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Coverage

© Necessities and purposes of vestibular rehabilitation
© Mechanism of vestibular rehabilitation

¢ Review of various exercises

¢ Reimbursement from medical insurance

¢ New and promising treatment approaches
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Maintain body balance
w
91'. 0
VESTIBULAR PROPRIOCEPTIVE
(Labyrinth) {Muscle, joint, skin)

TR S CENTRALNERVOUS SYSTEM o
” ; (Coordination, integration)

o J WA \

Control of eye Awareness of position Posture control &
movements & gaze & movement in space spine

stabilization Perception stability/motion
VSR

VOR

AENERSO WA 2

SFI Z S0l 2ok Xt HeE EME
subjective complaints of dizziness
dysequilibrium
motion sensitivity
oscillopsia - visual blurring or jumping of the environment
during head movement
gait ataxia and imbalance especially with head movements

FIH 42X =0 28 Eéﬁ@lﬂli’e‘é‘ﬂi(chronic vestibular noncompensated state)
PPPD : AtE EJ-E: H2 28 aesx, Cels| 221, &S0 A0l 2],

HEEDI, Q'EQEDI .. &oHH A= 0l CHEt S ENHA

The purposes of vestibular rehabilitation

1) enhancing gaze stability
2) enhancing postural stability
3) improving vertigo

4) improving daily living activities
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Vestibular rehabilitation

C

Mechanism of vestibular rehabilitation

¢ Compensation - habituation through CNS plasticity
- reset vestibular tone balance
o Adaptation - recover VOR gain by repetitive visual
and head coordination exercise
© Substitution — use other sensory system
(visual & somatosensory system)

¢ Balance and gait exercises — motor learning

Indication
¢ Unilateral peripheral vestibulopathy

- vestibular neuritis, labyrinthitis, post vestibular neurectomy,
labyrinthectomy ...

Bilateral vestibulopathy

Geriatric dizziness — multi-sensory dizziness
Persistent postural-perceptural dizziness (PPPD)
Some central vestibular disorders

c ¢ ¢Cc ¢

- multiple sclerosis, trauma ...
o Less effective in

- acute attack of Meniere’s disease, vestibular migraine, brainstem tumor,
cerebellar degeneration
o A Fol FL- AU ul o} X ol FLE ALk A Beko] gl el
o AFT TN ﬂzm FHATU AR AE, AFAE BEYFE
Bel ol g8 > 487 A5} oy,
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Evidence(Cochrane review 2011)

Specific exercises : effective in ameliorating the symptomatic and
functional problems

Not universally effective, some patients no benefit
Several vestibular disorders : not appropriate

There is moderate to strong evidence that vestibular

rehabilitation therapy is both well tolerated and effective for patients
with unilateral vestibular hypofunction (UVH) or loss.

There is moderate evidence that vestibular rehabilitation therapy is an

effective treatment of patients during the acute period after resection of
vestibular schwannoma or after vestibular neuritis.

Improvements have been reported in dizziness, gait and balance,

activities of daily living, vision during head movements, and quality of
life.

There is moderate evidence that these improvements are sustained for
months after the rehabilitation process ends.

Habituation exercises

“FA Aoz PG AL} G H GG GOk
Traditional habituation exercise

Cawthorne—Cooksey habituation exercises
Hamid exercise

Training balance on an moving force platform

Incorporating platform perturbation with changes in foot position and in
visual cues and habituation and gaze stabilization exercises

Computerized dynamic posturography and treatment using optokinetic
stimulation

Gaze stability and weight shifting exercises with biofeedback

138
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Vestibular rehabilitation

Methods of vestibular rehabilitation

¢ Generic method < Customized method
Self-directed home exercise < Supervised directed
o Supervised directed customized method(2t & A % A &)
AZALEX 8 A& THslr] g F7t
7t Aol wpE -4 A 1ok
FARL ANASY) 9% 25 A 59
5o @ g T
A7} D A TG

c

T

aE A4 ANg

2

Bo}oh 4G A7 F A}

Cawthorne-Cooksey Exercise

CER A e 2
1 5 A 2ol =elA Az, M B,
A.okel 9% BT} B. % Go g B}
C. %% WA £718 A3 AZ 7h7tol, B8 & FouA e}
2) 78 £58 Aol melA A S, WA Wk g w s,
£g Pu A}
A.vlelE 9 ol 2 1T B. o2l E ¥ Fo2 gAL
2. gkobd] BHe &
1) FAA B £ 2T e na g
2) ol A% obel A2 227
3) B8 73 Bol Wol W AL Fent
5. A S 5
D 9, b ohis $5% U
2) 9T doikd B k&
3)HE Aol A F Lo Tow
@Ua@ﬂaﬂioa%%
wﬂ°4wﬂﬁw4ﬂ§1%sqwﬂﬂq
4. A0 RA s

