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• ABSTRACT TITLE:

The Neural Basis of Skull Vibration Induced Nystagmus (SVIN)

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Low frequency (100Hz) bone conducted vibration stimulation of either mastoid in patients with total unilateral
vestibular loss (TUVL) causes a low velocity, mainly horizontal skull vibration induced nystagmus (SVIN) with quick
phases beating away from the affected ear (Dumas et al 2017). This nystagmus is maintained at about the same
velocity for the duration of the stimulation and its abrupt onset and abrupt offset correspond to stimulus onset and
offset. 100Hz vibration activates semicircular canal neurons as well as otolith neurons, whereas 500Hz vibration
selectively activates otolithic neurons.
Methods
Extracellular single neuron recordings from primary semicircular canal or otolithic afferents with irregular resting
discharge in anaesthetized guinea pigs, show that semicircular canal neurons are activated and phase lock to low
vibration frequencies (less than 300Hz). Canal neurons are rarely activated by 500Hz vibration. Otolithic neurons
are activated by both 100Hz and 500Hz vibration.
Conclusion
Healthy subjects do not show vibration induced nystagmus to 100Hz probably because canal neurons from both
labyrinths will be simultaneously activated and so cancel at the level of the vestibular nuclei. In patients with total
unilateral vestibular loss the irregular horizontal canal neurons on the remaining healthy side will be activated by
vibration of either mastoid, and that activation will not be cancelled and so will result in a predominantly horizontal

nystagmus with quick phases beating away from the lesioned ear, irrespective of which mastoid is stimulated. The
nystagmus is not due to cupula deflection but to phase locked neural activation which starts at stimulus onset and
terminates at stimulus offset resulting in the abrupt onset and offset of SVIN in TUVL patients. The clinical value is
that SVIN shows the symmetry of semicircular canal function in the two labyrinths.
Curthoys IS, The neural basis of skull vibration induced nystagmus (SVIN). Audiology Research 2021, 11: 557-566.
Dlugaiczyk J et al. Otology and Neurotology 2020, 41: e961-e970.
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• ABSTRACT TITLE:

Diagnostic Impact of a Device-Enabled Remote “Tele-Dizzy” Consultation Service in the Emergency
Department

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Target audience: any clinician who sees acute vertigo in their clinics or in the emergency department.
Theme: see abstract below
Background
Missed stroke in the emergency department (ED) is a leading cause of misdiagnosis-related harms. The symptom
most tightly linked to missed stroke is dizziness/vertigo, because these strokes mimic inner ear vestibular disorders
closely. Diagnostic errors in acute dizziness/vertigo are frequent for both vestibular disorders (~80% misdiagnosed)
and stroke (~35% missed).
Design/Methods
This is a case study of a hospital-level quality improvement intervention. We deployed a remote, video-oculographyenabled Tele-Dizzy (TD) consultation service to improve diagnosis of dizziness and vertigo in the ED. We compared
the diagnostic yield and neuro-imaging utilization rates between Tele-Dizzy patients and a concurrent control group
of 374 ED patients with presenting symptom of dizziness (seen outside of Tele-Dizzy consultation hours) who had
mention of "nystagmus" in notes and were comparable on the variables age, sex, and ED triage acuity. In addition,

the baseline 30-day stroke hospitalization rate was calculated for all non-Tele-Dizzy ED patients (unmatched
baseline) with a presenting symptom of dizziness.
Results
Between July 2017 and September 2021, we offered a Tele-Dizzy consultation service during business hours. We
performed 287 consults at Johns Hopkins Hospital (JHH) and saw substantial improvements in diagnostic yield, as
well as reductions in unnecessary test utilization, and potentially a reduction in follow-on stroke hospitalizations.
Diagnostic Yield: There were 2.8-fold more specific vestibular diagnoses (e.g., benign positional vertigo, vestibular
neuritis) in the TD group (57% vs. 21%, p<0.001), 26-fold more cerebrovascular diagnoses (7.0% vs. 0.3%, p<0.001),
and half as many non-diagnoses (30% vs. 63%, p<0.001)
Utilization: In the TD group, there were 54% fewer patients recommended for any imaging, including 96% fewer
recommended for CT or CT/CTA studies. There were 46% more MRIs recommended in the TD group, but the rate of
stroke detection was correspondingly increased, such that there was no statistically significant difference among
patients ultimately diagnosed with something other than stroke (16.9% vs. 15.5%, p=0.658).
Outcomes: So far with TD (n=287) there have been zero delayed stroke admissions, as compared to the baseline rate
of 0.1%. These presumably reflect diagnostic adverse events (initially missed minor stroke or transient ischemic
attack events with follow-on strokes). In this small sample, however, this difference is not statistically signficant.
Conclusions
Our Tele-Dizzy service provides substantially greater diagnostic yield combined with greater efficiency. Next steps
include expansion of this novel service to other hospitals, which will include training ED personnel to perform VOG
testing. Larger studies are needed to measure the impact on diagnostic adverse events.
Category
Diagnostic
yield
Imaging

