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Azre] BYPL FAHY AAME AAA,
NZAA, AdRAer FH FHH Pt
HEFAAN B8 zHH AT AA Y
TS #Aste 289 URE WAHem
zAgo 2N FAETD,

a8y vt EA NG EE S
g o) g3ta Y AEAHA AR THAE
F2 AAE o] g3t HALEF A (vestibu-
loocular system)& %7bstAl =9 ALz
(somatosensation) ©) 1+ &7 (motor system)
& Zo] FrHY D AP FAe oFF gl
A el ehn,

19863 Nashnerol 93ld 718 dyna-
mic posturography® A4, AA, wa4 2=
& =%3d, Az SAE gy 2
FHHoz Y Yriste ALY A
Hz, 299 oz FEHY F¥AANE Z
Bg T3 gk,

oy Fue] =48 ¥ o FHE
=o] ZldEHE ©] system™F FHE T3
2743k, 2 43H S8 dEA sl
2 gt

<+

I

Hax Jl=

AP 74 71RAA 98 A 7
A% 4 (body’s center of gravity, COGE %)
9 A7t g AA™ el oA s Holth
ol COG7} &8 F43 FHdgA A& o
7t AR EE, FES FNAH FRHE &
Hgle] Ao "art A Hu, COGZt ¥
A (limits of stability) Al A& HE A
we FHe] Pasie Axd 7154 (falling
risk) & F7F ¥oh(291 #=) COG7t &¥
o @AW AAFEE 317 A e Az
=243 &% zHolgdE F HAo| Basdy,
I AR Hgol AXNUH FYo JFL L
COGY SIXE AAE ¥t FAEe Aol
ok o] #HALe Az, AAPAS FA HR, 25,
#25d  9Xse A7z (somatosensa-
tion) ol M9} A 7R BYAZE TPt =
Hatejol ek o] W FHE FEY AFL
F453, RAGY AAPRE FAGFA A%
o £5¢ H2Fh dE W AXHe] 23
A g ARZo] PR, Aokd 3
ole EA7E AW AAe FEA g A
Bt gdh

ARA L FYPRe ZE YA Az
U AFAEG 96 Qe AL ofUrt A
A@z Aoprt A3 e BHARGE
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Fig. 1.

sg Az Adzze] FPI FABAANAN
9] orientationoll WA Wk AGzHze
body orientation®] W& wWsto], A|Zte =3
Wt 24z o o stk

AP AAAM AA Aol Foyzo
2 g §Fo ¥49 COGE FIReR
A fAd oldY 2§ A ¥ automatic
postural response) & At=o] 7tz F 120~
150msec el dojun, 2% 27|F47]
(proprioception) 2] A Ztoll o8] Alzt=w, @
= Azt g £3A%, 389G 4 dYLeF
# 42 (spinal pathways), ¥t 2 ti¥de &
F%FFE EY3E long loop pathways7} o
o}, Aot AF WA FF A FH
719k 59 Z7le H%EA €0

AFAA LA A dEdE £ 2ES
Fo2 3o Fol FHolE ankle strategy
I#EE F2o2 3 hip strategy2 TEZ
4 AH(Z™2). ankle strategy= COG7} A
3 FFeln, F¥ 9 A el Az, AR Ho|
Lupete) ZolBoh A aFHo g ALHH,
hip strategy® IL#AAH} FF59 ¥IYL X
3o, AAWe] &3, COG7H #e) £33
AR gAY =2 of AGHe|r}

olFA FxE zde o FEF A%
EF9 AFHA Al A3 59 FH F
ez A7tA F¥34H LEAE A
BAgezn BYgse A& Ado] sbF
3},

Limits of stability in human balance

Ankle strategy Hip strategy

Fig. 2. Priciple strategies
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Aty

