organic vertigo 

syndromes. J Neurol 2009;256:58-65.
72.	 Yardley L, Kirby S. Evaluation of booklet-based self-management of symptoms in Ménière’s 

disease: a randomized controlled trial. Psychosom Med 2006;68:762-769.
73.	 Sajjadi H, Paparella MM. Ménière’s disease. Lancet 2008;372:406-14.
74.	 James Al, Burton MJ. Betahistine for Ménière’s disease or syndrome. Cochrane Databsase Syst 

Rev 2001:1CD001873. 
75.	 Thirlwall AS, Kundu S. Diuretics for Ménière’s disease or syndrome. Cochrane Database Syst 

Rev 2006;3:CD003599.
76.	 Phillips JS, Westerberg B. Intratympanic steroids for Ménière’s disease or syndrome. Cochrane 

Database Syst Rev 2011;7:CD008514.
77.	 Pullens B, van Benthem PP. Intratympanic gentamicin for Ménière’s disease or syndrome. 

Cochrane Database Syst Rev 2011;3:CD008234. 
78.	 Strupp, M, Hupert, D, Frenzel, C, Wagner J, Hahn, A, Jahn, K, Brandt T. Long-term 

prophylactic treatment of attacks of vertigo in Menière’s disease--comparison of a high with a 
low dosage of betahistine in an open trial. Acta oto-laryngologica 2008;128:520–524.

79.	 Jeck-Thole, S., & Wagner, W. (2006). Betahistine: A retrospective synopsis of safety data. Drug 
Safety

80.	 Pullens B, Verschuur HP, van Benthem PP. Surgery for Ménière’s disease. Cochrane Database 
Syst Rev 2013;2:CD005395.

81.	 Van Sonsbeek S, Pullens B, van Benthem PP. Positive pressure therapy for Ménière’s disease 
or syndrome. Cochrane Database Syst Rev 2015;3:CD00008419.

1

Voorbereid document - Babette.indd   23Voorbereid document - Babette.indd   23 05/03/2020   14:29:0905/03/2020   14:29:09


