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• ABSTRACT TITLE:

Selective Asymmetry of Ocular Vestibular-Evoked Myogenic Potential in Patients with Acute Utricular
Macula Loss

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Introduction:
An acute vertigo is a challenge for clinicians, who must differentiate a central from different peripheral problems in
the acute clinical setting. These conditions cause vertigo and nystagmus, but the assessment, treatment, therapeutic
progression, and prognosis could be very different. The bedside oculomotor exam (Head-impulse—nystagmus—testof-skew (H.I.N.T.S.)) could help in differentiating peripheral from central causes of acute vestibular syndrome (AVS)
in the emergency department; however, to establish the damage of vestibular organs and to determine their
possible functional recovery, more exams are required
Several studies reported single cases of selective utricular loss in an acute patient diagnosed with ocular vestibularevoked myogenic potential (oVEMPs) or with subjective visual vertical (SVV), while the remaining sense organs
showed normal function on specific tests. In these clinical cases, the authors reported patients with an AVS
Objectives:
We retrospectively evaluated a chart review of 3,525 patients evaluated for any acute disturbance. A total of 1,504
patients with acute AVS received an instrumental vestibular assessment within 72 h from the onset of the symptoms
evaluated using simultaneously a combination of oVEMPs, cervical vestibular-evoked myogenic potential (cVEMPs),
video head-impulse test (vHIT), and SVV were included in this study.

Methods
A total of 41 patients with AVS that showed a normal horizontal canal function tested with vHIT, a normal cVEMP
function, unilaterally reduced or absent oVEMP n10, and an altered SVV were enrolled.
Results:
We found that although these patients referred acute vertigo and presented spontaneous nystagmus, they showed
physiological values of vHIT and a normal saccular function, as shown by symmetrical cVEMPs.
Conclusion:
Our findings support the hypothesis that a percentage of patients evaluated during an AVS using an instrumental
vestibular assessment could present selective utricular macula dysfunction.
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• ABSTRACT TITLE:

Side dependent hemispheric influences upon motion detection in acute vestibular neuritis

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Considerable evidence supports the notion that vestibulo-cortical areas are predominantly represented in the nondominant hemisphere. In healthy individuals, the degree of vestibulo-cortical dominance impacts upon body sway
and motion perception. However, the functional relevance of cortical lateralisation in patients with peripheral
vestibular loss remains unknown. To investigate this, we performed a retrospective analysis on 34 right-handed
patients with acute vestibular neuritis (VN) (21 right-sided VN; 13 left-sided VN; mean age 53) and assessed the
interrelationship between a novel surrogate marker of hemispheric vestibulo-cortical dominance and motion
detection. To assess motion detection, patients were seated on a motorized chair and rotated from rest with an
initial acceleration of 0.3°/s2, increasing by 0.3°/s2 every 3 s until a consistent oculomotor response was observed. In
patients with right VN, we observed a positive correlation (R2 0.497) between hemispheric dominance and
oculomotor thresholds, whereas, in left VN patients we observed a negative correlation (R2 0.459). Our findings, (i)
illustrate the importance of interhemispheric competition on gating subconscious brainstem functions regarding
physical motion onset and, (ii) provide a behavioral demonstration of lateralised asymmetries in vestibulo-cortical
processing influencing vestibular-behaviour following acute side-specific peripheral vestibular loss.
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• ABSTRACT TITLE:

OCULAR LATERODEVIATION WITH BRIEF REMOVAL OF VISUAL FIXATION DIFFERENTIATES CENTRAL FORM
PERIPHERAL VESTIBULAR SYNDROME

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
OCULAR LATERODEVIATION WITH BRIEF REMOVAL OF VISUAL FIXATION DIFFERENTIATES CENTRAL FORM
PERIPHERAL VESTIBULAR SYNDROME

Kattah JC, Badihian S, Pula JH, Tarnutzer AA, Newman-Toker DE, Zee DS.
Objective: Ocular laterodeviation (OLD) is a conjugate, ipsilesional, horizontal ocular deviation with brief (3-5 s)
closing of the eyes, commonly linked with the lateral medullary syndrome (LMS). There is limited information
regarding OLD in patients with the acute vestibular syndrome (AVS). In one case series 40 years ago, OLD was a
central sign. Recently, horizontal ocular deviation on imaging (Rad-OLD) was frequently associated with anterior
circulation stroke, e.g., LMS and cerebellar stroke, but without clinical correlation with OLD.
Methods: This is a prospective, cross-sectional diagnostic study of 151 acute AVS patients. All had spontaneous
nystagmus. Horizontal gaze palsy was an exclusion criterion. We noted the effect of brief (3-5 s ) eyelid closure on
eye position and then used the HINTS algorithm (The head impulse test, nystagmus characteristics and skew
deviation) and Rad-OLD to establish a correlation between clinical and radiologic findings
Results: Of the 151 patients, 100 had a central and 51 had a peripheral lesion; 29 of the central lesions were LMS and
11 had OLD. Additionally, one lateral pontine syndrome had OLD. On opening their eyes 11 patients with OLD and

