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• 25% of patients may experience an episode of vertigo or dizziness 
lasting several hours within two days before the onset of the 
sustained vertigo

• If there is an episode of vertigo more than many days before the onset 
of the sustained vertigo consider meniere’s diease vestibular migraine 
or TIA

• Vertigo can be spinning or non spinning and persists at rest
• Symptoms include, vertigo, head motion intolerance, oscillopsia, 

postural imbalance with fall toward the affected side
• Treatment with antivertiginous drugs or steroids can reduce 

symptoms
• If full recovery within 24h, then AUVP is unlikely
• VideoHIT is strongly recommended to make the diagnosis 

unequivocal
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• Double vision can be due to decompensation of strabismus but 
also in this case patient needs to be reevaluated for TIA

• Other neurologic signs: hemianopia, impaired sensation in 
face, body, limbs, dysarthria, dysphagia, impaired coordination

• Hearing loss, tinnitus, ear pain: reevalaute for eniere’s disease, 
vestibular migraine or TIA

Acute central vestibular syndrome:
• Lesion in root entry zone of the vestibular nerve in the lateral 

medulla: multiple sclerosis, small lacunar strokes
• Small lacunar infarction of vestibular nuclei or dorsolateral pons 

affecting the cerebellar peduncle
• Small cerebellar infarction of the flocculus which can also 

cause a pathological head impulse testing
• Vestibular migraine is a difficult differential diagnosis if it is a 

first attack especially in the elderly
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Background

Dizziness accounts for 2-4% ED visits
20% of those visits lead to hospital admissions

In the US 4 million patients present to the ED in a year.

After the COVID-19 was declared a pandemic there was reduction 
in EMS services of 10%
Objective of the study: clarify the epidemiology of emergency 
dizziness in Japan and assessing influence of covid-10 on the 
patients with dizziness
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Material and Methods

Retrospective study from January 2018 to December 2020
ICD codes used included dizziness, epidemic vertigo, meniere’s 
disease, bppv, vestibular neuronitis, other peripheral vertigo, 
vertigo of central origin, disorders o vestibular function, other 
vertiginous disorders
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Outcomes studied

Identify proportion of each disease entity associated with 
dizziness and the respective disposition in the ed for the 3 year 
period

Elucidate the braoder influence of covid-19 pandemic on acute 
dizziness including its prevalence and hospital course

Results
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Results

1,436,212 patients were transported to the emergency room: 
1,346,457 patients were enrolled in this study

About 4% were transported to for dizziness
 R42 Dizziness and giddiness was most common diagnostic code 
with different numbers lower numbers in 2020
Vestibular neuronitis increased in both absolute number and 
prevalence in 2020 compared with the other years

22.3% were admitted without difference per year
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Results

All dizziness diseases were significantly higher fror admission to 
the ED
Highest OR of admission was seen for vestibular neuronitis and 
vertigo of central origin

Discussion

COVID-19 pandemic was associated with an increased OR for 
emergency admission in all transported pateints but not increased 
admission in patients transported for dizziness

Vestibular neuronitis had higher incidence of admission compared 
to vertigo of central origins which includes VM and CVAs
Young patients with bppv and neuronitis increased in 2020 and 
stress may be related to both pathologies (tenuous explanation)
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Limitations

Retrospective observational study
Medial history, medications and health status could not be 
analyzed because information was inavailable
COVID-19 outbreak started April 20200 so capping the data to 
December 2020 may udnerpresent the impact of the outbreak
Details of the hospital course as well as the results in the ED were 
unavailable
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Background

2020 study: total annual expenditures for patients with dizziness 
or vertigo was 48 billion dollars in the US (Direct costs)
2014 study from Belgium showed that half of patients referred for 
dizziness reported absenteeism, 12% reported complete disability

Material and Methods

Marketscan commercial database in the year 2018
Looking at patients with BPPV, MD and VM (approximated by dual 
diagnosis of dizziness and migraine on the same encounter)
Age 0-64 years
Compared the episodic vertigo groups to a control group
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Discussion

• Payment costs 1.34-1.85 increased in those vestibular 
disorders

• 5% 1-year prevalence of vestibular vertigo
• Prevalence of MD, VM and BPPV is 0.2%, 2.7% and 1.6%: 1-

year prevalence of 4.5%
• Imaging costs were one of the main causes of inflated 

expenditures: 7-8 times higher
• VM patients had twice the number of scans than other groups
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Discussion

Study by Adams et al showed that vestibular test claims  showed 
higher utilization in southern and eastern costs and overlap with 
our own study of increased expenditures
Vestibular test claims may also be contributing to inflated costs
Another cause for inflated osts is the fact that those areas are 
known as the stroke belt

Indirect costs were not calculate in this study
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Conclusions and limitations