[

DARAE Aed 1 g A4 TE Fa gech
2)% & 12 Ae) FET w8 g WA,
NUNAL e 2D AW L £ P WE G

PEFETELEF A 2L A0
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Hamid Exercise

1) SR =S B A dE et v & F9E F27]: ASel = velE 336

=gl A3}

A E5E 2o sto] 20] £ 4 7= FH st HEr

2) =5 A Hell A HAE 2H S 335t g2 e s #9E 57

NV EFEAN ZHS

B2 SER

R0l NH g Rk B2 & folH 2 S5V Ag s AW8 =5
m=A sta xPo) B A o) YFE o}

P Es FaA el A B 235 AAet vlEl g fetd = EE7

5 ANE 9F

O R 5 EH AElol A AEe EREL B HEE folHE E57): A Sele

AR 25 PA SEE w27 st 2] 24 A v HELh

6) 17 =
7 ANE LEFH

HHE 2= FHA 2
0802 45% §3 FelolA, = P BlelE fole 2 £57)

8) =

-

QZ o2 45% B Aol A, £ & 23

o & Yol = =57
Lo R 45E B AElA AHY FRES B v & folR EEV): A S
|—1—=1 ﬂq—Eﬂ]?EI-J__?,'_ﬁo-l 531@”:]1 ['.]-

o) BHFuttel A 27 &%

X o]

- TC 31

i

r-lr oA
er nEo rltjo

—-rf:l {h_’fl o]

10) H} o] 2§
- 9)°l A =2}

%‘TE]

dold & Cﬂﬂ]ﬁﬂ H S 27} el Zo] Falsl e = e
& St53l10-15 & 27

S EF oI s SR 25U 10-15 A& A7)
DFEREYN 2EE wF 08 Yol 2 EEHUA 10-15 25 A7)
53 &'i'l'-‘—'%-ﬁ]-?]

2, W E 2, v 7)ok 2ol F43 AE

= e ST M

AFEEEA =3
T EREE =3

23 A7 2 F

Overview of customized vestibular rehabilitation

“E X2 22
Jt

ot 22 als?l

A 3EE =

JlsS BIllA 258t JlsE &eloty], 20iU=E 222 EdiO]
t O L 28 220 28 UER I 2ol

A2 = L3HAI2| ¢,
9

2 AI31= A0ICE”

L
28 pM
T
P =
RS
I.- .
B 7 [
|
—_— =1
| saxis
| nuzs |
2a
([weees | [ e B 1
v 2 L s 2 HE & agser
|xi4 otee ""?‘.J I__"?’ Esud | | uEesew |
[ . k| 1
3 2B BE e
| e 28 naw | DI Alge
L - =

7H 2% ] WA |
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Vestibular rehabilitation

FHHQA FHS otshs AEA B
- O A Y, FAIE, AR, B oo N P, AR, FFL FE
24 H7h; REAALES ol 585 nekel AR A ok §12.

¢ Vestibular visual analog scale(VVAS)
: @Ol A ¥ A = (VAS-dizziness), @ & .91 % %= (VAS-oscillopsia),
@ 7<P~1I 5ol 4] E(\/]ﬁ‘;S-imbalance)E VASZ =4
< o)A 7 o 24?54 gl= AH, 102 X7 338 = = H A
O%X]Eé 0~32 BE,4-62 T5E, 70142 1%
o Disability scale
(oA Ho = Qe dgBEol Y A S, ofe]&E ol Y¢S ¢
o~5%H7

rr

AE

DEARLES A FAEBHZA Beh

¢ Dizziness handicap inventory(DHI)

: GAAGNA A H o 2 FHE= FolE 7] % # (functional),
7%1*1 4] (emotional), 4! Zﬂ % (physical) 1 o2 # 'ﬂfﬁr
Z 257 £, w49 0~4%, FH L2 0~100%, 0H 2 o] X H o] M3
gl o] Heldlk 13}1;]] 1008 & olxHo =z 24 é} /(,}—QHE. 751 9] = A

DHI 16~34+< 7 &= ol 36~52= 55 %= &oll, 54 ol &2 31 o
A& F 184 o] A7 AN HY A& 57 R

o SFH A A2 7 E = (Activities-specific balance confidence scale)

