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ABSTRACT:    Ménière’s disease is characterized by sudden episodes of vertigo accompanied by tinnitus and/or feeling of fullness in the ear 
as well as fluctuating sensorineural hearing loss. Despite numerous studies, the etiology of this disease remains unknown. 
However, the enlargement of the inner ear’s endolymphatic spaces, referred to as endolymphatic hydrops, is considered the 
underlying condition. Thanks to recent advances in magnetic resonance (MR) technology, it is now possible to obtain in vivo 
imaging of endolymphatic hydrops in patients presenting with Ménière’s disease symptoms. Visualization of the inner ear 
fluid compartments is achieved after gadolinium contrast is administered into the tympanic cavity or via the intravenous 
route. Evaluation of endolymphatic hydrops is possible as the contrast agent selectively penetrates the perilymph, and 
endolymph is visualized as contrast defects. The currently used radiological hydrops grading systems include qualitative, 
semi-quantitative, and volumetric scales. The methods are subject to ongoing modifications to increase their sensitivity 
and specificity. Numerous studies describe correlations between clinical symptoms and audiological and otoneurological 
examination results with the endolymphatic hydrops grade. MRI is also applicable in patients’ diagnostics with an incomplete 
or atypical course of the Ménière’s disease. In the course of the treatment, follow-up MRI scans enable assessing individual 
treatment modalities’ efficacy in terms of the severity of lesions and the further course of the disease within the inner ear. 
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ABBREVIATIONS

AAO-HNS – American Academy of Otolaryngology-Head  
and Neck Surgery 
AP – action potential amplitude 
CVEMP – cervical vestibular evoked myogenic potentials 
MR – magnetic resonance 
OVEMP – ocular vestibular evoked myogenic potentials 
SP – summating potential amplitude 
SURI – saccule to urticle ratio inversion 
VNG – videonystagmography

INTRODUCTION

Ménière’s disease’s clinical presentation consists of vertigo epi-
sodes with nausea and vomiting, fluctuating low-frequency he-
aring loss, tinnitus, and/or feeling of congestion within the ear 
[1–3]. The natural history of the disease varies between indivi-
duals and includes periods of exacerbations and spontaneous 
remission. Ménière’s disease affects patients of all ages, with 
incidence peaking in the fifth and the sixth decade of life [4].  
In most cases, symptoms are unilateral at the time of diagnosis. 
Still, the risk of symptoms within the contralateral ear increases 
with the disease’s duration and affects 2–73% of patients, ac-
cording to literature sources [5–9]. Ménière’s disease’s etiology 
remains unknown, with autoimmune processes, infections, al-
lergies, cardiovascular disorders, chronic middle and inner ear 

diseases being proposed as potential causes [5, 10–12]. In 5 to 
15% of cases, the disease is inherited within families following an 
autosomal dominant pattern with incomplete penetrance [13].

Ménière’s disease has been a subject of interest for researchers 
for more than 150 years since Prosper Ménière first linked the 
presence of vertigo to a pathology of the inner ear [14]. More 
than 70 years later, Hallpike and Cairns [15] and Yamakawa [16] 
analyzed the temporal bones of patients presenting with symp-
toms corresponding to Ménière’s disease to observe the enlar-
gement of endolymphatic spaces within the inner ears of these 
patients. This presentation was subsequently termed the endo-
lymphatic hydrops. 

For many years, endolymphatic hydrops has been considered the 
morphological origin of Ménière’s disease symptoms, although 
confirmation was possible only in post-mortem histopathologi-
cal examinations [1].

The introduction of MRI offered new possibilities for the dia-
gnostics of endolymphatic hydrops. Previously, MRI was used 
in patients presenting with Ménière’s disease symptoms to exc-
lude other vertigo causes, such as nerve VIII tumors. In 2007, 
Nakashima et al. [17] were the first to observe that gadolinium 
contrast, when introduced into the tympanic membrane, is accu-
mulated in perilymphatic spaces. A similar effect was observed 
later by Naganawa et al. [18] following intravenous administra-
tion of a double dose of the contrast agent. 
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as after 4 hours. Other benefits of intravenous contrast admi-
nistration include assessing both inner ears simultaneously and 
avoiding the puncturing of the tympanic membrane. 

