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Learning objective

VHITS REPORTING CLINICAL APPLICATIONS
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VHITs reporting parameters

1) High velocity

. 2) Gain in all the canals 3) Covert saccades
impulses

7) Anti-compensatory
Quick eye movements
(AQEM)

5) Horizontal 6) Vertical dispersion
dispersion of latency of gain
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4) Overt saccades

8) Artifacts




Mention the Head impulse velocity range during the test

High velocity impulses
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*These values ensure that the stimulation is above the
frequency range of the visual pursuit system, which
typically functions only up to 100-120°/sec.
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At these higher velocities, visual tracking is ineffective, so the test
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isolates the vestibular contribution to gaze stabilization.
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LARP plane:
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1. Impulse Quality
Horizontal plane
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* Peak head velocity:
* Horizontal: ___ °/s
e Vertical: °/s

* LJAllimpulses exceeded minimum velocity threshold (=100-
150°/s)
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Canals Evaluated !
Horizontal:

Right Anterior : VOR Gain = 0.96

Left Anterior : VOR Gain = 1.01

e Right & Left Lateral
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Gain Definition

Right Anterior : VOR Gain = 0.96 Left Anterior : VOR Gain = 1.01
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Remote Camera
Advantages
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No headgear (reduced
slippage/artifacts)

Binocular recording for horizontal
canals

Automatic canal/eye detection

Fewer impulses needed (~5/canal)



Normative
Range

Horizontal >0.8

Canal Gain (Right) | Gain (Left)
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VvHIT overview

Impulses Early saccades

Mean | Mean
canal Ratio apparent
i atoney | (e

Velocities

Single impulse velocities graph
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Covert saccades

Right Lateral ;: VOR Galn =0.90
300
2501 ® WhatAre i Clinical
| ini
200 Covert
1501 Saccades? elliue
100}
50 e N e N
0! . Marker of vestibular Covert saccades with
Occu.r U e hypofunction, even — Latency>70 ms normal gain = still
impulse . ; &
501 with normal gain pathological
100 - \_ v, \ J
0
4 N\ 4 A e N
e Improve detection Amplitude/Velocity Key foridentifying
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150 | ’ = Confw_pgnsate forYOR - Help localize = Consistency =
100 | ‘ deficits to stabilize peripheral lesions recurrent across
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Reporting Overt Saccades in Remote Camera

vHIT

Left Anterior : VOR Galn = 0.55

100
501
04
501

®_ What Are Overt Saccades?

*Corrective eye movements occurring after head impulse
sVisible in clinical exams (cHIT) and detected in vHIT
eIndicate VOR failure to maintain gaze stability

-100
-1501
2001
2501

300+
0 50 100 150 200 250

@8 Diagnostic Significance

*Signal vestibular hypofunction, especially with low gain
eCommon in acute vestibular disorders (e.g., neuritis)
*Repeatable overt saccades = pathological, even if gain borderline

*Presence:

*[]1Covert

*< Reporting Criteria

eLatency: ~200 ms post-impulse

*Velocity: >100°/sec or >'2 of head speed
eAmplitude: Large enough to restore fixation
eConsistency: Seen in mostimpulses to affected side

*[1Overt

*[1Both

*L1None
*Latency:

Covert:~______ _ms

‘£ Interpretation Tips

eOvert saccades + ¥ gain = clear vestibular deficit
*May appear with covert saccades in chronic cases
eV gain but no saccades? > Suspect artifacts or bilateral loss

*Overt:~____ms
sAmplitude / Velocity:
*Covert: °/ °/s
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*Overt: °/ °/s
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Horizontal dispersion of

saccades

Organized Responses

Disorganized Responses

— O vedxity
i —— boadf vwecity

Gathered

.
e I N JUh

g

Scattered

Eye consecutive responses  Accumulative graph

Eye consecutive responses  Accumulative graph
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Definition: Variability in
gain values across
impulses