DA &3] F 5= 16714 A A G2 S A v o QAL
LR |

A flo] A4l Al Yo P E 5 QL o™ 100%, A3 A4 o]
Aol ZAA = & 5 UHE 0%, A57E weTH 9E AR =T wobd.
/<] 5 % 80% ol 4o 2 ol 107 o] e FENA hHH

fro A T4 Ao = Frt

>2H
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LEARLEL AT FIHFHH S shoh)

o 717443 algk s 2 & (Vestibular disorders activities of daily living scale,

VADL)

28719 7121 AHAY BES SPY o2 £ AU EE
P ke el i B
VADLE 54 7] 1.tk w4 8} B Ak o] ol 4 o] 4 o] 4= s}

5 2H91 7F = #] 5= (Motion sensitivity quotient, MSQ)
16714 QA Y] A 9k E 2ol A HE) = o) AT O] B 9} A & A 7S
AL F A A S A 02 FHS AL

142

0~102 A 5, 11~302 55, 31~1002 11 & E&A7l o 7 7}
F47T BN A DG LA A E RAY HBs £F AL
A& st7] &l Al =3
LA ETS 8 FI7HAAREAD
A A A AL A2 HREAL, ZEA| B2, Ko a0 o g A 3E g 7
A bl 37}
AQER] — AL A A, FAH T
FRFAR
=2 257
 EREE
o ApAlol B Bt
: ZpA) 2 1ol gk Frhe F A AN AAL flell & A Al A o] 1 A s
) 7T BA ol o FR 2] A A A G AR R AARARS] F3/A 9]
At S o] &
- Romberg A}
- 99 2 7H 5 v E 9 4 AHmodified clinical test of sensory
integration and balance, mCTSIB) : | 4 7+2} Z 7 (et v}/
FAFHE)T A ZAGES EL/ES F3)9) 47HA] 7oA
AA9] S AA
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Vestibular rehabilitation

REAZTT = AT F7H(AARZAD
o ApAllol gt 7}

- 7] % # Wl 7] A A}(Functional reach test) : ¥ Qo] A 4] W& A FS o]z
¥ol2 FRoR 5 & F A gWA F4A AR €] A g FHA). T2
a2 5135 dejol A Ao} B8 FHu gk ko g WMo thal AZE S5 (B).
718 Alele] zke](B-A)7F A ALL.

- Fukuda stepping #A A} : v}erel] ¥E2] 5 0.5 me 1 m7}F 28] % o] 59
e 10}01] MA 528 go= Wy w8 731 508 AAEEA &S 2.
A oA Hlojd gk o] A9z} 2 A A& 7] 5.
‘73037‘]7%‘4'—5-4 2} 455 o], A9 A 1m o] Yol HAYLE HF

¥ Download Table

REARAT TS AT HIH(AAAAD
o B3 P}

we gohe S Al AU, AAA, Aashd P ol A $8 k514 48 o)
shao] A WA Ael 8 QA b e FEE A s el FAL AL TR o
#eddto] Aldl, 6m o] FofEo] gl F1tolAl Al

A BAAA}

VAT ALG AR, SE, DAET AL 5), UE, B 259, viei B 259,
v FP(ABoR A9A, AYAY, dozd

A7) F), T4 A 30 em ©) 4}
B3 5 fE9 Ao 2 Ay 92 NS vbF ol st F42
a7 gkex 9
Berg ¥ 2 %= (berg balance scale, BBS)
1435 2] AALE A, 7 Bt} o~q Mo 2 AR5, F 568 (41~56F: 4
AA DT, 21-40%: A FLADE, 0~21%: 1 29 ET)
oA =A1ZFAAHTime to up and go test, TUG FAD
B 0)71 A& R ghelAU D HF@ AT} o) Ao A dojrbA] 3m AT o] HEAH S
Soboh thal o o] ghv] el A H4. 2% VR A, ux 2k ¥ 94 A EE
&4 B 3P4 5 (Dynamic gait index, DGI)
B L5 Wl ) 29, Fo 2, Alg T I A3 A E sty de
& B8 33 gt

—E::»

ek Zntels] 20208 &4 T2 Bl us 143



OfFfE |

A REARLE) A §

F A ¢t 25 (gaze stabilization exercise)

A} A ¢+ & E (posture stabilization exercise)
& #3125 (habituation exercise)

H 3JF & (gait exercise)

c €c ¢c ¢

EAA A A2 BE (problem—oriented approach)
: WUt RAE EAL A G, Y-S THE s =%
AA|H o2 otsld F AF -,-2]}.]2_1:{-
H £19 338, F 25 AT HL 1Y 12F o &
T3 AR 7] 5 A 3 A A = H A 1Y 20 ol - TS AL
ZAZFALZAHAHE 25 71 7I€E LT RN A A%

