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Case Report

Pediatric Ménière’s disease with disassociated cochlear and 
vestibular symptoms: a case report
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Background: Typical Ménière’s disease (MD) rarely occurs in childhood. Compared to adults, age-
associated changes in vestibular function can occur during infancy and childhood. Previous case reports may 
have lacked some audiovestibular tests in children. It is worthwhile to follow a child with MD to observe how 
vertigo and hearing loss could progress under an insufficient vestibular system.
Case Description: A 14-year-old pediatric patient with disassociated episodes between vertigo and 
hearing loss was finally diagnosed with MD. He was diagnosed with probable MD due to lack of objective 
evidence of hearing loss in his first two admissions. However, in his third admission, he had hearing loss even 
without attack of vertigo and was finally diagnosed. By listing the patient’s audiovestibular auxiliary tests 
in a chronological order, we might follow the progress of pediatric MD. Gadolinium-enhanced magnetic 
resonance imaging (Gd-MRI) might be sensitive to reflect endolymphatic hydrops (EH). Medications 
including corticosteroids might be effective for both hearing loss and vertigo. 
Conclusions: In pediatric MD, vestibular and cochlear symptoms may occur and progress independently. 
Audiovestibular evaluation, especially caloric tests and cervical vestibular evoked myogenic potential 
(cVEMP), can be useful for pediatric MD. Gd-MRI can be sensitive for detecting EH. Both systemic and 
postauricular administration of corticosteroids might be effective in alleviating vertigo and improving 
hearing. Prolongation of the follow-up period of pediatric MD is warranted.
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Introduction 

It is widely believed that typical Ménière’s disease (MD) rarely 
occurs in childhood, with pediatric MD constituting a very 
small percentage (ranging from 1.5% to 3%) of all patients 
with MD (1-3). Moreover, MD comprises only 5% of children 
with dizziness diseases (4). The diagnosis of MD is relatively 
straightforward when symptoms are typical. Cases can be 
defined as either definite MD or probable MD according 
to the 2015 criteria specified jointly by the Classification 
Committee of the Bárány Society et al. (5). Compared to 
adults, children have inferior balance scores in tests such as 
sensory organization test (SOT) and computerized dynamic 
posturography (CDP) due to their insufficient vestibular 
system and central nervous system integration (6). It is 
reported that vestibular function might continue to mature 
at least until the ages of 15 to 17 years (7). For those certain 
pediatric patients who cannot describe their symptoms 
clearly or have atypical clinical symptoms, a thorough 
diagnosis of MD can be achieved through auxiliary tests, 
such as audiometry, vestibular tests, and imaging. However, 
previous pediatric MD case reports might have lacked some 

of the modern audiovestibular evaluation methods. In this 
report, we conducted thorough audiovestibular testing of 
the patient in temporal order to follow how vertigo and 
hearing loss progress in children with MD. We describe the 
case of a boy with MD who had disassociated symptoms of 
the vestibule and cochlear and had been admitted multiple 
times in Shandong Provincial ENT Hospital and had 
undergone comprehensive auxiliary tests, thus providing 
experience for the diagnosis and treatment of childhood 
MD. We present this article in accordance with the CARE 
reporting checklist (available at https://tp.amegroups.com/
article/view/10.21037/tp-24-23/rc).

Case presentation

A 14-year-old boy was seen on 11 December, 2018 in 
Shandong Provincial ENT Hospital due to recurrent 
vertigo with left-sided tinnitus. He had firstly developed 
intermittent high-pitched tinnitus in the left ear for 
7 months without provocation and recurrent vertigo 
associated with nausea and vomiting for 5 months. 
Accompanied with left-sided aural fullness, the frequency 
of attack of vertigo was once a month. The boy had 
no history of symptoms related to migraine or motion 
sickness. His parents denied any family history of vertigo 
disease. Although he had been administered with drugs 
to improve cerebral circulation at his local hospital 
previously, his experience of vertigo had persisted. The 
tympanic membranes were normal. The boy had no 
history of autoimmune-related symptoms and did not 
exhibit physical signs related to autoimmune diseases (such 
as joint pain, rubella, fever, etc.). Physical examination 
showed negative signs of spontaneous nystagmus, smooth 
pursuit, gaze nystagmus, Romberg, Mann, Fukuda, Dix-
hallpike and Roll-test. Tympanometry showed A type in 
both sides. Auditory brainstem response (ABR) reflected 
differentiated I, III, V wave within normal latencies 
in both ears. Pure tone audiometry (PTA) reflected a 
normal hearing threshold in low and medium frequencies  
(Figure 1). Electrocochleography summating the potential/
active potential (SP/AP) ratio was 0.14 of the left ear 
and 0.13 of the right. Caloric tests showed weakness of 
his left horizontal semicircular canal. Cervical vestibular 
evoked myogenic potentials (cVEMP) could not be 
evoked (Table 1). Other tests, including complete blood 
count (CBC), C-reactive protein, coagulation-related 
tests, immunoglobulin, thyroid-related blood tests, high 
resolution computed tomography (HRCT) of temporal 