Outcomes

Parameter
Specific vestibular diagnosis
Cerebrovascular
Non-diagnosis
Any neuroimaging
CT or CTA
MRI (all)
MRI (final diagnosis not stroke)
30-day stroke admission

Control/Baseline
77 (20.6%)
1 (0.3%)
235 (62.8%)
198 (52.9%)
184 (49.2%)
58 (15.5%)
58 (15.5%)
0.1%

Tele-Dizzy
163 (56.8%)
20 (7.0%)
86 (30.0%)
70 (24.4%)
5 (1.7%)
65 (22.6%)
45 (16.9%)
0%

P-value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.019
0.658
N/A
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• ABSTRACT TITLE:

Role of the vestibular System in Sleep Regulation

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
In the scope of the role of the vestibular system in chronobiology i.e synchronizer of the circadiens rythms at the
hypothalamic level, we have questionned about the role of the reciprocal neuroanatomical route between the
vestibular nuclei and the orexinergic neurons. Indeed, sleep deprivation and sleep apnea syndrome alter vestibularrelated oculo-motor and postural control, and that, in turn, vestibular pathologies induce sleep disturbances.
Moreover, sleep-related neuroplasticity might serve the adaptation and compensation processes following
vestibular lesions in patients. While orexinergic modulation of the vestibular nuclei related to postural control has
been suggested, we postulate that vestibular inputs might in turn influence the sleep-wake state switch, informing
the brain about the daily quantity of motion. Here, we propose an overview of the sleep and vestibular system
interaction from rodents to patients and to present new findings of sleep disturbances following vestibular lesion in
a rodent model as well as to highlight the effects of gravitationnal level on sleep changes.
Audience: otolaryngologist, neurologist, practionners, scientists.
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• ABSTRACT TITLE:

Acoustically Enhanced Video Head Impulse Test for Near-blind and Blind Individuals

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:

Background: (1) To evaluate the possibility of testing visually impaired subjects by a VHIT procedure. (2)
To test the necessity of a fixation target during a VHIT procedure. (3) To introduce and test the utility of a
novel acoustically enhanced vHIT paradigm, in which acoustic stimulus represents the fixation target.
Methods: In a prospective experimental study, we compared vHIT gains recorded under three conditions:
visual fixation target, acoustic fixation, and without any fixation target. We enrolled 20 subjects to a visual
deficit group, 17 emmetropic subjects with a unilateral peripheral vestibular deficit, and 17 healthy
emmetropic controls.
Results: There was no difference between visual and acoustic condition in the controls (p > 0.155) and in the
vestibular deficit group on the unaffected side (p = 0.297). In the visual deficit group, the acoustic vHIT
gains were significantly higher compared to no fixation vHIT in near-blind patients (p = 0.015), but there

was no difference in completely blind (p = 0.622). Higher acoustic VHIT gains significantly correlated with
better visual acuity (rho > 0.80, p < 0.001) and shorter blindness duration (rho < -0.85, p < 0.001).
Conclusion: Our results comparing visual, acoustic and no fixation vHIT showed: (1) the vHIT reliability in
near-blind subjects with at least light perception preserved, (2) the advantage of the fixation target during the
vHIT procedure, although the vestibular deficit was well detectable in all conditions, even without any
fixation target, (3) the benefit of a novel acoustically enhanced vHIT paradigm in near-blind subjects.
Contrary, the vHIT was found to be not as such a reliable tool to evaluate vestibular function in patients with
total blindness accompanied with roving eye movements.
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• ABSTRACT TITLE:

Subjective visual vertical and postural control in patients following cochlear implantation

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
BACKGROUND: Cochlear implantation (CI) is associated with changes in the histopathology of the inner ear and
impairment of vestibular function. OBJECTIVE: Aims of our study were to assess patients for clinical manifestations of
vestibular and balance changes before surgery, compare them with asymptomatic subjects (controls) and report
changes in posturography and in static and dynamic subjective visual vertical (SVV) during the acute post-surgery
period in patients. METHODS: Examination was performed using posturography and the SVV measurement. We
examined 20 control subjects and 20 CI patients pre-surgery (Pre). Patients were examined 2nd day (D2) and then
14th day (D14) after surgery. RESULTS: Baseline SVV was not different between patients and control group. There
was a statistically significant difference (p<0.001) in dynamic SVV between subgroups of right- and left-implanted CI
at D2 (-3.92 ± 4.25° and 2.38 ± 2.53°, right and left side implanted respectively) but not Pre (-0.48 ± 1.80° and -1.00 ±
0.79°) or D14 (-1.81 ± 3.31° and -0.10 ± 1.56°). Baseline posturography parameters between patients and control
group were statistically significantly different (p<0.01). There was no statistically significant difference in
posturography among Pre, D2 and D14. CONCLUSIONS: CI candidates have impaired postural control before surgery.
CI surgery influences perception of subjective visual vertical in acute post-surgery period with dynamic SVV deviation
contralateral to side of cochlear implantation, but not after two weeks.
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• ABSTRACT TITLE:

Vestibular Assessment in Children with Sensorineural Hearing Loss

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Background: Vestibular hypofunction (VH) is found in 30-70% of children with sensorineural hearing loss
(SNHL) due to the proximity of the cochlea and vestibular system. Vestibular assessment in children with SNHL
is not standard yet, but critical to locate the optimal cochlear implantation side and start rehabilitation therapy
to promote motor development.
Objectives: Evaluate diagnostic accuracy of vestibular tests and provide clinical recommendations for
diagnosis.
Methods: The retrospective double-center study included 86 children with SNHL aged 08-18 years. At least
two of the following tests were applied per patient: video head impulse test (vHIT, canal test), cervical evoked
myogenic potentials (cVEMP, otolith test), rotary chair test (canal test) and caloric test (canal test). VH was
diagnosed based on the vestibular test results and clinical presentation.
Results: In the cohort prevalence was 37% (24 patients bilateral and 14 unilateral VH). Diagnostic accuracy was
92% for caloric test, 91% for vHIT, 75% for cVEMp and 77% for rotary chair. Optimal diagnostic accuracy was
achieved with the combination of cVEMP and caloric test (92%), or vHIT and cVEMP (90%).
Conclusion: As caloric testing is invasive and differences are small, the clinical recommendation based on this
study is to implement vHIT and cVEMP as a first assessment in children with SNHL. These tests assess vestibular

function of the canals and otoliths respectively. The need for accurate testing will increase as therapeutic
options (e.g. vestibular implant) are under development.
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Abstract
Background/objectives: Skull Vibration Induced Nystagmus Test (SVINT) uses Bone
conducted Vibrations applied to the cranium to reveal a vibration induced Nystagmus (VIN)
related to a vestibular asymmetry in unilateral vestibular lesions (UVL). VIN is relevant from a
global canal (predominant) and otolith structures contribution. The aim of this work was to find
out in Meniere’s disease (MD) SVIN possible characteristics when compared to those in other
acute vestibular disorder [Vestibular neuritis (VN)] and describe its interest among other
common vestibular explorations.
Methods: in this retrospective cohort study 32 MD (60 ±18 yo) and 47 VN (59±13yo) were
included. Each mastoid was stimulated at 100Hz during 10 seconds. The SVIN slow phase
velocity (SPV) was measured in °/s and recorded with a VNG 2D and 3 D.
All the VN had within 1 month and all MD patients had on the same day an audiogram, SVIN,
HST, caloric test (CaT), VHIT; some patients had a SVV and VEMPs.
Results: SVIN (corresponding to strict criteria defined) was positive in 21/32 MD (66%) and
42/47 VN (89%), usually beating away from the lesion side. A VIN beating toward the lesion
was observed in 3/21 (14%) MD and 1/42 (3%) VN. In VN, SVINT Sensitivity (Se) was
equivalent to CaT (Se 86%) and VHIT (Se= 90%) and in MD it was not different from CaT (Se
=76%) but different from VHIT (Se=7%)(p< 0.01). SVIN-SPV was significantly higher in VN
(7.3±4.9°/s) than in MD (3.89 ± 3.9°/s) (p= 0.001). SVIN direction showed discrepancies with
CaT, VHIT, HSN results in 30% of MD.

SVIN-SVP horizontal component was correlated with results of the tests exploring the
horizontal canal (Caloric-hypofunction and L-VHIT % asymmetry) in VN and only CaT in MD.
Conclusion: SVINT is a sensitive first line examination test to reveal a vestibular asymmetry in
peripheral vertiginous patients during the acute, subacute or chronic period. It has a higher
SVIN-SPV in VN than in MD. SVIN is usually beating toward the intact side but is more often
beating toward the lesion in MD than in VN. CaT, VHIT, HST, SVIN results are well correlated
in VN but often discordant in MD. SVINT Se is equivalent to CaT to reveal MD or VN but SVINT
is more sensitive than VHIT in MD. In acute cases of vestibular syndromes its positivity
associated with a negative HIT or VHIT suggests usually strongly a MD when performed at the
initial consultation.