FA| M -5 (Gaze stabilization exercise)

A) 17 & A A4 FIEALR-F (VOR x 1 exercise)

B) 2l & d A QF-HEALR-F (VOR x 2 exercise)

C) 554 =g 2 9 &5 (active eye-head movements exercise)
D) 3t % 7735 (imagery target exercise)

o o 9o e 9 @899

vﬂ‘*’f"\y @ e 90 ()¢:> (\5 x8 &v x8 bvx8 v x8 Bvxd By

Q)
f\ K/\ _\ /_\
|j ]
v & &/ \/1 &v: }\;) rv«”’
A) B) & & & 6 ©& b
D)
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Vestibular rehabilitation
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ZHA| A -5 (psoture stabilization exercise)

Al ZHL E5 B 7\] 83l Foll Eo]i vl & E-& Romberg A4 2 A 4] A5 7 A gH
FHe B 23 A

Nzh A m Ao/ e

Agole £ =1 £FaTL 29 L A4 ol FAl sla) Tl w8 7w A A
FRE f A sto] Azt AR E a/Aad duold 298 e

A Eore) WA U7 Qo] A4 2 & R T

A%z A %
Sk vhEho) A Mg AHahAl Wel 1 A7), WE o) 31 A7), WS YA she] A7)

ENE AANDE WA 3 N ANDE AUE FLAAN FR) A 82 F LS
ol g3to] F9 & = WS T ES g,

E 09 vheh, 5B e npeho = uleto] A W ahAl )W A4
42 AN GPANE el o AE 5 2 A 2hg o] Sojel 7

!

ofl 4]

4 =5
= - H S

=7
Zki= 1H
H1 H

u]o

Al Z?/iﬂ)é%zr 25 Ad/da
S & Fe ol (A Z AFeh) 2HS o] AL} 28k uhehol] A (3
x}fwlﬂ S FH0) Al 4 F ARAZE ol Bl FHE Ao

_>.~L

% 33125 (habituation exercise)

54 AL Al 2F 2 Sl A gEE-A 0 2 o] ] o] -k E =) A 7] s A A =
A4 35
- 716782 A7} o 7 2L AHA| Y Al 2E &S0l T E A Q) Wh-g- AFA 7} 2 A

AE fdshs Al B2 ol whE Al 0w WA uk-g T} Betl,
2 B2A. AT FEE AXE 5.

A FEsts A Y-S T HAE 52 AALE B8 Fohdla, fdshe
412 Bh- 233 AEE WA AA G F Aol F NEE T

A Sl B2 2~33), FE A A AFES sha HA Aok LFEA DL 5

e MA 270 = S0 QA S 0= ofsiu L) Al o] Gt S AR} S0
Zasty ofo~65o) AA FH AU E 1Y,

ot A Itel3] 2020 &4 T20| Blus
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H 3T H(gait exercise)

AR/ SASE Qe WA 1Yol
AR DAL 2L AT A= 2754 5/ 24
FZ AT/ A4, = A o], 934 o)A, FFA o] A
AR N2 Qg nAGo ) 53
WHEESL =2 3 WEo] Fou], Wl Alo]o] -5 %2 A W,
ATk g ge v vol = HEE Folok shat vl EA Y
A7 g9 W oo 1918 3t > vlel7h ol N Eek ¥y 1)

AR ALl B vl FH 402 2
A2l e Bol gl Fe 4 HA
Rk Aok NS Y

A2k, AR 2L el WA A A o2l 2L AT
Folg A, w2 SAA 2 2/ E Ao ol 27), 44
EAHEA AR A, FTE5) 5 288 Do £ wol 7

giao] Aejol e} 2 Ael o} AHE 4

O/ UETENERS
o FAY olast AAHQ ] FF, SFS AZshel = oA
AR ABLE) A, BA, Asto] e W Ao
o F71%c] ABLFo) AF AAF A B 2L oh 5L A G2 213

HFAISE =4S A ZEAl 7] 51 7] s DA A EHE AL A5 Al 7

o ABAZ WA 5 AW > B AT W 5 B F ARE AL
A8kl ﬂ}—?ﬂ o}EE A &=

o Aol 2xm FAH O LB S YRR Y AN TS
A aaid, vjd &5 d3S U=

o U dAd HEeHE 202 T4 ¥ 2 S AAE A 7B AL
A A AAE S8 A7) 7 A8

o ¥5EH VRS HAG 2T T SEE R AU FEE dle
AR =A &<l

o WNEEAR LG TV EF B2 EA Yo mE D

A 38

7k d§ = REa Tkt

c

Oll
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Vestibular rehabilitation