Highlight box

Key findings
• In pediatric Ménière’s disease (MD), vestibular and cochlear 

symptoms may occur and progress independently. Hearing loss 
could lag behind the onset of vertigo episodes by several years in 
children with MD.

What is known and what is new?
• Caloric test seems more sensitive than video head impulse test for 

detecting MD. It is more likely to find abnormal results in cervical 
vestibular evoked myogenic potential than in ocular vestibular 
evoked myogenic potential in both pediatric and adult MD. 

• We provide the thorough results of audiovestibular testings in a 
time line to follow how MD progressed in this child. This child 
could have attack of hearing loss even without vertigo in the 
progress of MD. And the reasons of dissociated vestibular and 
cochlear MD symptoms might be different between children 
and adults due to age-associated changes of balance function. 
Gadolinium-enhanced magnetic resonance imaging might also be 
sensitive in detecting endolymphatic hydrops of this child.

What is the implication, and what should change now?
• Apart from systemic administration of corticosteroids, postauricular 

subcutaneous administration might also be effective in pediatric 
MD during acute attacks. It is meaningful to pay attention to not 
only attack of vertigo but also the hearing loss with prolonging the 
follow-up period of pediatric patients with MD. 
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bone, cranial magnetic resonance imaging (MRI) and chest 
X-ray reflected no abnormalities. Due to lack of verified 
low to medium frequency hearing loss in audiometric 
tests, he was diagnosed with probable MD. During  
1 week of treatment with Ginaton, sodium aescinate, and 
mecobalamin, the boy was discharged without any further 
attacks of vertigo. 

He was re-admitted to our hospital 5 months later  
(14 May, 2019) with more frequent episodes of vertigo 
which lasted for from 10 minutes to 2 hours and about three 
times a day. He stated that hearing loss usually occurred 
after the vertigo stopped whereas tinnitus and aural fullness 
were consistently present. However, ABR, PTA, and 
distortion product otoacoustic emission (DPOAE) indicated 
he had a normal hearing threshold. Caloric tests showed 
weak response of the left ear (Table 1). The boy was still 
diagnosed with probable MD due to the lack of objective 
evidence of hearing loss. Due to the frequent acute 
attacks of vertigo, we administrated dexamethasone 5 mg 
intravenously (14 May, 2019) and gradually reduced the 
dosage to 2.5 mg 2 days later. He was discharged on 21 May 
in a stable condition. He was advised to take dehydration 
medication (sodium aescinate) orally and undergo vestibular 
rehabilitation exercise; he remained free of vertigo during 
the 1 year of follow-up.

The patient was admitted to Shandong Provincial 
ENT Hospital due to permanent left-sided aural fullness 
and tinnitus on 6 March, 2023. PTA showed left-sided 
moderate sensorineural hearing loss with a speech 

discrimination score of 88% (Table 1). The results of 
vestibular exams were within normal limits (Table 1). 
We did not observe spontaneous nystagmus during his 
hospitalization. Gadolinium-enhanced MRI (Gd-MRI) 
indicated significant endolymphatic hydrops (EH) of the 
left ear (Figure 2). There was nothing abnormal observed 
in brain MRI and other serological tests. Thus, the boy 
was finally diagnosed with MD. Methylprednisolone was 
administered both systemically and postauricularly. Hearing 
function was obviously improved 5 days later (Figure 1). 
During our 6-month telephone follow-up, the patient 
had taken dehydration medication (sodium aescinate) and 
undergone vestibular rehabilitation exercise regularly; his 
vertigo and hearing loss have not recurred. He stated that 
he could attend school and participate in sports activities 
normally. Timeline of diagnosis and treatment of this 
patient can be seen in Figure 3. All procedures performed 
in this study were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Declaration of Helsinki (as revised in 2013). 
Written informed consent was obtained from the patient’s 
legal guardians for publication of this manuscript and any 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