Healthy: Tight clustering
Deficit: Wide-spread >
unstable or partial VOR
compensation

Often linked to
inconsistent saccades

Compensated

Normal pattern

HIT Classification (PR aigorithm)

NORMAL
PR Score: 0 %

[100 « MAX Scatted 13 « MIN Scatier

~ HIT Classitcaton (PR algorithm)

GATHERED
PR Score: 8 %

(190 « MAX Scatier] 0 « MIN Scated

Prediction and
refixation score:
Temporal scatter

Uncompensated

Gathered pattern

HIT Classificaton (PR algorithm)
SCATTERED
PR Score: 37 %

(100 = MAX Scetier] © = MIN Scater
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(Rey-Martinez I, 20195).




Gain Decline with Increasing Head Velocity

Clinical Insight

e Slight decline is e Analyze both gain & *Observation:
normal; marked drop dispersion ‘LI Low dispersion (predictable timing)
= pathology e Even moderate gain *[1High dispersign (irregular timing)
e Exposed by high- with high dispersion = 'PRScore (ifavailable):
o . . . L1 Low (gathered)
velocity impulses possible dysfunction .0 High (scattered)
(=220°/sec)

e Suggests canal
hypofunction,
especially with
corrective saccades
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Reporting Vertical Dispersion in Remote
Camera vHIT

Horizontal plane:

— Right Lateral
— Left Lateral

100 200

150
Peak velosiy ('5)

Clinical . .
ertica Causes Relevance Reporting Tips Summary

Dispersion? RALP plane:
— Right Anterior

Variability in eye
velocity across
impulses

Seen as spreadin
superimposed

traces (gain or
velocity plots)

Indicates
inconsistent VOR
response despite

uniform stimuli
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Central
compensation
instability

Variable covert
saccades

Inconsistent head
impulses

Reflects partial
recovery or

neurological
involvement

Healthy = tight
clustering;
pathology = wide
dispersion

Suggests unstable
VOR or test
artifacts

Combine with gain
and saccade
metrics for accurate
interpretation

Note presence,
symmetry, and
relationship to gain

High dispersion +
low gain = likely
dysfunction

Recommend repeat
testing or monitor
during
compensation

Vertical dispersion =
trace variability

Right Anterlor : VOR Gain = 1.01

Relevant in
identifying hidden
vestibular deficits

100 150 2 25 300 350

Right Lateral : VOR Gain = 0.78

Enhances
assessment of test
quality and clinical

accuracy
250 300 350
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Loft Anterior : VOR Gain = 0.55

250

150 200

Left Posterior : VOR Gain =




LEFT
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Anti-compensatory quick
eye movements

e AQEM are quick eye e Seeninvestibular e AQEM are not
movements inthe migraine and artifacts or
same direction as Méniere’s disease, saccades due to
the head impulse, not typically in VOR hyper-gain.
opposite to expected central lesions. e They reflect delayed
compensatory e Help differentiate deceleration of the
saccades. peripheral vs. VOR and eye

central causes overshoot.
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Types:

e Covert AQEM:

e May reflect gain
asymmetry and
subtle vestibular
imbalance.

e Overt AQEM:

e Often a sign of
peripheral
vestibular lesion
during contra-
lesional impulses
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Artifacts in Remote Camera vHIT:

Recognition & Avoidance

@ whatAre

i ?
é)rlggggrtlﬁé in eye/head
velocity traces

Caused by technicalissues,
patient behavior, or
environmental interference

May mimic pathology or
obscure real deficits

5/27/2025

/A Common Types

Blinks > spikes/interruption
Cornealreflex loss > dropout

Poor tracking - jagged, noisy
traces
Fixation errors / facial

obstruction (e.g., glasses,
eyelashes)

(D Howto Recognize

Flat traces = fixation loss
Spikes = blink or drift
Out-of-phase motion =
slippage