Episodic vestibular vertigo  does not have stereotypical 
presentation
Common comorbidities of multiple vestibular disorders
PT sessions, mistaken diagnosis, psychiatric comorbidities are 
often associated with inflated costs

Limitations include: VM patients were not typical Barany society 
VM but the VM group is likely underestimated rather than 
overestimated
Another limitation was the inability to quantify inpatient scan 
results especially if not well documented in discharge summaries 
We could be underestimating the number of scans incurred by 
those patients who were hospitalized
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• Hearing is important to help localize, monitor and respond to 
objects and events in our environments and to perceive our 
own movements through space

• Important to explore impact of hearing loss on mobility related 
outcomes

• Many studies are showing relationship between hearing loss, 
poor balance, mobility problems and falls:

•  1.4x increased odds ratio of falling for every 10dB increase in 
hearing loss (Lin and Ferrucci et al.)
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Studies are still not conclusive but some studies did report 
significant  effects of reduced hearing on whole body static 
postural control
 Three types of studies:
• Normal hearing patients with sound suppression
• Hearing loss patients with hearing aids on and off
• Cochlear implant patients (before/after and CI on/off)

Current evidence of relationship is weak in the context of static 
balance
Hearing may become more important when other sensory inputs 
are poor and/or when task demands are high
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ISSNHL is most commonly defined as an SNHL of at least 30dB in 
three or more consecutive speech frequencies occurring within 
three days preceding presentation
Incidence 27-60/100000 people per year

Chance of regaining hearing is inversely related to the time 
elapsed between onset and initiation of treatment (typically 
steroids)
Some patients do recover spontaneously.

No clear-cut cutoff for time to treatment. 

Material and Methods

Retrospective analysis of all adults with ISSNHL between 2012 
and 2022
• Audiogram was obtained within hours of presentation
• Systemic oral prednisone 1 mg/kg/day for 7-0 days followed by 

salvage treatment
• Improvement of hearing defined by return of PTA within 10 dB 

to the unaffected ear’s thresholds or to normal ange
• Salvage treatment: 6 consecutive daily injections of DXM

Systematic review using PRISMA guidelines
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Results Original Case series

• 154 patients
• Median age 54 years 53.9% were make
• Median age  of delays to patient presentation 8 days
• Median age to diagnosis and treatment : 1 day and 0 days 

• Treatment was initiated within the first three days in 23/154 and 
hearing recovered in 14/23 (60.9%) The 131 patients where 
treatment was initiated after three days 50 recovered (38.2%)

• 76/154 presented within 7 days from hearing loss onset and 
hearing recovered in 42 of them (55.3%) 78 presented after 
day 8 and only 24 recovered (30.8%)

• 108/154 patients presented in the first 14 days and 53 
recovered (49.1%) 46 patients presented after 14 days and 
only 11 recovered (23.9%)

• Overall recovery rate was 64/154 or 41.6%
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Results Systematic review

17 studies were ultimately selected  after an initial yield of 1861 studies: 
9 from Asia, Six from USA two from Europe
Ten retrospective case series, six prospective nonrandomized trials and 
one RCT

15 studies used oral steroids alone or gollowed by IT steroid and two 
studies used IT steroids

Objective recovery of hearing was not identical in all studies

Total N: 1266 patients Avrage age 40-69
Diabetes and hypertension were the only reported systemic 
comorbidities: 13 to 32%
Vertigo and tinnitus only reported associated symptoms upon 
presentation 
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Authors pooled the systematic review patients and their own case 
series over ten years for a total of 1420 ears

OR of 0.42 was calculated for recovery if treatment had been 
initiated before the third day This means the recovery rate is 
reduced by 2.4 fold if treatment is initiated after three days
OR of 0.35 if treatment is initiated after day 7 menaing a reduction 
of recovery of 2.9 fold
OR of 0.31 if treatment is initiated within 14 days 
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Discussion

• Factors of poor prognosis: time to treatment, patient’s age, 
audiogram shape hearing loss severity, hypertension, diabetes, 
accompanying vertigo

• Reasons for delays below can be patient dependent but also 
unavailability of audiogram

• Most patients present within 48-96 hours

Discussion and Limitations

• Study is in favor of classifying sudden sensorineural hering loss 
as an otologic emergency given stark reduction in pooled 
recovery rates as time to treatment increases

• Limitations: variable definitions of recovery, bias in the fact that 
some patients improve spontaneously and those we are seeing 
may be the ones who have a poorer prognosis to start with. 
The ones who present early and get treatment early may 
actually have spontaneous remission anyway…
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Background

• Studies in the past have linked vertigo to poorer outcome
• Posterior semicircular canal involvement has also been linked 

to poorer outcomes (proximity of posterior scc and cochlea)
• Objective of the study: identify pathophysiologic patterns of 

vestibular end organ impairment in ISSNHL and analyze their 
clinical implications as prognostic factors for ISSNHL.
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Material and Methods

