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Vestibular system

* Sensory information related to motion,
equilibrium, and spatial orientation

* Maintain upright posture during
standing and walking, gaze stablization
- vestibulo-ocular reflex (VOR)
- vestibulo-spinal reflex (VSR)
- vestibulo-autonomic reflex (VAR)

Vestibular system

Cortical awareness of 3
Cacm Foed Thady rmonsn,  Self perception
Cerebellum /
= Reticular Formation (< Ry
Extra-pyramidal system ///‘ 2
VR S
ERN - e

4 > > Gaze stability

¥ Control of
oculo-motor activity

y

Integrating / |+~
data storage
system [k

o ~a .e
’ % Postural stability
N Control of
g a posture
tcmml ¥ Emotion and memory

Vision

Proprioception
Superficial
sensation

Labyrinthin
activity

motor skill

Autonomic system

Acute vestibular dysfunction

Vestibulo-ocular reflex

Clear vision during head motion

- Holds images of the seen world steady on the retina during brief head
rotations or translations

- Eye movement of gaze stabilization

Vestibulo-ocular reflex
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Bilateral vestibulopathy

Test of Angular hVOR

= Physiologic VOR 1-6Hz

Caloric test Rotational test Dynamic visual acuity Head impulse test

0.003-0.005Hz 0.01-1.28 Hz Head shaking test 3-5Hz>
Doll’s eye test
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Clinical manifestation of BVP

* No continuing distressing vertigo, spontaneous
nystagmus, or postural falls

* Sx. Surprisingly well tolerated
— unsteadiness

* movement dependent postural dizziness and unsteadiness of
stance and gait, which is exacerbated in the dark and when walking
on uneven ground

— oscillopsia
* About 40% of patients complain of blurred vision when walking or
running

* Difficulties in spatial memory and navigation, loss of
hippocampal volume

Case presentation

* F/49
* P.Hx left knee pyogenic arthritis
—2018.02.19 — 03.09 gentamycin IV

—2018.03.14 total synovectomy with debridement
and irrigation

¢ 2018 32 22 H unsteadiness, oscillopsia

Neuro-otologic examination

* Spontaneous nystagmus(-)

* Gaze-evoked nystagmus (-)

* Bedside head impulse test (+/+)
* Dynamic visual acuity (+)

* Romberg test (-/-)

* Limb ataxia (-/-)

* DTR : symmetric normoactive

* Tandem gait : bilateral sway

Caloric test
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Rotatory chair test(VOR) Rotatory chair test(TC)
Rotational Chair Summary :::p\lllh:lly"mﬂp-ﬁw - —
VOR Summary pars T s T S =
WuANRRRNE N NAANNANISNANNNAN A ‘
T H P ek DS .
R NNNNNRNI SRS A= S| NNNNNNSR| a
ool $ I bty LT =
N X ANANNZ SNARNAN
VVOR Summary ) e i I ks |
Ensssmss=luvsyANNNA ENNNNNAN H‘:‘;l: :HH:
EEASREAR NANANRS T
NNNANANS i SNSNNNEE R oot Sy ey g IR
NSNSRERE|SESRSE = | ANNNNANNR '
bbb bt L b Fﬁu;"ﬁ'ﬁﬁ“wrww
e ‘}H'HE(‘Wi'“H‘H.HJH ooy S | s
- . | :
TT T [NNNNRRR|sysyuyuys| UNNNNNNN =
INNNNNNEN STRNNRNA NN AT
NSNSRER Sl Z ==
e ol
Step-Veboty 100dps CW vk
vars -
c““’ CW, per—rotation {[*“* CW, post-rotation
. e |
W ’ )\\M‘ PR S ]
8 120 jwd @ !S.I:‘n:q
e e =
Siep-Veboty 100dps CCW  vidso
o -
Velocty Velocty
' cow, per-rotation &3 F*“** CCW, post-rotation
i . /.'“'—351.-'1‘”" P
hiaw i |2 @
S =l Swam =GN =
N TN N RN GO Pt Wasas P
W19mc 1% 012%
Ll e
—
CW Flotsion Wesker 1%
S B o e
Pure tone audiogram Clinical summary
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Bilateral vestibulopathy

Vestibular rehabilitation for BVP
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vestibular rehabilitation for BVP
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Diagnostic Criteria of BVP

Table 1. Diagnosfic criteria for bilateral and probable
bilateral vestibulopathy according fo the Classification
Committee of the Barany Society

Bilateral vestibulopathy
A: Chronic vestibular syndrome with the following symptoms
(1) Unsteadiness when walking or standing plus at least one of

(2) Movementinduced blurred vision or oscillopsia during
walking or quick head/body movements and/or
(3) Worsening of unsteadiness in darkness and/or on uneven
ground

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

C: Bilaterally reduced or absent angular vestibulo-ocular reflex
(VOR) function documented by:
bilaterally pathological horizontal angular VOR gain less than
0.6, measured by the videoHIT or sclerakcail technique and/or
reduced caloric response (sum of bithermal maximum peak
SPV on each side <6 deg./s) and/or
reduced horizontal angular VOR gain less than 0.1 upon
sinusoidal stimulation on a rotatory chair (0.1 Hz, Ve =50
deg./s) and a phase lead greater than 68 deg. (fime constant
<5sec).