Inconsistent gain = poor
stimuli or frame drops

www.neurovishal.com

®

/ How to Prevent
Instruct patient to minimize
blinking

Ensure stable corneal tracking
& good lighting

Avoid reflections or shadows

Perform 25 clean impulses per
canal

Review video + traces for
confirmation

s Red Flags

Sudden gain drop without
saccades

Eye faster than head

High trace variability across
impulses

Video dropout or reflex
misalignment

20



Right Anterior : VOR Gain = 0.68

Impulses VOR
Mean
Canal n a Asymmetry
gain
R[5 0.68 0.04
Ant. 4%
L|S 0.62 0.03
R|7 0.57 0.09
Lat 4%
L|5 0.61 0.06
R|5 0.24 0.08
Post. 28%
L[5 0.43 0.02
— Head
—— Right eye velocity
Lefteye

Left Anterior : VOR Gain = 0.62
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VHIT in Squint Post Eye Surgery

* Challenge:
» Strabismus and eye muscle surgery can cause ocular
misalignhment, making vHIT interpretation unreliable.
* Observation:

* Insquintor skew deviation, both eyes fail to converge on the
central target—leading to asymmetric position and velocity curves
during horizontal impulses .

* Clinical insight:

* Incases with ocular misalignment, interpret results cautiously—
prioritize clinical history and alternate vestibular tests.



Unilateral lesion

Both sides Only on one side Unilateral lesion
Abnormal catch up

saccades Morphology

Both sides Bilateral lesion

°

VOR gain
Repeatable
corrective Pathological
saccades regardless of gain rovishal com



Interpretation

5/27/2025

[1Normal vHIT

1 Unilateral vestibular hypofunction —

[ Bilateral vestibular hypofunction

[1Signs of compensation (e.g., covert
saccades)

[1AQEM noted — suggests peripheral
imbalance

L] Artifacts present — interpret with
caution

Recommend correlation with clinical
findings and other vestibular tests

23
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VvHITs applications

PERIPHERAL CENTRAL VESTIBULAR OTHER CONDITIONS
VESTIBULAR DISORDERS DISORDERS
| ] | e | -
— e Foomem
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Peripheral vestibular disorders

Acute Unilateral
Vestibulopathy (AUV)

Presbyvestibulopathy

Suspected Canal
Dehiscence /
Fistulae

5/27/2025

Méniere’s Disease

Ototoxic
Vestibulopathy (e.g.,
Gentamicin)

Post-Traumatic
Vestibular
Hypofunction

Benign Paroxysmal
Positional Vertigo
(BPPV)

L

Post-Cochlear
Implantation
Vestibular
Dysfunction

Pediatric Peripheral
Vestibular Disorders

www.neurovishal.com

Bilateral Vestibular
Hypofunction (BVH)

Vestibular
Schwannoma

Other peripheral
disorders




Acute unilateral
vestibulopathy

AC Jet

* Acute, unilateral dysfunction of the o e

vestibular nerve o

* Presents with sudden vertigo, / W
imbalance, and nausea k

* No hearing loss (differentiates from e ™ NG

labyrinthitis)

Saccule

* Most commonly affects the superior Cochlea
division (lateral and anterior canals)