LMS made multiple, hypometric corrective saccades to bring gaze back to straight ahead. 10/11 patients with LMS
showed Rad-OLD.
Conclusion: OLD with multiple hypometric corrective saccades on opening the eys was an infrequent but highly
localizing and lateralizing. We emphasize how simple it is to test OLD, with the caveat that to be specific, it must be
present after just brief (3-5 s) eyelid closure
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• ABSTRACT TITLE:

Short-Latency Covert Saccades - The Explanation for Good Dynamic Visual Performance After Unilateral
Vestibular Loss?

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Background: Functional head impulse test (fHIT) tests the ability of the vestibulo-ocular reflex (VOR) to allow visual
perception during head movements. Our previous study showed that active head movements to the side with a
vestibular lesion generated a dynamic visual performance that were as good as during movements to the intact side.
Objective: To examine the differences in eye position during the head impulse test when performed with active and
passive head movements, in order to better understand the role of the different saccade properties in improving
visual performance.
Method: We recruited 8 subjects with complete unilateral vestibular loss (4 men and 4 women, mean age 47 years)
and tested them with video Head Impulse Test (vHIT) and Functional Head Impulse Test (fHIT) during passive and
active movements while looking at a target. We assessed the mean absolute position error of the eye during
different time frames of the head movement, the peak latency and the peak velocity of the first saccade, as well as
the visual performance during the head movement.
Results: Active head impulses to the lesioned side generated dynamic visual performances that were as good as
when testing the intact side. Active head impulses resulted in smaller position errors during the visual perception

task (p = 0.006) compared to passive head-impulses and the position error during the visual perception time frame
correlated with shorter latencies of the first saccade (p < 0.001).
Conclusion: Actively generated head impulses toward the side with a complete vestibular loss resulted in a position
error within or close to the margin necessary to obtain visual perception for a brief period of time in patients with
chronic unilateral vestibular loss. This seems to be attributed to the appearance of short-latency covert saccades,
which position the eyes in a more favorable position during head movements.
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Postural and Head Responses to Sensory Perturbations in People with Unilateral
Hearing or Vestibular Loss vs. Healthy Controls: A Pilot Study
•

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

The mechanism underlying the relationship between hearing loss and balance dysfunction is still
debatable and is and possibly relates to concurrent subclinical vestibular impairment. In addition,
the specific implications of Unilateral Sensorineural Hearing Loss (USNHL) to balance are not well
understood. This pilot study aimed to identify postural strategies in response to sensory
perturbations (visual, auditory, somatosensory) in adults with and without sensory loss.
Methods:
We tested people with unilateral peripheral vestibular hypofunction (N=12, mean age 62, range 2378), or with USNHL (N=9, 48, 22-82), or healthy controls (N=21, 52, 28-80). Postural sway and head
kinematics parameters (Directional Path in the anterior-posterior and medio-lateral directions (sway
& head); pitch, yaw and roll (head) were analyzed in response to 2 levels of auditory (none, rhythmic
sounds via headphones), visual (static stars, the stars walls oscillated in the anterior-posterior
direction at 0.2 Hz, 32 mm amplitude) and somatosensory cues (floor, foam) within a simulated,
virtual 3-wall display of stars projected from the HTC Vive Pro Eye.
Results:
No differences were observed when auditory cues were added for any of the outcome measures.
The two levels of sounds were then combined for further analysis. The effect of surface was
magnified in the vestibular group compared with controls for anterior-posterior and medio-lateral
postural sway, and all head direction except for medio-lateral. The USNHL group did not increase
their medio-lateral sway with the foam as much as controls did. Unlike the control and vestibular
groups, the USNHL group did not increase their anterior-posterior and medio-lateral sway and head
movement with the increased visual load, particularly when standing on foam. The vestibular group
had significantly larger anterior-posterior and medio-lateral postural sway and head movement on
the static scene compared with controls. Differences in pitch, yaw and roll emerged between
vestibular and controls only with sensory perturbations.
Conclusion:
Patients with vestibular hypofunction were destabilized by the sensory perturbations more than
healthy controls in all directions. Postural patterns of participants with USNHL did not resemble any
of the other groups and demonstrated minimal sway changes with perturbations. It is possible that
individuals with USNHL employ a compensatory strategy of conscious control of balance unlike
people with vestibular hypofunction who demonstrated difficulty in sensory weighting and
reweighting. Head movement was similar between USNHL and controls and notably larger in the
vestibular group, adding to prior data suggesting a specific pattern of head kinematics unique to
vestibular dysfunction.
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• ABSTRACT TITLE:

Yaw, Pitch and Roll Plane Instability: Axis differences following acute Unilateral Vestibular Loss.

