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Abstract

The purpose of this study was to quantify the clinical assessment of rigidity at wrist in patients with Parkinson's disease. The experimental
system was designed that the effect of gravity was negated by restricting motion at the horizontal plane and inertia was predetermined from
a biomechanical measurement. Forty five patients with Parkinson’s disease participated in this study. Viscoelastic properties were calculated
from the experimental data acquired during intermittent passive movement of wrist. Viscoelastic constants cotrelated well with the rigidity
scores of UPDRS, i.e., Spearman’s r={.733 and 0.905 for spring and damping constants, respectively. The results suggest that viscoelastic
properties can be used as quantitative measures of rigidity.
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1, UPDRS Z2| HAIME
Table 1. UPDRS Rigidity rating scale

0 Rigidity absent

1 Rigidity slight or detectable only when activated by mirror or other movements
2 Rigidity mild to moderate

3 Rigidity marked, but full range of motion easily achieved

4 Rigidity severe; range of motion achieved with difficulty

B2, Xl HE
Table 2, Information of the patients

0 - 1 65.2(8.3) 1.6(0.8)

1 13 66.5(9.7) 2.3(0.5)
2 16 67.1(5.9) 2.6(0.4)
3 , 5 68(8.5) 3.6(0.5)
Total 45 66.6(7.8) 2.4(0.8)
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Fig. 1. Experimental setup for the measurement of resistive torque
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Fig. 2. Block diagram of wrist rigidity measurement system

ZTA(UMMA-10K, DACELL, Korea)S £go| 9} £uke] A}
ol AANA, ASH Y= 9l A ‘?_Wé‘P—iTE% AIY EA
E ASsth 588 4xE A3 A8 248 7haAg
(J50s, COPAL ELECTRONICS, Japan)& &2 @4 2] 14
Ak

34 2e A5 ARE vk 24 AM9 A3 e
SE& A Labview DAQ (Data Acquisition) REZ £31
AD®ISI ) 215 Matlab 6.55 ©]-&3}0] tolg] EA418 A4
i)

C.AgEY

¥ A, 9497} UPDRS AASE vt o &, 48xp7t
&7 AA 9 £l 8 R &80 £5H0 BHLEE AAEN
t} £29] #3](Flexion)# #H(Extension) +%5& 217} 634 A
Alsl ond, @A AL 0 2 A oA Y&k TS FA
o AA AN, APEE S HPee] A S FA
Agatgeng, £ AFAME @At 2F HolY & o 5T
TS FEEE E AAE TSR dAEs

D. 2443

O3 B ApoA g
7% a2 Veh) 3 gl

E5 94 B2 RE 25034 4 (DF 2ol =&39

FEUY R B0 B 57 W3 WHpositive) 2= &L, B
WS S{negative) O 2 31Tk

SHYA 2SO 2 B

Hand

| 9n eutral
|

9
<
o

Hexion: Positive(+)
Extension: Negative{-)

Fore—am

Kb+ Bo+Ia+ C

r=Ké+Bwt+tkh+ C (1

2eddi A&dold EAE e} ofx, 7PEA g RRE A
25 £ERA0] 25 g g7 3a, AT S ot A5E(w)
%} VR (a)E FHAT. BAAS(K)S AEAS(B), 35
(O)e AU olHE o] &3la HAASH(LSE)S 3t 73t
Aot B E(moment of inertia: DE € F&(Quick
release) H[10]2 o431 7t g xfuirt vl AlLdale] 18
At

HoAlsH o 78 AAAFS SAT 2 B RES) o)
Aot AdE AR dede] ARBAE dotrr] s
SPSS16.02 o] &3] Auojw(Spearman) THFTEN S 4
AlstaTh :

18 4 Il Bale] AF AR £EUE A e
E39] HalZ Jehd Aot} A4 A4 2rAdzYY AlSE
Folz AR HaAsH o Axyold gg Uehlz gtk
$kzbe] A A 47} = grE 4k e g9 3| 2H A AT

AR E TS £ F 0.
ags5e JH—E— A0 A Aed WA AT, B
A EAEE VERY Aol

fxtel A A7) &R FAASE AASIL AR = A
Eb—EO} A B RAEE Z A H 5 o BrhE A 5E et
OLL-C‘_
E3~°—E741 A 432 veit), 248945 e Ale9 g
AAGE AR A tial] 2h20.733, 0.9059] #-9] 3 AeaA

g 2t

AR #A-E el @ FABAE BolA °}<sz}

E A7 Asol N AAAsE AT EG Y 2L JATAE
Hoow, A9 dAFdx ARH “é%ﬂ#«% FEHA
(1=0.3~0.86) 2.0} & FAIA S BEHh

OBl A5 oY
Fig. 3, Wrist joint model
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Fig. 5. Viscoelastic constants and moment of inertia for each rigidity score
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B3, Statistical analysis results
Table 3. &7 =4z =

Spring constant

Damping constant

inertia constant

0.733"
0.905™
-0.093

note) +p<0.05, "p<0.01, “p<0.001
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