5/27/2025 www.neurovishal.com 26



1. Rapid Bedside
Confirmation of
Peripheral Lesion

3. Detects
Compensation
Strategies

2. Identifies Canal-
Specific Dysfunction

4. Essential for
Monitoring Recovery



Rapid Bedside Confirmation of Peripheral
Lesion

Acute vestibular syndrome

RIGHT

Left Anterior : VOR Gain = 1.01

Right Anterior : VOR Gain = 0.96 — EEEETE
100 i bt | Dixehin Afleiione © Buadagm ¥R - 123 BESTRA SEMESTRA SinkEno Anteiion © Buadageo YOR = 100
50 50{ m . w
0 o} ] ANT AT = =
50 50| ‘ 1 ] .5
-100 LAT -100{ =] ] i
-150 <150 -nid -
-200 -200{ -1 -
250 POST -250| < LAT ey
-300 -300+ i =
50 100 150 200 250 300 350 100 150 200 250 300 350 8 8
- R : W W W DR MW WR I
" ” Left Lateral : VOR Gain = 1.00 Simistio Laterake © Guadagea WA - 0,92
T m i
585 so| POET N POST - .
200 Impulses VOR | il
150 -50{ ]
100 Mean -100| A8
Canal n 5 Asymmetry Il YA -
50 gain -150] -18a
0 -200| adagn . 18
.50 R|5| 09 | 004 “ .250| Carala | n “ T iy .
Ant. 3 [ ] -
| - - = - - - e - = 0 = 2 =
100 50 100 150 200 250 300 350 ol A 0.03 3% 100 150 200 250 300 350 0 B0 W T Dalal 023 nm r R
R|(5]| 1.03 0.02 . — * .. .
Lat. 1% [restin Pastesione - &wadagne WOH = 0,94 fri Ge[5 0 100 | 003 EI% Sinizlro Podlesioee - Geadago YDA = 0,080
Right Posterior : VOR Gain = 0.96 L|{5]| 1.00 0.08 Left Posterior : VOR Gain = 1.00 i} i)
300 3007 | BN
R|5]| 096 0.03 . [ o Lal D:<[10) -0 - 100 % o
250 Post. 2% 250 208 Gu|B ) 047 | OD= xe
200 L|5| 100 | 001 200} pi sEl a3 T om -
H
150 150 o = - Past. a5 o
100 100 ™ GG 000 | ol = )
50 50| 1 - < Ep— ; -
0 0f ] _— B
i — ¥ 5 =l leﬂgﬂ .
d 50! .08 L L i 1 :
ol = 0 W@ w0 W e Mo W di — gﬁia uc:Elu ] o B w0 W e Mo W o
<100 Head velocity L1004 _— ] manehn
0 50 100 150 200 250 300 350 ~———— Right eya velocity 0 100 150 200 250 300 350
Left eye velocity
5/27/2025 www.neurovishal.com 28



A Final Diagnosis in Patients Presenting with Acute Vestibular Syndrome (AVS)

PICA A/ Vestibular

PatlentNo. 1 2 3 4*|5 6|7 8 9 10 11 12

| 1 1 1 1 1

oo

o

R
J

g
e
. S 60% -
VHITs In T
£ < 40% -
a C u te : "5“ abnormal
2 919
& 20% Togmmal T | o
>

vestibular
syndrome

wlmm BB

Quantitative h-HIT s B e ab- ab- ab ab- ab- ab ab- ab
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Direction-changing
wstagnusuerty | = 0= 0+ 4 +4 = |= = = = @« =
Skew deviation | = - - + - + - - - - - -
Composite o " o n n mo
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Final imagn: ‘ no no no no no no
0" siroke  siroke  stroke siroke' | stroke  stroke ? ;
diagnosis shoke stoke stoke stoke stroke  stoke
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AICA infarct Vs AUV

Feature

vHIT VOR gain
Saccades
Hearing loss
Central signs

VOR suppression

5/27/2025

AICA Infarct

www.neurovishal.com

Vestibular Neuritis
¥ Unilateral
Present, organized
Rare

Absent

Usually normal
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‘MMM

0'1eysinoinau

Normal vHITs
In episodic
vertigo

Central
TIA

Meniere’s
disease

Vestibular
migraine
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Identifies
Canal-
Specific
Dysfunction

5/27/2025

Left Lateral canal

Right posterior canal
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Casani AP, Navari E.
Lesion Patterns and Possible Implications for Recovery
in Acute Unilateral Vestibulopathy.