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
BACKGROUND: For a number of reasons, clinical dynamic posturography concentrates on pitch and roll and not yaw
plane measures. This emphasis may not represent axis instability observed in clinical stance and gait tasks for heathy
control (HC) subjects and patients with balance deficits, as well as group differences. To examine this question, we
measured trunk sway in all 3 directions (pitch, roll and yaw) during stance and gait tasks for healthy controls (HC)
and patients with acute unilateral vestibular neuritis (aUVN).
METHODS: Results of 12 patients (mean age 61 years) recorded within 6 days of aUVN onset were compared within
those of 8 age-matched healthy controls (HCs). All subjects performed a 2-legged stance task, standing eyes closed
on foam (S2ecf), a semi-gait task - walking 8 tandem steps (tan8), and 4 gait tasks – walking 3m with head rotating
laterally, pitching, or eyes closed (w3hr, w3hp, w3ec), and walking over 4 barriers 24 cm high, spaced 1 m apart
(barr). Task peak-to-peak yaw, pitch and roll angles and angular velocities were measured with a gyroscope-system
(SwayStarTM) mounted at L1-3 and combined into 3, axis specific, balance control indexes (BCI) using angles (a) for
tandem gait and barriers task and angular velocities (v) for all other tasks:
((2*s2ecf) + 1.5*(w3hr+w3hp+w3ec))v + (tan8+12*barr)a
RESULTS: Yaw and pitch BCIs were significantly (p≤0.004) greater (88 and 30%, respectively) than roll BCIs for aUVN
patients. For HCs only yaw but not pitch BCIs were greater (p=0.002) than those of roll (72%). The order of BCI aUVL
vs. HC differences was pitch, yaw, and roll: 55, 44 and 31%, respectively (p≤0.002).

CONCLUSIONS: These results indicate greater yaw than pitch and roll trunk motion during clinical balance tasks is
common for aUVN patients and HCs. However, aUVN leads to a larger increase in pitch than yaw plane instability
and a smaller increase in roll plane instability This difference with respect to roll corresponds to the known greater
yaw plane than roll plane asymmetry (40 vs 22%) following aUVN observed in vestibular ocular reflex (VOR)
responses. However the lower pitch plane asymmetry (3.5%) in VOR responses does not correspond with the greater
pitch plane instability observed in balance control. Whether the directional specific recovery processes for balance
control and VOR responses are similar remains to be investigated. The current results provide a strong rationale for
clinical testing of directional specific balance responses, concentrated on pitch and yaw.
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• ABSTRACT TITLE:

Longitudinal whole-brain metabolic network changes following peripheral acute unilateral vestibulopathy

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Background: Symptoms of acute unilateral vestibulopathy (AUV) partially recover due to adaptive brain plasticity. In
this study, we analysed whole-brain metabolic connectivity changes after peripheral AUV by longitudinal [18]F-FDGPET imaging.
Methods: 22 patients with AUV underwent resting state [18]F-FDG-PET scans in the acute stage (mean: 6 d) and
after partial behavioural compensation in the chronic stage (mean: 6 m). PET data were compared to 22 matched
controls. Images were flipped, reconstructed, registered, filtered, normalized, and segmented (AAL2/3 atlas).
Pearson’s correlations between all segmented brain regions were performed (|r| > 0.5, p < 0.001 or p < 0.05 for
subgroup analysis). Functional metabolic connections between and within hemispheres, and in
vestibular/multisensory/motor/cognitive networks were calculated.
Results: Patients had severe vestibular asymmetry in the acute stage (mean horizontal slow-phase velocity (SPV): 9.9
°/sec, tilt of subjective visual vertical (SVV): 7.6 °), which recovered until 6 m after AUV (SPV: 0.7 °/sec, SVV: 1.7 °). As
compared to controls, whole-brain metabolic network analysis indicated a significant drop in the total number of
connections (by 52%), and specifically in interhemispheric projections between homotopic regions (by 61%) in the
acute stage. In the chronic stage, the asymmetry in interhemispheric connections of homotopic regions persisted.
Multisensory network connectivity relatively increased in the ipsilesional hemisphere compared to the early stage as
a sign of sensory substitution. Patients with a persistent caloric vestibular deficit had a higher asymmetry index
compared to those with reconstituted peripheral function (32.4% vs 52.1% homotopic regions).

Conclusion: AUV disrupts the symmetry of multisensory metabolic networks between hemispheres persistently and
especially in patients with a chronic peripheral vestibular deficit. These data are important for the understanding of
higher sensory network dysfunction and may explain a conversion risk to functional dizziness after AUV.