¥

133} o] o] Adue) R A= visual
surround, &2 o€ P& (platform) ¥ HFE
FA=2 #4509 ok visual surroundt &3
d £ UA=F HA o mtH ETFEHA FE
ANEZRE W27t 2Edd FAA L ol
A2 AL AT F 3o, ojd ARY
HAAE A4E sway-reference(EF) & ¢
o, g 949k go] AE W D toes-
up, toes-down WIS $AY F Y2 F
o gk

o] HAte AAAE H7H8E sensory orga-
nization test(¢]3} SOTZ <gh) 2 &£FAE
% 7}8h= motor cotrol test(©] 3k MCTZ %F3)
2 7459 Ao

1 SOT
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SOTE MARAe ddAez AF37 4
sto] wate] gAY ofRg AZAY A9FH
A3g A8 A, HdH EFA A (sway re-
ferenced vision, & 7H<+ell Al visual surround
7t ¢Fole #¥)& =¥t 159 2ol
A zd9 HAZ FAES

24 7ze ofF ol o] g =AU
2 FEsd A3 FE gk

A, 2, 3¢ RE AAAAN @7 F3
Az, W, EF5AZeE HAE HE f
Ao g Azto]l oA FHAY Az
FgL AT & YE7HE AART HAK,
5 62 3ol AAY, F AFHY £F
(sway referenced somatosensation)’d 3ol A

& Nz zho 2 PAEHY vlwate, ZAls,
62 Nzt AR Ae) EFoz A WA
Ao g¥erg FAE F71 Atk

SOTE #1# ol B (equilibrium

Table 1. Parameters of dynamic posturogra-
phy
1. Sensory organization test

1) Equilbrium score
2) Strategy score
2. Motor control test

1) Symmetries

2) Latency
3) Strength
4) Strategy

5) Adaptation

1. Normal V 2. Absent V 3. Ref V 4. Normal V 5. Absent V 6. Ref V
(1, 2, 3: Fixed support) (4, 5, 6 : Referenced support)
Fig. 5. 6 conditions of the sensory organization tests
(V : vision, Ref: referenced)
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score) I strategy scoreE 71 98 & =
oA 13]el 2024 33 AAYVGBIAFSE
A PPN FBAE FHo2 IS #
A £ A AUTAL F 12559 TLE
0dez AARsta, ¢A% YYPol AN F
27 91¢ WE 1082 e T, st
rategy score® 1¥29 ol 71Y AAlA

BYL /A AT T ojgHE £
A3 n@d HEe FRENE ALY RE
100, THHAXE AHEY HE 022 3 W
&2 vehd FFoidh

AL 715 2d6d #o] AAe FoE
71581, oj g Hrz il ug 949
® d9%E At dA 47 A dhaR

Equilibrium Strat
188 1888 — Ankle 1
I
S8
8 5
2084 : Hi
2 3 4 5 6 Coposite T3 4 5 &
Sensary Canditians Sensary Canditians
SWAY, SHEAR, AND ALIGNMENT DATA
TRIAL L TRIAL 2 TRIAL 3
N —
e . ||
L i = - L
il il

/./\'\w

b

2@ SEC.

= 5 DEQREES
suay

Fig. 6. Results of sensory organization tests of the case I
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zz &ged.

2) MCT

MCTE E2sh 2ol ¥ hole &=
g Aol met ARs e dRe] e 2
7\ (size) 9w A, ¥ WFL =3 o
A AR AR FAR He) gled, HEx
(adaptation) & %7187 98 =9 toes-up
58], toes-down 5319 FALE Alg gt

o] AAE AA 2 AAE fA}Y AT
SR ¥Z gad 7HsAE ¥2symme-
try, 2979 o] Lol FHoln & F
AE FAE7 9 FA7AY Az FE 7]
(latency), active force®] strength, HAl stra-
tegy score 2 WHE FPoMe g &
vehie 38 59 ¥5& ¢ & ok