In: vHIT Enrico Book, Chapter contribution.
Otol Neurotol. 2020;41:250-255

73%

120%

Anterior P
canal 83%

Z 80%

g 0%

Lateral S
20% 6% 444
Posterior ax%
canal 46% HC-VHIT cT AC-VHIT PC-VHIT wricule sacous
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Normal

Anterior
canal

canal

Posterior
canal
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Superior
vestibular
loss

Utricle

Anterior
canal

Posterior
canal

Saccule

22%

Inferior
vestibular
loss

IIIHHHHHHII'

Anterior
canal

Lateral
canal

Posterior
canal

IIIHHHHHH!II

Total
vestibular
loss

Utricle

Anterior
canal

Posterior
canal

Saccule
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32%

Partial
superior +
Inferior
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Anterior
canal

Partial
superior

Posterior
canal
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canal

Saccule
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Essential for Monitoring Recovery

Scattered Overt saccades
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During the attack -

Findings Iin > —
] Repeated attacks
Menieres ; <

After repeated attacks in late stages ”

U J

disease depend
on stage
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During the attack

Yacovino DA.

Chapter: vHIT in Méniere’s Disease. 3
In: vHIT Enrico Book, Chapter 6, pp. 119-121. . B e
Referenced study: Intra-Attack Vestibuloocular Reflex x N ' | ' e
Changes in Méniére’s Disease (2016) 1 L8 \ff\-\‘___ BB --~-—‘-“:f'f"—-7 g
Ky o
5/27/2025 WWW.NEU OV lshai-aera: = = — = —--. =

Before attack Attack: duration (minutes approximately)



VHIT allows individual canal assessment, aiding
In a topographic diagnosis of vestibular injury.

Produit: VHIT Ulmer Il 3.0.0.107

Examen : 10/07/2014 15:12:37
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During the second attack

Mode :
DROITE GAUCHE
et | ANT ANT
LAT LAT
50 00 150 200 50
Pic de vitesse (")
IR POST POST
Impuisions VOR
c Gain v
= -~ -~ e s anal n g symétrie
= » P de 41/:;\1 ') 2 = o moyen
D 5§ 0,40 0,12
Ant, T T 39%
G 5 0,91 0,10
o =1
A D|5]| o01 0,06
Lat. —7 T 98 %
G|5| 091 0,04
D 4 0,66 0,04
Post. +—+ $ 1%
50 100 150 200 250 0 G 8 0,82 0,06
P de vitesse ('y)
www.neurovishal.com

50 100 150 200

Pic de vihesse (/s

Pc de viesse ('

20

250

300

Tardivet L.°2020.



Monitoring the patient with repeated attacks

0 \‘ \ ! ',“
y 6 Hrs Attack )

2 Hrs Attac 4 Hrs Attaclk YaCOVinO DA, 201 7

The v-HIT in Méniére disease
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Late stages
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Monitoring rehabilitation

4 out of 6 canals — Low gain 2 out of 6 canals — Low gain
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Dissociation between VHITs and Caloric test

®
o)

VHIT and calorics test
different frequency
ranges:

VvHIT: High-frequency (5-7 Hz)
stimulation

Caloric test: Low-frequency
(~0.003 Hz) stimulation

5/27/2025

Dissociation occurs
when one test is
normal and the other
abnormal:

W

Reflects frequency-
specific vestibular
dysfunction:

type | - Vestibular neuritis
(VHITSs)

type lI- Meniere’s (Caloric)

www.neurovishal.com

Clinicalrelevancein
diagnosis:

Helps distinguish Méniére’s
disease from vestibular
neuritis.

Identifies high-velocity

deficits missed by calorics.

=
(@
Impacts clinical
decision-making:

Supports complementary
testing approach—neither
testalone is sufficient.