METHODS FOR EVALUATION  
OF ENDOLYMPHATIC HYDROPS IN MAGNETIC 
RESONANCE SCANS

Endolymphatic hydrops is observed as enlargement of endolympha-
tic spaces presenting as contrast defects against contrast-enhanced 
perilymph. Since the first reports on MR’s use in Ménière’s disease’s 
diagnostics, numerous authors have proposed various scales for endo-
lymphatic hydrops grading. The currently used radiological hydrops 
grading systems include qualitative, semi-quantitative, and volume-
tric scales. The selected classifications are summarized in Tab. I.–III. 

MRI PROTOCOL IN THE DIAGNOSTICS  
OF ENDOLYMPHATIC HYDROPS

The most common modality for the imaging of inner ear fluid com-
partments consists of T2-3D fluid-attenuated inversion recovery 
(FLAIR) images requiring previous administration of a contrast 
agent. The evaluation is based on the finding that the contrast 
agent selectively penetrates the perilymph while the endolymph 
remains uncontrasted. Gadolinium contrasts may be administe-
red via the transtympanic [17] and intravenous [18] routes. When 
administered via the transtympanic route, the contrast agent pe-
netrates the inner ear in the round window and the oval window 
region and across the medial walls’ continuity. It is estimated that 
the accumulation of gadolinium within the perilymphatic spa-
ce takes approximately 24 hours. If a double dose of the gadolinium 
agent is administered intravenously, scans can be acquired as early  

Tab. I.  Semi-quantitative MR-based scale for endolymphatic hydrops grading according to Nakashima et al. [19] and Naganawa et al. [18].

ENDOLYMPHATIC HYDROPS GRADING SCALE ACCORDING TO NAKASHIMA AND NAGANAWA

Cochlea

Healthy condition No cochlear duct enlargement

Moderate grade Cochlear duct enlargement
Cochlear duct narrower than the scala vestibuli

Significant grade Enlarged cochlear duct extending into the scala vestibuli

Vestibule 
(Endolymphatic space vs vestibular fluid space area ratio)

Healthy condition ≤33.3%

Moderate grade >33.3% but ≤50%

Significant grade >50%

Tab. II.  Morphological assessment of endolymphatic hydrops in magnetic resonance (MR) imaging scans based on the SURI value proposed by Attyé et al. [21]. *SURI – saccule to 
urticle ratio inversion. 

MORPHOLOGICAL ASSESSMENT OF ENDOLYMPHATIC HYDROPS IN MRI SCANS AS PROPOSED BY ATTYÉ ET AL.

Hydrops grade Saccule SURI*

Grade 0 not enlarged <1 

Grade 1 enlarged ≥1 

Grade 2 invisible not applicable

Tab. III.  Descriptive MR-based scale for endolymphatic hydrops grading according to Barath et al. [22] as modified by Bernaerts et al. [23].

COCHLEA – THE ASSESSMENT OF ENDOLYMPHATIC HYDROPS IN MRI SCANS

Barath scale
(identical to Bernaerts scale) Hydrops presentation in MRI

Healthy condition No cochlear duct enlargement

Grade I Partial enlargement of the cochlear duct, visible obstruction of scala vestibuli

Grade II Enlarged cochlear duct extending into the vestibular duct

Vestibule – the assessment of endolymphatic hydrops in MRI scans

Barath scale Bernaerts scale Hydrops presentation in MRI

Healthy condition Healthy condition Saccule and utricle not enlarged, saccule smaller than the utricle

Grade I Saccule larger than the utricle, boundary between the two is maintained

Grade I Grade II Enlargement and overlapping of saccule and utricle, peripheral contrast enhancement

Grade II Grade III significant enlargement of saccule and utricle, no contrast enhancement within the vestibule
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Ménière’s disease patients presented with SURI of  ≥ 1, whereas 
elevated values of the parameter were absent from the control 
group (specificity of 100%). 