Audiometry might be the only objective standard of MD 
diagnosis which was mainly based on symptoms and  

Right Left

125 250 500 125 250 5001k 2k 4k 8k 1k 2k 4k 8k
–10

0
10
20
30
40
50
60
70
80
90

100
110
120

2018/12/11 before 1st medication

2019/5/14 before 2nd medication 

2023/3/7 before 3rd medication 

2023/3/12 after 3rd medication

–10
0

10
20
30
40
50
60
70
80
90

100
110
120

H
ea

rin
g 

le
ve

l (
dB

 H
L)

H
ea

rin
g 

le
ve

l (
dB

 H
L)

Frequency, Hz Frequency, Hz

Figure 1 Changes in pure tone audiometry threshold after multiple hospitalizations and treatments. The patient had normal hearing in 
the previous two hospitalizations but developed moderate sensorineural hearing loss in the left ear before the third hospitalization. After 
receiving local steroid injections behind the ear and systemic steroid therapy, the hearing mostly recovered. 
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history (5). Tinnitus or aural fullness might initially be 
linked to episodes of vertigo (5,8). A temporal correlation 
between hearing loss and the vertigo episode might be not 
observed by the patient. In this case, hearing loss lagged 
behind the onset of vertigo episodes by several years. 
Compared to his previous two admissions, the evaluation 
of vestibular function such as caloric tests seemed to be 
normal upon his third admission. Although he was free of 
vertigo after the second medication, his aural symptoms 

Table 1  Audiovestibular evaluation and sensory organization test

Audiovestibular tests
Dec 2018 May 2019 Mar 2023

Left (affected) Right Left (affected) Right Left (affected) Right

PTA threshold (0.5, 1, 2 kHz; dB HL) 13 0 8 2 47 7

SDSmax score, % 100 100 100 100 88 96

DPOAE – – Pass Pass – –

ABR (dB nHL) – – 25 25 – –

Caloric tests Left LSC weakness Left LSC weakness Normal

Unilateral weakness UW, % 53 – 65 – 4 (cold) –

Directional preponderance DP, % – 29 39 −4 (cold) –

vHIT gain

Anterior semicircular canal 1 0.98 0.9 0.89 0.96 0.96

Horizontal semicircular canal 1 0.92 0.78 0.77 0.97 1.01

Posterior semicircular canal 1.01 0.84 0.75 0.83 1.01 0.99

Cervical VEMPs Not evoked Normal Normal Normal Normal Normal

Ocular VEMPs Normal Normal Normal Normal Normal Normal

Electrocochleography (SP/AP) 0.14 0.13 0.14 0.2 – –

Gd-MRI – – – – Significant EH

SOT

Composite – – 74 86

Somatosensory – – 99 99

Vision – – 91 94

Vestibule – – 63 82

Visual preference – – 91 105

PTA, pure-tone average; SDSmax, speech discrimination score; DPOAE, distortion product otoacoustic emission; ABR, auditory brain 
stem response; UW, unilateral weakness; DP, directional preponderance; LSC, lateral semicircular canal; vHIT, video head impulse test; 
VEMP, vestibular evoked myogenic potential; SP/AP, summating the potential/active potential; Gd-MRI, gadolinium-enhanced magnetic 
resonance imaging; EH, endolymphatic hydrops; SOT, sensory organization test.

Figure 2 Gadolinium-enhanced MRI of the patient during his 
third admission. Red arrow shows significant endolymphatic 
hydrops in the left ear. MRI, magnetic resonance imaging.
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progressed to permanence without vertiginous attack. One 
possible explanation is that there might be an early-onset 
hearing loss, although it is not persistent and there was no 
evidence of it detected initially. Another possibility is that the 
boy’s hearing loss did occur in a time gap, independent of 
vestibular symptoms. What is suggested to us is that the typical 
symptoms of MD may not appear at the same time initially, so 
the diagnosis of MD needs to capture evidence over a period 
of time rather than being limited to a single time point.

Although it is reported that vestibular symptoms and 
cochlear symptoms might not appear simultaneously in 
patients with MD, about 1/4 of them only have vertigo 
symptoms, whereas 1/3 could experience the typical 
characteristics of vertigo and hearing loss in the early 
stage (9). It is reported that vestibule and cochlea might be 
differential sensitivity of cochlear and vestibular sensory 
cells (10). In addition, the reasons of dissociated symptoms 
might be different between children and adults. Age-
associated changes in balance function can occur during 
infancy and childhood (6). Vestibular system is not fully 
developed in children until about 17 years of age (7). 
In this case, the development of the vestibular system 
itself, the interaction of vision and proprioception would 
superimpose the MD-induced impairment of vestibular 
function. However, the specific effects need to be further 
studied in more children cases. Importantly, it reminds us 
of the necessity to prolong the follow-up period of pediatric 
MD and monitor aural symptoms sensitively even though 
vertigo did not recur.