Abnorm_al Selective vertical canal
vHITs with loss

normal
calorics Central

loss

Scenario vHIT Caloric
High-frequency loss Abnormal Normal
Abnormal Normal
Abnormal
. Normal
compensation/saccades pattern
Early or partial vestibular Abnormal Borderline/Normal

5/27/2025 www.neurovishal.com
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Normal
vHITs with

abnormal
calorics

5/27/2025

Condition

Early Méniere’s Disease

Compensated Vestibular
Neuritis

Aging
(Presbyvestibulopathy)

Explanation

Low-frequency VOR
affected first

High-frequency VOR
recovers before low-
frequency

Age-related low-
frequency decline

www.neurovishal.com

45



g
5
(¢
c
<
Q
<.
7
>
o
19)
o
3

Post intratympanic gentamicin therapy (chemical labyrinthectomy)

v

Confirm

Confirm successful vestibular

ablation in treatment-resistant MD.

Monitor

Monitor extent of canal ablation.

o

[e]

Track

Track compensation via gain
recovery or saccadic reduction.
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Integration
with Other
Vestibular
Tests

e Calorics (for low-frequency function)
e VEMPs (for otolith involvement)

e Audiometry (to track cochlear
progression)

Together, they provide a
comprehensive view of
disease staging and prognosis.




Role of vHITs in BPPV

_~1. Exclusion
of Canal 2. Usaful in Atypical or Persistent BEPY

Hypofunction Confirms canal function
integrity after maneuvers
[ — 3. Evaluation

Treatment

Lt in grHermesrisnirg coemplEs slnat g Lis Aigsa PO -
RPPY o AC-RFPY or canalith jsm

4, Differentiating
Central
Positionad Vertigo

* Dix-Hallpike, Roll, arnd Supine
tosts

< et perPAere e SeeeRRe Tiie Ay e
ratant o NS s & parigherel srgin s o B
B - apagemnuger PO APV

Offers canal-specific

function insights in
ambiguous cases.

I e L T B —

5/27/2025 www.neurovishal.com

48



. Exclusion
of Canal
Hypofunction [l

Lateral canal

BPPV
1-5%
15-25%

BPPV affects canal dynamics
via displaced otoconia—not 0 .
true canal paresis. toconia

Otolithic
VvHIT is typically normal in membrane

standard BPPV due to intact

VOR pathways.
7
Posterior canal
75-80%

BPPV
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2. Useful in Atypical or Persistent BPPV

E Useful in differentiating complex variants like Apo PC-
St BPPV or AC-BPPV or canalith jam.

5/27/2025 www.neurovishal.com
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3. Evaluation
Post-
Treatment

Confirms canal function
integrity after maneuvers

Temporary reduction
in VOR gain before
maneuver

supports reversible
cupular-endolymph
dysfunction

normalization after
liberatory maneuvers

www.neurovishal.com



4. Differentiating
Central

Positional Vertigo

ersistent or positiona peating nystagmus

(DBN) can be challenging to interpret.

e Suggests peripheral involvement saccades, especially in the
context of DBN, it supports a peripheral origin such as AC-
BPPV or apogeotropic PC-BPPV.

Normal vHIT with DBN:

e Raises suspicion of central causes (e.g., cerebellar lesions).
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5.
Complementary
to Positional
Testing

Not diagnostic alone, but
enhances:

* Dix—-Hallpike, Roll, and Supine
tests

Offers canal-specific
function insights in
ambiguous cases.



Diagnostic criteria for bilateral vestibulopathy

A. Chronic vestibular syndrome with the following symptoms

e 1. Unsteadiness when walking or standing’ plus at leastone of 2 or 3

e 2.Movement-induced blurred vision or oscillopsia during walking or quick head/body movements? and/or
e 3.Worsening of unsteadiness in darkness and/or on uneven ground3

B. No symptoms while sitting or lying down under static conditions*

C. Bilaterally reduced or absent angular VOR function documented by

e eBilaterally pathological horizontal angular VOR gain <0.6, measured by the video-hit® or scleral-coil technique
and/or

e eReduced caloric response® (sum of bithermal max. Peak SPV on each side <6°/sec’) and/or

e eReduced horizontal angular VOR gain <0.1 upon sinusoidal stimulation on a rotatory chair (0.1 hz,
vmax=50°/sec) and a phase lead >68 degrees (time constant <5sec).