• Retrospective review: 2016-2020
• 147 patients
• AAOHNS definition of ISSNHL hearing loss of 30dB or more at 

3 consecutive frequencies within three days
• Vestibular testing was performed within 1 day of ISSNHL
• Diagnosis took place within two weeks of the onset of hearing 

loss
• Uniform treatment: oral prednisone 1mg/kg (maximum 60mg) 

for seven days followed by seven day taper. IT salvage after 
one week (four times in a 2 week period)

• All patients underwent 3D FIESTA MRI
• Patients underwent vHIT, cVEMP and oVEMP

Assessment of outcomes

Recovery of hearing based on AAOHNS guidelines:
• Complete recovery: return of hearing within 10 dB of the 

unaffected ear and recovery of WRS to 5-10%
• If hearing improvement was less than 10dB then it was listed 

as no recovery Partial recovery was an improvement of more 
than 10dB but not within 10dB of the unaffected ear
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Results

Out of 147 patients 11 were excluded due to subsequent diagnosis of 
MD and one excluded due to discovery of acoustic tumor
Remaining patients 135 Mena age 54(13.8) and 43% were make
29.6% had hypertension, 25.2% had diabetes and 5.2% had 
cardiovascular disease

40% had associated vertigo, 63.7% had tinnitus, 67.4% had ear fullness

Average time between onset and treatment was 4 days
Mean initial hearing loss threshold was 69.6dB
Most patients had a flat audiogram (72.6%)
Most frequently affected vestibular organ  was the utricle (56%), followed 
by the saccule (43.7%) and posterior SCC(22.2%)
80% received IT salvage injections

Results Treatment Outcomes

• 47.4% had complete recovery
• 71/135 had partial or no recovery

• Univariate analysis showed that : age, presence of vertigo, 
initial hearing thresholds, treatment methos, impairment of the 
posterior SCC, Saccular and utricle were associated with 
complete recovery

• Multivariate analysis only showed that initial hearing thresholds 
and impairment of posterior SCC were associated with 
complete recovery
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Patterns of vestibular end organ impairment

Patterns of vestibular end organ impairment

• Among all patients: preservation of all five sensors was most frequent 
(29%) followed by isolated utricular dysfunction 19% Combined 
impairment of posterior scc utricle and saccule accounts for 9%

• Complete recovery group: 40.6% had intact sensors Any utricular or 
saccular damage was identified in 40.6% and 34.4%

• Partial recovery group 22% all five sensors preserved. Impairments of 
posterior scc, utricle or saccule were observed in 36%, 63.9%  and 
50% respectively

• More utricular and posterior scc dysfunction in partial recovery group
• In the no recoveyr group: utricular dysfunction was most frequent 23% 

Dysfunction of posterior scc ( 34% ) and utricular dysfunction 77% 
was more frequent than in complete recovery group
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Patterns of vestibular end organ impairment

• Presence of vertigo is associated with less recovery 
• Vertigo does not correlate with vestibular dysfunction

Patterns of vestibular end organ impairment

• Presence of vertigo is associated with less recovery 
• Vertigo does not correlate with vestibular dysfunction
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Discussion and conclusions

• Posterior SCC function  preserved  more often in complete recovery 
group

• Initial hearing thresholds and posterior scc impairment are associated 
with poorer prognosis

• Number of affected sensors was higher in partial/no recovery group
• Impairment does not followe innervation and vascularization patterns
• only 6.7% had low frequency snhl
• 40% of patients had vertigo 71% had at least one vestibular organ 

impairment
• ISSNHL with vertigo had frequently damaged scc function and the 

number of affected sensors was higher: is that the same disease as 
ISSNHL wo vertigo?

•  56% with abnormal vestibular function tests and 33% of the 
dysfunctional posterior scc did nothave vertigo: subclinical vestibular 
impairment?
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Conclusions and Limitations

Posterior scc function can be a prognostic marker to decide on 
high dose steroid therapy in patients with many comorbidities

Limitations: retrospective, binary classificationof vestibular 
impairment, lack of compairon group
MD was not completely ruled out because of lack of long term 
followup
Vestibular function tests were not rechecked after steroid 
treatment even in those with initial vertigo since the symptom of 
vertigo improved in most patients
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• Tinnitus more prevalent in different types of migraine
• Possibly related to activation of trigeminal nerve and central 

hypersensitivity
• Patients with migraine have a 3-fold increase in likelihood of 

having tinnitus

• Association is stronger in young patients with migraine with 
aura

• Hypercusis is a well described association of chronic migraine 
and is described as phonophobia in migraine literature
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Cochlear Migraine?