D: Not better accounted for by another disease

Diagnosti
A. Chronic vestibular syndrome with the following symptoms
(1) Unsteadiness when walking or standing plus at least one of
20r3

eria for probable bilateral vestibulopathy.

(2) Movementinduced blurred vision or oscillopsia during
walking or quick head/body movements and/or
(3) Worsening of unsteadiness in darkness and/or on uneven
grou
B. No symptoms while siting or lying down under static
conditions
C. Bilaterally pathological horizontal bedside head impulse fest
D. Not better accounted for by another disease

Head impulse test
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C: Biokerally reduced or absent angulor vestbuloocular relex
(VOR function documented by:

bilaerally pothological horizontol angular VOR gain less than
asured by the videoHIT o sceralcal technique and/or

Tediced colorc resporse fum of Bhermal maximum pect

SPV on each side <6 deg./s) and/or

reduced horizontol angular VOR goin less than 0.1 upon

sinusoidal stimulafion on a rofaory chair (0.1 Hz, Vo= 50

deg./s] and a phase lead greater than 68 deg. (fime constant
<Ssec),

proximal area

Gain of video HIT

Peak velocity

Gain of video HIT

Area to zero Total area
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Gain of video HIT
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Other Diagnostic Criteria of BVP

Criteria 1. Symptoms only during locomotion (either A or B)

A. Unsteadiness

B. Oscillopsia

Criteria 2. Findings of bedside evaluations (either A or B)
A. Positive head impulse test in both horizontal directions
B.[Impaired dynamic visual acuity

Criteria 3. Results of laboratory tests (either A or B)

A. Reduced responses (summated slow phase velocity of the
nystagmus <20 degrees per second) during bithermal caloric
tests

B. Reduced vestibulo-ocular reflex gain during rotatory chair test

Criteria 4. Other causes excluded

Definite diagnosis: met all 4 diagnostic criteria.
Probable diagnosis: met the criteria 2 or 3 in addition to Criteria |
and 4.

Otology & Neurotology
32:812-817 © 2011, Otology & Neurotology, Inc.

Dynamic Visual Acuity

* Measurement of Visual acuity during
horizontal motion of the head

« Static visual acuity is first determined

« Patient then attempts to read the chart while the
clinician horizontally oscillates the patient’s
head at a frequency of 2 Hz

Laboratory examinations of BVP

e Video HIT
— Angular VOR gain below 0.6 on both side, not yet
establshed
— Preserved anterior SCC function than HC,PC

Handbook of Clinical Neurology, Vol. 137 (3rd series)
Neuro-Otology

JM. Furman and T. Lempert, Editors
hitp:/dx.doi.org/10.1016/B978-0-444-63437-5.00017-0
© 2016 Elsevier B.V. All rights reserved
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Bilateral vestibulopathy

Laboratory examinations of BVP

* ¢c,0VEMP
— Saccular function less affected than horizontal SCC
— Utricular function correlated with horizontal canal
function
Autonomic function test

Handbook of Clinical Neurology, Vol. 137 (3rd series)
Neuro-Otology
JM. Furman and T. Lempert, Editors

hitp://dx. doi.org/10.1016/B978-0-444-63437-5.00017-0
© 2016 Elsevier B.V. Al rights reserved

Treatment of BVP: traditional VRT
* Goal

— Improve gaze, posture stability, minimize falls, decreased dizzy
sense

* Improvement
— May be adaptation, habituation, and sensory substitution,
reweighting of CNS

* 1) Exercises

regann tcw
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Treatment of BVP: VRT

* 2)Visual stimuli: OKN, SP, Saccades

* 3) visual biofeedback training

* 4) virtual rehabilitation

Treatment of BVP

Sensory substitution devices

d ted ; i 3
BrainPort balance device H vestuill)ul.ar S
: Electrotactile stimulation of the . p'rost' N .
tongue : low-amplitude vibration stimulation on the
scalp

Treatment of BVP

Vestibular implant

VESTIBULAR IMPLANT

Ji-Yun Park
Neuro-ophthalmology/ Neuro-otology
Department of Neurology , Ulsan University Hospital
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