D. Not better accounted for by another disease
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Key Diagnhostic
Features on VHIT

Fiano LARF:

— Drestro Posteriore
— Sinigtro Anteniore

Fiano orizzontale:

— Diestro Laterale
— Sinigtro Laterale

Fiano BALF:

— Desgtro Anteriore
— Sinigtro Posteriore
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* Bilateral reduced VOR gain across horizontal and vertical canals.
* Lack of asymmetry helps differentiate BVH from unilateral deficits.
* Gainreduction correlates with head velocity increase
* Detects whether loss is partial vs. complete, based on residual gain.
* Guidesrehabilitation planning by mapping preserved canal function
1m[_)m:tm_ Anle_liore Euadagnq \I’IJFI. = 0,33 DESTRA SINISTRA 1':E.ini:;ln:.: Antgliole : Eua_dagm_:l VUH = 0,5?
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uadaarn . -
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20| S EE RN
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Each of the criteria A through D have to be fulfilled
A.  Chronic vestibular syndrome (at least 3 months duration) with
at least 2 of the following symptoms:!
1.Postural imbalance or unsteadiness
2. Gait disturbance
3. Chronic dizziness
4. Recurrent falls
B. Mild? bilateral peripheral vestibular hypofunction documented by
at least 1 of the following:

1.VOR gain measured by video-HIT between 0.6 and
(PVP) 0.82 bilaterally

2. VOR gain between 0.1 and 0.3 upon sinusoidal stimulation on
a rotatory chair (0.1Hz, Vmax=50-60°/sec)*

3. Reduced caloric response (sum of bithermal maximum peak
SPV on each side between 6 and 25°/sec)5,6, 5.6

Diagnostic criteria for
presbyvestibulopathy

C. Age=60 years’

D. Not better accounted for by another disease or disorder?
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Role of central structures in VOR

Structure

Vestibular nuclei

Ocular motor nuclei (I, 1V, VI)

Medial longitudinal fasciculus

Flocculus and para-flocculus

Nodulus and uvula

Cortex (parietal, frontal areas)

Role in VOR

First central relay; processes
input from semicircular canals

Generate eye movements
Coordinates conjugate gaze

Regulate and adapt VOR gain

Handle prolonged motion and
otolith signals

Modulate voluntary and
perceptual aspects of gaze
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Central connections of the vestibular system

To cerebral
cortex
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Central connections of the vestibular system

To cerebral
cortex

Thalamus
(VPM nucleus)

Medial lemniscus

i
Medial Ascending component

longitudinal

fasciculus Descending compaonent
.

Internuclear
ophthalmoplegia

Selective impairment of
contra-lesional posterior canal

5/27/2025

3
) olB

Dis-conjugate
horizontal VOR:
severe lossin
adducting eye
without saccades
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I nucleus
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CANVAS, SCA,
Cerebellar degeneration

Pontine/Lateral
medullary stroke

—=

Vestibular ganglion

-
-

g

Westibulospinal tract
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Impaired VOR on
cHITs/vHITs
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Condition

Parkinson’s Disease (early
stages)

Vestibular Migraine

(occasionally)

Fixation on Near Targets

Dance Training

Goggle Slippage Artifact

Observed VOR Gain Abnormality

Elevated VOR gain (~1.20-1.23 vs
~0.98 in controls)

Mildly increased VOR gain

Increased VOR gain as target
distance decreases

Higher VOR gain, especially in left-
head impulses

Artificially high VOR gain values

Proposed Mechanism

Central compensation or altered
gain control due to basal ganglia
dysfunction

Altered central processing of
vestibular signals

Physiological enhancement of
VOR to stabilize gaze on closer
objects

Adaptive modulation of eye-head
coordination due to repetitive
vestibular stimulation

Loose VHIT goggle strap causes
slingshot effect mimicking high
gain
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VHIT in Thiamine
Deficiency (Wernicke’s
Encephalopathy)

RIGHT Left Anterior : VOR Gain = 1.09

50¢
of
501
-100{
-150{

0 s 100 150 200 250 300 350

Right Anterior : VOR Gain =1.12

ANT
LAT

Selective bilateral horizontal semicircular canal 25
finding: (HSC) dysfunction with preserved vertical canal o
Inding: function is a hallmark pattern .