Table 2. Methods of perturbations of plate-
form in motor control test

1. Directions
Forward movement
Backward movement
2. Sizes
Small sized perturbation
5 5em/sec for 300msec
Medium sized perturbation
5 10cm/sec for 300msec
Large sized perturbation
5 15cm/sec for 400msec

R
———\/.--ﬁ

Fig. 7. Latency of the movement control
test

A4 =S

z2Y9 AF7sANE F2 WL B

ARG EFTAE B AYFAY ¥
A9 Brhe FF8A BA RIAAS ca-
loric test 2 AN ME FHANF A
715 ¢S AAS, F9 A A positional test)
dMe T899 9% BAd +9 2 FAHY
W Rg AAEH, 234 d4¥9 3ge <
&F9 oldelv BAAAAG & (failure
of fixation suppression) &ol &% & ol
1= AAolth Romberg AALE Az 2 £F
AE A HAE & JAAT WA R}
o FARAE 24 ¥ & %t Dynamic
posturographyt o181 & AFHA #AA7IE A
Atet7] Boke AA9 FYFAA e A
ZA % LFAE BN AAE T3 AAEE
FHAA 7Y A & £ gk

ol Ak AH stNzAHE 1) T2AW
e gRAA REE AT, 2) T3
M ARA olelel ¥ (extravestibular di-
sorders)ol M f A& ¥4 HAZF B F e
o, 3) FAFHA 712F ole9 a2k, dF
W 4gH gdoly 33 APEE ¢ F
913, 4) 71% %8l (functional disability) el 2
#2A Bk 715, 53] =AEA falling
riskE ¢ & Ache Holoh

Agde 1) Ae}E ARE T AN &
e BRY 5 UL, 2) Al QA 7%
3l o] }g BT YHE T AU ¥Y
& dZstn N8 EEHE HAFY F deH,
ANAAY e FAFL T3 =9 A fal-
ling risk& ZAAIY F ATk,

E A HeHE AsE D TA AR
dE, 2) A4EA 42 YE AFAZK, 3)
FEA Jrh 4) AATA R WHA EA, 5)
=4 AAF, 6) AARY T4, 7) FE
g ¥gol Qe A4 TolH, ¥ A}
BAAY A9 D) AFAEE 22 34 o
APF 2) L& Aelo] 7FA71 FE, 3)
A% FYARHA BA, 4) AsA Ht=HA
A& o ol
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#alel a4

SOTS AL A3 @ FEAHFE AAY
TEE FAsted AAA e =4 (sensory co-
ntrol) 715 0] AFAA ARE BAYSA €k
FHAF7E vAGelH 4 AN Ao
ol & Hliste] AZA Y ol4e] e E H3
I o) ARFY 4 Ak

SOTY o3& 2z g $F9 AFAS F
HE oulste AR A Z 8 (vestibular system
abnormalities, ©13t VSAZ <%3}), AFA o
AR 7] o]9 e h& 7] B (extra-vestibular sys-
tem) o E¥E F3NE 273 multisensory
abnormalities(°] 3} MSAZ <%&) % anxiety
% F4e #3 F& E3hc physiologically
inconsistent pattern 22 u*d g e,

VSA® ZdH oz A e)d(vestibular dys-
function), vision preference ¥ I E¥€ &
# (combination) 322 ¥H& & ed, A3
AolA FojA FEE ARJHo o]&dHA
%8t A ol (vestibular dysfunction)&

Table 3.
1. Vetibular system abnormalities

Interpretations of the results

vestibular dysfunction : abnormal score
on test 5, 6 or 5 only
vision preference : abnormal score on
test 3, 6 or 6 only
combination : abnormal score on test 3,
5 6
2. Multisensory abnormalities
vestibular and vision dysfunction :
abnormal score on test 4, 5, 6
vestibular and somatosensory dysfunc-
tion : abnormal score on test 2, 3, 5,
6
3. Physiologically inconsistent pattern
4. Automatic postural response abnormalitis
prolonged latencies in MCT
strength asymmetries in MCT