Authors:
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Abstract
While superior semicircular canal dehiscence is relatively well-known in the medical community, there
are many other sites of dehiscence creating a third mobile window resulting in Third Window
Syndrome. Over the past quarter century, there has been tremendous expansion of the depth of our
knowledge and understanding of third window syndrome; however, the identification of lesser-known
sites of dehiscence remains an important diagnostic and therapeutic challenge. This is more so as in
our experience third window syndrome, including superior semicircular canal dehiscence, remains
under-diagnosed. Therefore, the development of a unitary anatomical-clinical and radiological
classification would be an important step for a better understanding of these pathologies by
neurotologists, otologists, neurologists, auditory-vestibular specialists, otolaryngologists and
neuroradiologists. Thus, the probability of being left without an etiological diagnosis in the case of
pseudo conductive hearing loss with or without obvious associated vestibular phenomena should
become lower.
Materials and methods
Imaging records of 259 patients who underwent, over the last six years, a high-resolution computed
tomography (HRCT) of the petrosal bone for conductive hearing loss were analyzed retrospectively.
Patients with degenerative, traumatic or chronic infectious petrosal bone pathology were excluded.
As cases with a clinical presentation similar to those of a third window syndrome have recently been
described in the literature but without these being confirmed radiologically, we thought it necessary
to be integrated in a separated branch of this classification as “CT - TMWA”. The same goes for certain
intralabyrinthine pathologies also recently reported in the literature, which mimic to some extent the
symptoms of a third window pathology. Therefore, we suggest calling them intralabyrinthine TW- like
abnormalities.
Results:
Temporal bone HRCT and, in some cases, 3T MRI of 97 patients presenting symptomatic or paucisymptomatic, single or multiple, unilateral or bilateral OCD were used to develop this classification.
According to the topography and anatomical structures involved at the site of the interface of the third
window, a third-type classification of OCD is proposed.

Conclusion:
A classification reuniting all types of TWMA as the one proposed in this paper would allow for a better
systematization and understanding of this complex pathology and possibly pave the way for innovative
therapeutic approaches. To encompass all clinical and radiological variants of TMWA reported in the
literature so far, TWMAs have been conventionally divided into two major subgroups:
Extralabyrinthine (or "true" OCD with three subtypes) and Intralabyrinthine (in which an additional
mobile window-like mechanism is highly suspected) or TMWA-like subtype. Along these subgroups,
clinical forms of OCD with multiple localization (Multiple OCD) and those that, even though they have
obvious characteristics of OCD have a negative CT scan (or CT – TMWA), were also included.
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• ABSTRACT TITLE:

Otolith-ocular Function and Compensatory Effect of Neck Following Vestibular Loss
• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Vestibular inputs converge with visual and proprioceptive information to serve sensorimotor functions
that control posture and gaze. In this multimodal process, neck proprioception contributes to gaze
control through the cervico-ocular reflex in conjunction with vestibular inputs. Such contribution has
been mainly studied with respect to the semicircular canals and not much is known about interactions
between the neck proprioception and otolith inputs. Here we studied the contribution of neck inputs
to otolith-ocular function at different stages of recovery from vestibular loss. We used videooculography (VOG)-based measurement of static ocular counter-roll (vOCR) determined 30 seconds
after the dynamic tilt to assess otolith function. To elucidate a compensatory effect of neck
proprioception, vOCR was measured with 30° static whole-body tilt (WBT) and head-on-body tilt
(HBT). The vOCR with WBT is primarily driven by the otolith inputs, whereas with HBT there is also a
neck contribution. Fifty-six subjects were recruited including patients with acute (9 days [mean]),
subacute (61 days), and chronic (985 days) unilateral loss of vestibular function, as well as a group
healthy controls. The vOCR on the lesion side was lower with WBT than with HBT in the acute and
subacute groups but not in the chronic group or controls (HBT: acute 3.45±0.44°, subacute
4.27±0.33°, chronic 3.820.47°, control 4.790.32°/ WBT: acute 2.19±0.50°, subacute 3.37±0.39°,
chronic 4.000.49°, control 5.400.35°). The vOCR on the non-lesion side with WBT was not different

than with HBT in all patient groups or controls (HBT: acute 4.38±0.44°, subacute 4.13±0.27°, chronic
3.750.48°, control 4.790.32°/ WBT: acute 3.80±0.54°, subacute 3.92±0.37°, chronic 4.000.42°,
control 5.400.35°). The vOCR with WBT, as opposed to HBT, could distinguish among the patient
groups at various stages of vestibular loss. These findings show a compensatory effect of neck
proprioception that can enhance otolith-ocular function following vestibular loss.