As proposed by Barath et al. [22] in 2014, the three-grade scale 
evaluates the enlargement of endolymphatic spaces separately wi-
thin the cochlea and the vestibule (Tab. III., Figs. 1. and 2.). For 
the cochlea, grade 0 corresponds to no cochlear enlargement, gra-
de I corresponds to partial enlargement of the cochlear duct and 
visible obstruction of scala vestibuli. In contrast, grade II corre-
sponds to Reissner’s membrane’s significant dislocation, making 
it impossible to visualize the perilymph within the scala vestibu-
li. Similarly, concerning the vestibule, grade 0 corresponds to no 
enlargement of the saccule or utricle, grade I corresponds to the 
enlargement and overlapping of the saccule and utricle with pe-
ripheral contrast enhancement. In contrast, grade II corresponds 
to no contrast enhancement being detected within the vestibule 
as its area is fully encompassed by endolymphatic space. The au-
thors analyzed the results of the MRI scans in 53 patients with 
symptoms indicative of the Ménière’s disease and found the pre-
sence of endolymphatic hydrops in 90% of symptomatic ears, 
with the sensitivity of the method being as high as 95% when 
only the group of patients with the definite disease was included 
in the analysis. Endolymphatic hydrops was also detected in 22% 
of asymptomatic, contralateral ears. 

In 2019, Bernaerts et al. [23] modified Barath’s scale by adding 
a „lower” grade I where the saccule is greater or equal in size 
to the utricle, but the boundary between the two is still visible  
(Tab. III., Figs. 1. and 2.). Thus, in the Bernaerts modification, the 
scale for the assessment of vestibular hydrops is four-grade. In ad-
dition, the authors compared the degree of contrast enhancement 
within the cochlea on the symptomatic side and the contralateral 
side. They reported an asymmetrical increase in contrast enhan-
cement to be characteristic for symptomatic ears (specificity of 
97.4%). The algorithm for the MRI assessments of the inner ear, 
as proposed in this study, assumes that the higher enhancement 
of the cochlea on the symptomatic side is equivalent to the pre-
sence of endolymphatic hydrops. The reported results suggest 
the involvement of the blood-perilymph barrier disorders in the 
pathogenesis of Ménière’s disease. 

The semi-quantitative scale described by Nakashima et al. [19] 
in 2009 (Tab. I.) is commonly used for the grading of endolym-
phatic hydrops visualized in MRI scans. For this purpose, a sin-
gle cross-sectional image of the inner ear is analyzed. Within the 
cochlea, the assessment is based on the contrast defects within 
the scala vestibuli corresponding to the cochlear duct being en-
larged due to the Reissner’s membrane dislocation. Moderate-
-grade endolymphatic hydrops appears enlarged but still nar-
rower than the scala vestibuli. Significant-grade endolymphatic 
hydrops is characterized by the cochlear duct being wider than 
the scala vestibuli. The assessment consists of comparing the con-
trast-defective area of endolymph to the total area or endo- and 
perilymph within the vestibule. Endolymph accounting for <33% 
of the vestibular area is considered normal, whereas moderate en-
dolymphatic hydrops is diagnosed for endolymph accounting for  
33–50% of the total area. When the non-enhanced area accounts 
for >50% of the total vestibular area, the endolymphatic hydrops 
is considered advanced. 