AL 5916, F-& 5ol Mgk o] o] EriH, 33
3 A2t F B (visual information)® FFE
aRHoz ASRA R vision prefere-
nce® AAF 33 6 £ 691 o]go] el
U, AR, 5, 6914 oldel g Wy WA
©]’¢3 vision preferenced B¥¥ Fsiz B
@@q&&llh

MSAE #AL 4, 5 6,1 oo A& mHe
AA S} A A 9 ] (vestibular and vision
dysfunction) & 2, 24} 2, 3,5,690 °]4o] A&
e BAASt AZAZRAY o) 4 (vestibular
and somatosensory dysfunction)©2 3
__)"_ ﬂqsx,m.

7198t Qe AHeA TS FH o R
2 At AMFA, 22 2T 4
€ #F}E MCTE BFAHHA 47 91
< W 2 o4& AFAA WA (automatic
postural response system)<| long loop path-
wayd} oldez HAA ol99 FH4H (ext-
ravestibular CNS) 9] o] 4-& Z&tA AT
e g EHQA Aoz FEIL dFHE 3
$9F AAE FARE FE HAY active fo-
rce®] Z=7F & % -$(strength asymetries)
ol o,

olHA AA e Fale AR AA
o] 277 A PEAGY =8¢ F S
ﬂq&"!'

|

1) SOT

FHlle AFe 234 G2 SOTAN 9
A ssad oz AP el Aon 4w
Aol QANE HANRE AR WR
B3 el Ao 93714 ez BAE B
e 4B wE vAYd ¥HE Jedg
(246).

Fe2E 534 Az WFL TWNY WA
@3 fatoltt. SOTAIM FHASF 557002
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g Felel fom, AE A N
= A 59 A 6914 M FFE AN o]
AYPAHA AR ol (vestibular dysfunction) 2]
Aoz T2AAEEL Yl Ao (2¥s).

FA3e 504 FAR HF2HEdFT &2
otk SOTIM Y FHHF 194822 HAY
e ol om A Al QAN ZE
Al A WA E S el o) F39EEe
27¢ vdehia ok 79).

strategy scoredl A& 1% 2& ¥+ 80
H oldez FYRA FAHL 2 o831
oy A3 Fevh vay dep 1#HEE
@o] o] &3ta glo] ¢ A BAAT A
ejoltH(1 76, 8, 9).

2) MCT
Z 21, 2% static symmetry, dynamic sym-

uilibrium
mah

g
2
Sgusurg mﬁx i GYSIS

1888 —

288
Campasi te

metry, &% 7], amplitude, adaptation ¥ stra-
tegys RE FoAM AR A3 Wl 2
ot
ZA3e 29107 2ol RE HAA FE
717 Q4= Q3L strength asymmetries 2
symmetry, adaptation, strategyolX= o]4&
Yehio] AFHA AT ALY o) F 47
< Uiz Qo] AARA ol FFAWA
(extravestibular CNS pathology)& WeEhH L
Ak

weg

BERsH AGH X5 B =& F
Ao 2 A%WHE Dynamic posturographyE 19
86l MEEA B £ JF, 53 1]

Strats
fukle sl

3 4
Sensary Conditions

Fig. 8. Results of sensory organization tests of the case II

uilibriue
IGBM

4
S%nmg Candition;

288

—
[
]
5

Hip

Campasi te 3 4 5§ ¢
Sensary Conditions

Fig. 9. Results of sensory organization tests of the case HI
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BACEWARD MOVEMENTS FOBWABD MOUEMENTS

Bight

LATENCY
(msec)
=

= MIELITUDE - 28
i SCALING &

R=left les
§ ! +=right Iegg : t
3 £yl
PR w1

175
ADAPTATI (m1

&
STRATEGY

Fig. 10. Results of the motor control tests of the case HI
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