POST

Primary

Left Lateral : VOR Gain = 0.71

" Impulses VOR
100 Mean s
50 Canal n ek a y y
0
Involvement of medial vestibular nuclei (MVN) due to " SRR RErRiRL
thiamine depletion—especially vulnerable in early . Rl om oo [
H I L|8 0.71 0.08 Left Posterior : VOR Gain = 1.04
Wernicke’s encephalopathy . s A T e A EE——
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A 8 Horizontal VOR gain loss, spontaneous/gaze-evoked TR w wow @ % —— iy T e ow w w0
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ed signs; nystagmus, ataxia, and ophthalmoparesis .

Detects pre-encephalopathy vestibular dysfunction
even with a normal MRI.

O I[G[X|8 Assists in early diagnosis and monitoring response to
U]{{[{3VA thiamine replacement.

Offers objective, quantitative insight into central
vestibular involvement.




CANVAS

Left Anterior : VOR Gain = 0.19

50 100 150 200 250 300 350 50 100 150 200 250 300 350

Right Lateral : VOR Gain = 0.15 Left Lateral : VOR Gain = -0.05
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Classic triad:

e Cerebellar ataxia, sensory neuropathy, and
bilateral vestibular areflexia.

VHIT findings:

* Marked bilateral low VOR gain across all six
semicircular canals—especially horizontal and
anterior canals.

Early marker:
* Horizontal vHIT loss may precede cerebellar
signs, aiding early diagnosis .
Progressive loss:

* Longitudinal vHIT shows declining gain over
time, correlating with disease duration and male
sex.

Diagnostic value:

* Combined with tuning fork apallesthesia and MRI
(vermal atrophy), vHIT supports functional
confirmation of CANVAS .

61



Central signs

in vHITs and
localisation

Central Sigh on vHIT

Possible Location

Normal vHIT with
severe symptoms

Cortical or
cerebellar lesion
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VHIT Applications in Specialized Vestibular Disorders

“ Ototoxic

Vestibulopathy (e.g.,
Gentamicin)

¢ Detects bilateral
high-frequency
canal loss

e Useful for
monitoring
progression and
treatment impact

5/27/2025

0

* Assesses
iatrogenic damage
to canals, especially
posterior canal

* Pre-/post-op
comparison helps
determine
vestibular
preservation

QO

¢ |[dentifies
asymmetrical
canal hypofunction

e Supports lesion
lateralization and
surgical planning

. canal
Dehiscence /
Fistulae (Suspected)

e vHIT may be normal
in these cases

* Helpsrule out true
canal paresis,
guiding toward
third-window
diagnosis

www.neurovishal.com

* Post-Traumatic

Vestibulopathy

* Reveals selective
canal deficits (e.g.,
posterior canal)

e Useful for
evaluating injury
extent and
recovery

& Pediatric
Vestibular Disorders

¢ Non-invasive,
tolerable test for
children

e Detects congenital
or acquired canal
dysfunction
without sedation
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Some signature abnormalities

VHIT Abnormality

Description

What to Suspect

Low VOR Gain (<0.8 lateral, <0.7 vertical)

Indicates reduced semicircular canal
function

Vestibular neuritis, bilateral ve stibulopathy,
vestibular schwannoma, MD

5/27/2025
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= Diagnosis of Vestibular Disorders:

ePrimary toolfor identifying peripheral vestibular hypofunction.

Take home

message
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