In 2018, Conte et al. [20] published a review of studies using the 
grading scale proposed by Nakashima. Significant differences in 
sensitivity and specificity of endolymphatic hydrops detection 
were observed for the method used in 17 studies analyzed in 
the review. Patients with Ménière’s disease symptoms presented 
with endolymphatic hydrops in 36–100% of symptomatic ears 
and 46% of asymptomatic ears. On the other hand, in healthy vo-
lunteers, cochlear duct enlargement was observed in 13–33% of 
subjects. Vestibular location of moderate-to-significant endolym-
phatic hydrops was reported for 94–100% of symptomatic ears 
in patients with Ménière’s disease, albeit some studies reported 
its also being present in 53–100% of asymptomatic ears as well 
as in healthy subjects. Attyé et al. [21] analyzed results obtained 
for patients with Ménière’s disease in 30 symptomatic ears and 
30 healthy ears. They reported that endolymphatic hydrops was 
present within the cochlea and/or the vestibule in 100% of cases. 
For this reason, Attyé et al. [21] undertook a detailed analysis of 
vestibular MRI images. They proposed a new parameter, refer-
red to as the saccule to utricle ratio inversion (SURI), determined 
using a single reference sagittal cross-section (Tab. II.). Under 
physiological conditions, the saccule is smaller than the utricle, 
and the SURI is < 1. The authors of the study found that 50% of 

Fig. 1.  MRI of the inner ear – a 3D-FLAIR T2-weighted sequence performed 4 hours after intravenous administration of a double dose of the contrast agent – assessment of the cochlear 
hydrops grade, according to Barath et al. [22] and Bernaerts et al. [23]. (A) The typical image of the cochlea without enlargement of endolymphatic spaces – arrow #1 points to 
contrast-enhanced scala vestibuli and scala tympani, arrow #2 points to the osseous spiral lamina and the narrow cochlear duct visible as a slight defect in contract enhancement; 
(B) grade I cochlear hydrops – arrows point to partial enlargement of the cochlear duct, obstruction of scala vestibuli is also visible; (C) grade II cochlear hydrops – arrows #1 point 
to the cochlear hydrops, significantly enlarged along the entire length and extending into the scala vestibuli area; arrows #2 point to the contrast-enhanced scala tympani.  

A B C
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Fig. 2.  MRI of the inner ear – a 3D-FLAIR T2-weighted sequence performed 4 hours after 
intravenous administration of a double dose of the contrast agent. Assessment 
of the vestibular hydrops grade according to Barath et al. [22] and including 
modification by Bernaerts et al. [23]. (A) normal vestibule – arrow #1 points to non-
enlarged saccule and arrow #2 points to the utricle; the border between the two is 
maintained and visible; (B) vestibular hydrops of the lowest grade I according to the 
Bernaerts modification (within normal limits according to Barath) – the vestibule 
presents with enlarged saccule marked with arrow #1 and utricle marked with 
arrow #2; the boundary between the two is maintained, and marginal contrast 
enhancement of the vestibule can be seen; (C) vestibular hydrops of Barath grade 
I (Bernaerts grade II) – dilatation and overlapping of the saccule and the utricle is 
marked with arrow #1, peripheral contrast enhancement of the vestibule is marked 
with arrow #2; (D) vestibular hydrops of Barath grade II (Bernaerts grade III) – the 
significant enlargement and overlapping of the saccule and utricle is marked with 
the arrow; no contrast enhancement within the vestibule.

A B

C D

perilymph and determined the percentage share of endolymphatic 
space within the inner ear. In symptomatic ears, endolymph was 
found to occupy a significantly larger space than that in the ears 
of healthy volunteers and the asymptomatic ears of patients with 
Ménière’s disease. Homann et al. [28] compared the volumetric 
method with the widespread semi-quantitative scale proposed 
by Nakashima et al. [29]. The authors also took note of the time 
needed to perform the analysis using both methods, stating that 
for the semi-quantitative assessment, a single evaluation lasted 
an average of 2.2 minutes, while 14.5 minutes were required for 
volumetric analysis. In this study, the volume of endolympha-
tic space in the group of 11 patients with Ménière’s disease cor-
related with the degree of hearing loss; it was also significantly 
higher in patients with a longer history of the disease. The vo-
lumetric analysis results are consistent with the grade of endo-
lymphatic hydrops as determined using the semi-quantitative 
scale, making it possible to consider the Nakashima and Naga-
nawa method a reliable and rapid tool for the assessment of en-
dolymphatic hydrops. 