(%

dINE=seS d
AERE M EH ESUOL S

“Earlier is better”
H

DIRECTIONAL | [
Angular VOR GAIN ‘ COVERT SACCADES

A' MIC VI [} H
[ DYNAMIC VISUAL ACUITY | pREEPONDERANCE

'LATE 2DVAREHAB |

EARLY DVAREHAB | [ LATE 1DVAREMAB
(<15 days) (>15 days < 30 days) {>1 month)
N=10 N=9 | N=9
MEAN =25 days MLAN T 24,3 dayn MEAN = 7.5 days
_ 5 5 —
‘ |
!
N N N [
(] ] - - _J_
o L] 1w 15 30 60 90 120
Time |days) Time [days)
B 4w VR (DVA) DVA PROTOCOL
L LATE 1 Group IEERTRTICIZY N
| LATE 2 Group _ IECEORY CITZY I
— 1 7 1
[i] 15 30 60 TIME from Onset (days) 210
Rehabilitation of dynamic visual acuity in patients with unilateral vestibular hypofunction. Firopear
Archives of Oto-Rhine-lLaryngology volume 277, pages103-113(2020)

AR AEA = 7|3

o Static compensation after vestibular imbalance
: within 24-72 hours control gain by commissural connection bet

vestibular nuclei with cerebellar aids

o Dynamic compensation : in several weeks
: reorganization of brainstem and cerebellar network

Average 4 ~ 10 weeks

C
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Virtual Reality Device

¢ Difficulty maintaining balance while walking in a busy visual environment
-whEo|A] o] T A% 2L §4
- A3 Qo uheh vhE B E2 ] A} PAbE 24
A2 25 22 oS 2 SANAG S o Euds) 5 22
AN SEel i B e A
- 718 M A W) Al o] BAE =22 0}14 EPH] Z4 > 3
Ak 24 522 BaAd 5 ek

¢ Gaming paradigms are also being used

o Development of implantable vestibular prostheses

Lilian Felipe, Sierra Hunnicutt . Virtual Reality as a Vestibular Rehabilitation tool for Athletes after
Conecussion: a literature review. Advances in Rehabilitation 2020. Feb

Customized vestibular exercise X3 A2 %

2017‘4 38 A A T Aoaylem $9l, IA S 5= kA
a4 B2k 31 713 2017.3.28. A A 2017-57%)

AR 71570l BAE Fe2 ofX g R ‘rf FgoNE 7R 87] ¢l A}

Z= Ak Zol] of] k3o 2,1/\] 0}24 =Lz B ]o]] g g 3} 7]1-!:] }_v; S =0

2 Feol &50 4o

=9 o2y AEHERS
A 20 customized vestibular exercise

ALESH X3 S wEof 744

AbECH e HE7|sEof #A

Al eHALe| S Dt ool &0 F=A| 2FE I BYE K0 2Rt Vi EEE 252 X
2 WS, EdA

- Rad BIEN- HETESES2 MESE 252 5510 ojX(E U ZEHIYNE ML Z s 7R
ghxto A 2 EEHQ flsf7t glo oHET 2=

o
o
ra
OE
r|o
on K

ItM, Ztol el B 2 RN HMEI|SEO XA =
=S EF ‘}‘,IE R2S22 HA L O C’EEF =Y

- Mk, e gese &7|§§!0H BALE U= oA Y 2 2ol 7HM
o 2Lof 2AESt D FaE 7|
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Wrap-Ups

AA A x) 2o EAL AA 750 AR Qe mElH FA A=
FA 8l Al 7] a1, AFA B QFS A S, 34 o] A j FAS S A A A
A G ol ‘Sﬂff} Wl & H A3 8l 3ol
AR st T A 75 A st ol WA= FA4 ) A Fol tiste] &
M a A4 A 2 o] 98 7] E = wat e 7] Aol o5l

o] gj A] 7]= Aol AF A A EAF | F8%F 8 40H.,
gale) S48 zelot 913 Aol W REUA LE

7141 71 4 25 (generic-exercise) 1.t} & 3} 4 o]

e s g o s AR AR E S i 270 A
GFEXNEE F7IFEEN Y HE=ETAHF AA v BAGEHE

o] W-sh=d| 6““?5Ff+

HEHAPAANEAE = SHE A NG A7) 4335 A1 FA47)
E Q3R %k gt o]l 5§ of]| 5| Zkzke] s fH oA YT A
) 2 31 i 8- & 8-5F 5= 9lo},
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