Characterized with low frequency vestibular impairment, 

vestibular tests, such as caloric test and video head impulse 
test (vHIT) for semicircular canal function and vestibular 
evoked myogenic potentials (VEMP) for macular function, 
provide useful auxiliary information. Our patient’s caloric 
test showed reduced left-sided semicircular function whereas 
the vHIT reflected normal function. The disassociated 
results of caloric tests and vHIT are probable and common 
in the early stages of MD (11). Yilmaz et al. found that 
76.7% of patients with MD had disassociated results of 
abnormal caloric tests but normal vHIT, whereas 50.8% 
were associated, suggesting that vestibular testing with the 
caloric test seemed more sensitive for detecting MD (12). As 
for macular function, this patient could not achieve normal 
cVEMP but did display normal ocular VEMP (oVEMP) of 
the affected left ear. It has been reported that the saccule is 
more susceptible to EH impairment than the utricle (13). 
It is more likely to find abnormal results in cVEMP than in 
oVEMP in both adults and children with MD (14). 

Although it is not clear whether EH is the cause or the 
concomitant phenomenon of MD, it is the main pathology 
change of MD (15,16). Electrocochleography and Gd-MRI 
can detect EH sensitively. A high SP/AP ratio may therefore 
be predictive of EH (17,18). Gadolinium (intravenous or local 
administration) can enter the perilymph and be shown in the 
delayed MRI, correspondingly reflecting EH (19). In our 
case, Gd-MRI showed significant EH. Electrocochleography 
was reported to have a lower sensitivity and a lower negative 
predictive value than Gd-MRI (17).

Considering the pathological EH, diuretics are 
still commonly used as a first-line therapy for fluid  
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retention (20). The effectiveness of diuretic therapy 
in treating vertigo or hearing loss related to MD is 
not well established and requires a number of critical 
high-quality randomized control trials (21). Further, 
as for acute attack of MD, the anti-inflammatory and 
immunosuppressive properties of corticosteroids, along 
with their ability to regulate inner ear homeostasis, are the 
basis for their mechanism in the treatment of MD. Studies 
have demonstrated that corticosteroids can modulate 
transcription factors of the nuclear factor κB (NF-κB) family 
and aquaporins in the inner ear (22,23). Upon the boy’s third 
admission, we administered corticosteroids postauricularly 
and systemically due to his profound hearing loss which was 
then improved obviously. It is reported that systemic alone 
or postauricular administration of glucocorticoids seem to 
be equally effective, and the specific effects and mechanisms 
require further study (24). Since the first report of pediatric 
MD in 1940, there have been relatively few cases reported 
in the literature. Meyerhoff documented nine cases of 
pediatric MD treated with endolymphatic sac drainage 
procedure to assess its safety and efficacy (25). Nevertheless, 
the efficacy of this surgery in pediatric patients remains 
contentious due to developmental and pathophysiological 
differences compared to adults. Akagi et al. described 
three pediatric MD cases that achieved prompt recovery 
with medication (1). Abouzari et al. reported a pediatric 
MD patient who exhibited complete responsiveness to 
dietary and lifestyle modifications for migraine, along with 
magnesium and riboflavin supplementation (26). Another 
study reported favorable outcomes in a pediatric MD 
case associated with allergy and dysautonomia following 
an allergen-restricted diet (3). These studies primarily 
focus on treatment rather than the progression of MD in 
children and lack certain modern technical tests to evaluate 
vestibular function. Although this paper is constrained by 
a single case report and necessitates further follow-up, it 
presents a pediatric MD case with dissociated symptoms 
alongside comprehensive vestibular examinations over a 
timeline.

Conclusions

Vestibular and cochlear symptoms may occur and progress 
independently in pediatric MD, and the mechanisms remain 
to be explored. Audiovestibular evaluation, especially 
caloric tests and cVEMP, can be useful for diagnosis of 
pediatric MD. Gd-MRI can be sensitive for detecting EH. 
Corticosteroids therapy might be effective in alleviating 

acute attacks of vertigo and hearing loss. It is meaningful to 
prolong the follow-up period of pediatric patients with MD. 
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