CORRELATION BETWEEN THE MR IMAGES OF 
ENDOLYMPHATIC HYDROPS AND THE CLINICAL 
PRESENTATION AND AUDIOLOGICAL AND 
OTONEUROLOGICAL EXAMINATION RESULTS

Ménière’s disease’s natural history is characterized by exacerba-
tion periods and spontaneous remissions, the frequency of which 
varies from one case to another. The disease’s fluctuating cour-
se is reflected in the inner ear imaging results showing variable 
grades of endolymphatic hydrops in repeated scans acquired in 
the same patient [29, 30].

Most of the studies carried out in recent years found no link be-
tween the endolymphatic hydrops grade and the disease’s duration 
[24, 31, 32]. At the same time, only a few reported the existence 
of statistically significant correlations [23].

Numerous research papers describe the correlation between the 
pure-tone audiometry thresholds and the endolymphatic hydrops 
grade assessed from MR scans [24, 32–35]. This correlation may 
be crucial for a better understanding of processes developing wi-
thin the inner ear and demonstrates the impact of endolymphatic 
space enlargement on hearing impairment. 

The relationship between the endolymphatic hydrops grade and 
electrocochleography examination results was also analyzed. 
Seo et al. [34] divided their patients’ population with established 
Ménière’s disease into groups presenting with endolymphatic 
hydrops visualized in MRI scans vs. unremarkable MR images of 
the cochlea to observe a statistically significant difference in the 
summating to action potential ratios (SP/AP). Yamamoto et al. 
[36] carried out a similar study and reported the differences in 
the SP/AP values between groups of patients with different gra-
des of endolymphatic hydrops. However, these differences were 
only statistically significant when patients with advanced cochle-
ar hydrops were compared to patients with moderate hydrops or 
unremarkable MRI scans. 

In 2019, Kahn et al. [24] proposed a classification based on the la-
byrinth’s anatomical division where endolymphatic spaces of the 
saccule, utricle, and ampullae of semicircular canals were assessed 
separately. Saccular hydrops was detected in 91% of symptomatic 
ears; in 97% (i.e., all but one) cases in this group, saccular hydrops 
was accompanied by cochlear hydrops. Utricular hydrops was 
observed in 45% of symptomatic ears and always co-existed with 
the involvement of the saccule and the cochlea while the enlar-
gement of semicircular canal ampullae was observed in as few as 
8.5% of ears presenting with the symptoms of Ménière’s disease; 
all these cases were associated with significant grades of cochlear, 
saccular, and utricular hydrops. The above results’ analysis con-
firms the theory suggesting that hydrops develops initially within 
the cochlear duct to extend sequentially into the saccule, utricle, 
and semicircular canals [25]. 

Accurate assessment of the endolymphatic spaces in patients pre-
senting with Ménière’s disease symptoms can be achieved using 
volumetric methods. Gurkov et al. [26] assessed the percenta-
ge volumes of endolymphatic spaces within the cochlea and the 
vestibule of 16 patients. They observed a significant correlation 
between the enlargement of the cochlear tube and the degree of 
hearing impairment. The comparison of endolymphatic space 
volumes in patients with Ménière’s disease and healthy volun-
teers carried out by Ito et al. [27] has proved important. It facili-
tated the outcomes being referred to the standard. The authors 
evaluated the total volume of spaces filled with endolymph and  
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the endolymphatic space among people affected by the sudden  
low-frequency hearing loss was also observed within the vesti-
bule, with vestibular hydrops developing in 88% of cases.

The above literature data show that the inner ear’s MRI exami-
nations facilitate diagnostics of patients with incomplete clinical 
presentation, including the predominance of audiological symp-
toms such as tinnitus or the feeling of congestion within the ear. 
The natural history of the Ménière disease should be conside-
red, as these symptoms often precede the emergence of vertigo 
and evolution into a fully symptomatic form of the disease [46]. 

Cochlear and vestibular hydrops in patients with sudden low-fre-
quency hearing loss are suggestive of the common pathogenesis 
of isolated sudden low-frequency hearing loss and fully sympto-
matic Ménière’s disease MRI scans of the inner ear are likely to 
provide an opportunity for quicker diagnosis of endolymphatic 
hydrops in patients with early symptoms of the Ménière’s disease.