First described in 2018
Recurrent or fluctuating unilateral sensorineural hearing loss 
without vertigo or mild dizziness along with aural fullness. Minor 
criteria include aura before hearing loss, concurrent tinnitus, 
family history of migraine related disorders, history of migraine or 
chronic headaches or unilateral neck stiffness, photophobia or 
phonophobia, motion sickness, visual motion intolerance and 
barometric pressure sensitivity
Patients with migraine have lowering of OAE and central auditory 
dysfunction on ABR

Hearing Loss?

Subjective hearing change during VM attacks is common
Migraine is independently associated with increased likelihood of 
subjective tinnitus aand hearing loss
25% of adults with migraine verus 16.6% without migraine would 
have hearing loss
A recent metanalysis concluded that a history of migraine is a risk 
factor for sudden sensorineural hearing loss (hazard ratio 1.84)
Some studies looked at migraine treatment in addition to it steroid 
treatment for sudden hearing loss and had encouraging results
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Aural Fullness?

54% of patients with aural fullness met HIS criteria for migraine 
and responded to migraine preventive treatment
Migraine symptoms included visual motion sensitivity, head 
motion sensitivity, sinus/facial pressure, phonophobia
Aural fullness in patients without ETD and normal imaging studies 
is most likely related to migraine

Otalgia?

Patients with classic migraine are more likely to report ear pain 
than patints with other types of headaches
Patients with otalgia are more likely to report headaches than 
patients without oralgia

In a retrospective review of patients with otalgia without other 
cause in a single ENT practice, more than half had a prior history 
of headaches and 65% met HIS criteria for migraine with or 
without aura

Otalgia can also be seen in VM
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Material and Methods

166 patients with VM
Barany society criteria
MRI with contrast obtained in all patients )delayed)
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Results

Mean age 42.5
Onset age 35
Disease couse 8 months

122/166 diagnosed with vm, 42 WITH PROBABLE vm
21% had hearing loss, 8% had otalgia, 51.8% had tinnitus, 41% had 
aural fullness, 32% had phonophobia

VM with hearing loss tend to be younger Average disease duration  
longer
Higher incidence of tinnitus in this subgroup aas well as arural gullness

Duration of vestibular attacks tend to be shorter in the hearing loss group

Discussion

Majority of hearing loss during attack is unilateral
Hearing loss does not progress contrary to MD
Theories for hearing loss include vasospasm in cochlea, 
inflammation and neurotransmitter involved in migraine 
pathogenesis affect inner and central auditory system, genetic 
deficiency of ion channels

Central sensitization: tinnitus, otalgia and aural fullness



8/26/23

36

Limitations

Only auditory tests performed were PTA
Vestibular function was not analyzed
Migriane and MD can be a comorbidity
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Background

Risk of MD attack when atmospheric pressure is below 1013 
hectopascal is 1.3 times higher than at higher atmospheric 
pressure levels

Material and Methods

Patients from 2015-2017 presenting to a neurotology clinic
N=283 (2015), 351 (2016) nd 319 (2017)
Mean age 50
Gender ratio 2:1
All patients had otoscopy, audiometry, ovemp, cvemp and 
bithermal caloric tests

Meteorological paramterrs including atmospheric pressure, 
temperature, rselative humidity and rainfall from annual report of 
the central weather bureau in taiwan
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Results

No monthly difference in number of monthly cases and mean 
monthly incidence of meniere’s disease attack
There was significant difference in seasonal incidence of attacks 
There were more attacks during hthe sumer season
Study was conducted in Taiwan which is in a subtropical-tropical 
region
Higher severity attacks was also noted during the tyophoon 
seasons

Correlation between meniere’s disease 
attacks and meteorological parameters
Meniere attack correlated with atmospheric pressure and 
atmospheric pressure negatively correlated with the temperature
No correlation with relative humidity and rainfall
Summer season had a 15% higher risk of meniere’s disease 
attacks than autumn seasons
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Discussion

Reduction in atmospheric pressure leads to reduction of middle 
ear cavity function. Middle ear pressure then equalizes with 
perilymphatic pressure through the RW

Pressure gradient is transmitted through Reissner’s membrane
This leads to increased endolymphatic pressure and hydrops
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25 studies that enrolled 1,471,944 participants
High to moderate methodological evidence that age and sleep 
disorders are risk factors for MD
OSA  is associated with higher incidence of vertigo and female 
and middle aged patients with OSA had higher incidence of MD:
Inner ear may be extremely sensitive to  hypoxia

Effect of gender was not obvious in this metanalysis
Heredity, autoimmunity and allergy were also more difficult to 
determine in this specific study 
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Limitations

Potential overlap with vm that would be underrecognized in the 
pooling of those studies
Some risk factors may not have been studies because of limited 
number of studies available
Sensitivity analysis and publication bias are also potential 
limitations

Thank you for your attention

Feel free to email me any question at rizkh@musc.edu
Or call me on my phone 2154590435

mailto:rizkh@Musc.edu
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