A small percentage of patients with Ménière’s disease experien-
ce transient improvement in hearing during vertigo episodes. 
Such a clinical presentation is referred to as the Lermoyez syn-
drome and is observed in about 0.2% of patients with Ménière’s 
disease, although some researchers consider it a separate disease 
[47]. Zhou et al. [48] reported endolymphatic hydrops in all nine 
patients with Lermoyez syndrome in their study, which suggests 
that endolymphatic hydrops is involved in the pathogenesis of 
this clinical form of the disease. Importantly, compared with the 
results of patients with classic Ménière’s disease, the grade of ve-
stibular and cochlear hydrops was similar and significantly lower, 
respectively, in patients with Lermoyez syndrome [35]. It suggests 
that the variability of clinical presentations between individual 
subtypes of Ménière’s disease manifests differences in endolym-
phatic hydrops’ grades within individual inner ear structures. 

THE ROLE OF MAGNETIC RESONANCE  
IN THE EVALUATION OF MÉNIÈRE’S DISEASE 
TREATMENT EFFICACY

The current guidelines for the management of Ménière’s disease 
suggest an escalation approach. The treatment starts with dietary 
recommendations, lifestyle modification, and pharmacotherapy, 
while the next step consists of transtympanic treatment, i.e., ste-
roids of aminoglycoside antibiotics being administered into the 
tympanic cavity. Upon no improvement, surgical methods are re-
commended in patients with persistent vertigo, including endo-
lymphatic sac surgery and vestibular nerve section [1, 3].

Evaluation of the efficacy of the treatment of Ménière’s disease is 
carried out mainly to reduce the incidence and severity of verti-
go, which is considered the most burdensome disease symptom. 
However, the progressive nature of the disorder should be taken 
into account. It may lead to permanent damage to the organ of 
hearing and balance due to a continued increase in the endolym-
phatic volume. The use of MRI offers the possibility of assessing 
the hydrops’ dynamics and thus control the pathological process 
within the inner ear. 

Examinations of the balance system and organs were analyzed in 
correlation with the images of corresponding structures. Calo-
ric test responses obtained in the videonystagmographic (VNG) 
examination of the labyrinth was assessed in correlation with 
hydrops grades determined from MRI scans. Cho et al. [3] de-
scribed the correlations between the reduction in labyrinthine 
excitability and endolymphatic space enlargement. They also 
observed that the caloric deficit was significantly higher in en-
dolymphatic hydrops encompassing the horizontal semicircular 
canal’s ampulla. Other studies revealed no significant correlation 
between the grade of endolymphatic hydrops and VNG results 
[32, 38]. Cervical and ocular vestibular evoked myogenic poten-
tials (oVEMP and cVEMP) are used to assess the saccule’s and 
the utricle’s function, respectively [39–41]. Hence, the results of 
these examinations were examined for correlations with otoli-
thic organ enlargement. Kahn et al. [24] and Seo et al. [34] failed 
to identify any significant correlation between the grade of en-
dolymphatic hydrops within the saccule and the utricle and the 
oVEMP/cVEMP results. Gurkov et al. [33] reported a significant 
correlation between the grade of vestibular hydrops and reduced 
response amplitude in the cVEMP study.

MAGNETIC RESONANCE IN THE DIAGNOSTICS  
OF ATYPICAL COURSE OF MÉNIÈRE’S DISEASE

In addition to patients with the classical clinical presentation of 
Ménière disease, many patients with isolated symptoms such as 
periodic tinnitus, feeling of congestion within the ear, or recur-
ring low-frequency sensorineural hearing loss with no vertigo 
[42]. Such a clinical presentation had been previously referred 
to as the cochlear form of the disease; however, the term has not 
been included in the current AAO-HNS guidelines [1, 3, 43], 
which state that at least two episodes of vertigo are required for 
the diagnosis of Ménière’s disease. 

The first study in which MRI scans were performed as part of 
the diagnostic protocol of endolymphatic hydrops had been car-
ried out in patients without a history of typical vertigo and was 
published in 2009 by Teranishi et al. [44]. The authors demon-
strated hydrops’ presence within the cochlea and the vestibule 
in all eight patients, with fluctuating sensorineural hearing loss 
detected within the low-frequency range or across all audiome-
tric frequencies.

Yoshida et al. [31] performed MRI scans in a group of patients 
with tinnitus as the main complaint. As in the study mentioned 
above by Teranishi et al. [44], the patients had no history of ver-
tigo. The authors reported enlargement of the cochlear duct in 
56% of symptomatic ears, with the grade of endolymphatic hy-
drops being significantly correlated with the presence of fluctu-
ating tinnitus and the feeling of congestion within the ear. 

The method has also found its use in patients with sudden idio-
pathic low-frequency sensorineural hearing loss. In a study by 
Shimono et al. [45], cochlear hydrops was detected in 92% of 
symptomatic ears following intratympanic administration of 
gadolinium contrast. It is worth noting that the enlargement of 
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vertigo, reducing the hearing threshold, or electrocochleographic 
examination results. Ito et al. [53] carried out a similar study in 
which they compared the hydrops’ grade in 20 patients undergoing 
endolymphatic sac drainage procedures with intraoperative ste-
roid administration. Two years after the procedure, the follow-up 
study revealed a link between the decrease in the hydrops’ grade 
as assessed using the MRI and the degree of vertigo resolution. 

The available literature presents only the preliminary results from 
studies conducted on small groups of patients with diverse disease 
durations and symptoms severities. In most of the above men-
tioned studies, the period between the baseline examination and 
the follow-up was as short as few months. Given the progressive, 
often multiannual natural history of Ménière’s disease, long-term 
follow-up and scheduling of follow-up MRI scans in patients sub-
jected to treatment may be of crucial importance. 

SUMMARY

Despite many studies, the etiology of Ménière’s disease remains 
unknown. The MRI examination of the inner ear offers the po-
ssibility of performing in vivo evaluation of the grade of endo-
lymphatic hydrops, which is considered the disease’s underlying 
cause. The analysis of correlations between the MRI results, clini-
cal manifestations, and the audiologic and otoneurologic findings 
may be crucial to understanding the pathogenesis of the disease. 
In the treatment course, follow-up MRI scans enable the asses-
sment of individual treatment modalities’ efficacy in terms of the 
severity of lesions within the inner ear.

Suga et al. analyzed the changes in the endolymphatic hydrops 
grades following conservative treatment [49]. They acquired MRI 
scans from a group of 12 patients with suspected Ménière’s di-
sease and then repeated the scans after 10 to 76 months. In the 
group of patients who reported subjective improvement, the hy-
drops grade was reduced in two out of three ears. At the same 
time, hydrops remission was observed in only one out of 17 ears, 
for which no resolution of symptoms was reported. In addition, 
Gurkov et al. [50] acquired MRI scans of six patients who had re-
ceived beta-histidine at a dose of 2 × 24 mg for 3–7 months. The 
authors reported no changes in the grade of endolymphatic hy-
drops as a result of the treatment. 

In a study by Fiorino et al. [51], the impact of transtympanic gen-
tamycin on the degree of endolymphatic space enlargement was 
assessed in 8 patients. In follow-up MRI scans acquired 3–12 
months after the baseline, no inner ear presentation changes 
were observed in four patients, whereas the other four patients 
presented with hydrops progression. 

Literature reports are also available on MRI in the postoperative 
assessment of patients having undergone interventional procedu-
res within the endolymphatic hydrops. Higashi-Shingai et al. [52] 
carried out an MRI study in 21 patients with Ménière’s disease, 
who were subsequently qualified for endolymphatic sac draina-
ge. A follow-up study performed two years after the procedure 
showed a significant reduction in vestibular hydrops’ grade with 
no significant changes observed within the cochlea. Furthermo-
re, the authors concluded that the regression of hydrops was not 
correlated with clinical improvement regarding the prevalence of 
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