L

ARE REE H

P B RFEA R
,.i‘r%w%mo LT 2y

>

L_
2 sbm%ﬂomvéﬁ‘%aﬁ”‘i@lﬁ‘
# B ELLEREERMUS0 L

R MR’

FARSGESRE P IEBEN > AR FNER
HERBRnh AR EFE A8
EEELPHFATR AP LR L EEEN AR R HL P RRATLF

5

Eieg R
AEL G 0P e

6 H P2 IE o T
AR AT

fﬁm}ﬁiﬁ XU R Z F”?h)t‘/\*q GBI 4 1 RPRIE
720 Fu)b"iﬁ‘ 2 ? I:'_B (:;_ F;ml;’ki_" ﬁ*) % R bL d’t’t? ﬁf}:‘]']‘%‘ﬁ(%{'

EER)ESH NP A HEYEF I EHERZE RN TRAFTREY AT T R E T

L EF)]}‘?%—*‘";i\ﬁ‘ﬂ

Ao U WORRES (TpE et (EPERY 5 IFRL T o ds (FH 2 (p<0.05) ~ 2 3 4cik B B G

Eﬁf'*p A& (p<0.05) » {p—ré‘ﬂg,p%gb 7o ;;po:i '&?'HF‘*-VF' &—*‘mﬁv E2x % % fﬁf’t‘jfﬂ)ﬁ}i o 71\13""

B2
FRTHRELE
B S fE o ot

‘Ir,,]%pj;‘? ﬁin)ﬁ,,\x
‘/r-«‘/,%ﬁ’l?ﬁ:% i g F T

Mgt o
(o %5 £ Formosan J Med 2006;10:147-55)

2

L

w

BT tremon) Bty Y 7 50 30 o 2
B ~ AR A 1 S » BB B AL )
ﬁfﬁLFﬁJ{FI:L[EHEUF@ 1HE e Ffi(resting tremor) ~ I
fkﬂﬂf VRS [E R P (action tremor) » & Tﬁ%‘
z}} 1% BBl (postural - tremor) == 32 £ {4 5B (kinetic
tremor) > I'] & £ T IJ?JEJJ‘I L UjéL{H [E3 <]
(intention tremor)E™ o 3 Ficke (1992)74 5 g}?{a[ﬁ'{
S P P IR
BIADRRL] o S TR BALNEE T
YRR ﬁf%ﬁaﬁaiﬂi»&ﬁjﬁn [ pAE S HIE[2,3] [N
IFSH I R RE R f‘[f’ElE 'FVJ'EE ?ﬁ?ﬁéﬁ o
L RV S o
AR e ST PR SR T R R 9

Lo HRW 22 R ok 0 ¥ AIIER T

PEEGTNARBE wﬁ% R R GET A

BT SO ) - R
xmnpp &i;r_,mh@eﬁ 1E[5-7] PJlHj p Jﬁmu'ﬂmﬁ”'
LRI B RERE D [ g (= B A
SR f fﬁiﬁdﬂﬁﬁﬁ[ﬂfm* (I EFRSUEerh  72
R = A L R S16] 19
=gl f‘ej/j’ﬁ',i};?’ﬁ[ég]g I "'ﬁj'f T Y [
P HIPIERTS.0) - FU=A s b7 4 fr i
R S A AR Ra e -

A SHRIY  hKE ih
B B AT SR - IR 1
M EE DO E B S PR 2
beta—adrenergic blocker Fi¥ i i ’ﬁ/ﬁ‘”’] (Primidone)
[10] ~ [AJZ # fxi(Botulinim toxin) [11]E7552 < [}
*—:lff’ﬁ'ﬂ. Pl T =TI peEe S IR ek R
[ AR C e PR Fftﬂiif BRI I

R R =t

RSB R R RSP SRR
R S
TP SRO4E 5[ 12F] FAOTFE NE94F 125141

SRR R 1 U RO RS R

{IWIFAE 2006 # 10 % 2 11

TR R [ B 259 B

147



FUF

PRI 12,130 7090 5 g e 20
VR R RS S g S g e % T T P R
IR REA[14] > IR IS WP R
LES UG g iR P ) ”W«H I
ety [@FJ ] ﬁ’Y[ [Jqﬁ_?ﬂ?&ﬁﬁ? ’{sclsmr. R R
[15,16] - E[W\‘Afﬁﬂiﬁ A A = PR R ?Iﬁ/
St R REOR R < (RL » SRS Y

YRR RLAE (R (4 [17, 18] WERL
2 @'TEE 4 16] Ay PRI E R = s R
JE f“%rﬁ[w]

S BB B PO B - 4 240 2 960

P ] o Ty E SSPVE B AR 480 = 720 ]
UMQiP% ﬁw#??@*ﬁ%éTwﬁ%
[16] » 5 P4 hﬂ%&%ﬁ%ﬁﬁ W}%ﬁzi ) Eﬁ)ﬁ?‘
EIBI RIS my *f‘;l’ I T [P AR )
PR o ﬂF‘iF%w [ SR S 5 A
I P IFETELY E R [ O A )
lﬁi’é‘?ﬁil?ﬁ U (HIE TR B R AR AR
EJE%,%_;[E%Z? fUE B 12 *fp’f‘“ 57 e
;I*Jl‘ﬁ%%‘

1 B #

- YRV
AP 1S 8 B R R T SRR Ei
sV RUE E[JFA'[ 8 EipE= T B 1t fREL
PR FUAREH o DR T 95 5 50.1£16.6 7%
(B 22 2] 72 %) - PREREEYTS (1) HE (I
EPEERY 2 A *JFTAW',E*J@ TIEH 5 QR
TR (3)rr A H '2‘3(4)?%@6&"
y;cgji i ﬁpg%pﬁﬁﬁT ° BE U RCHE A
B I 85 [ SR 930
FT«WFE JLRSETE GG R ﬁﬁ%ﬁbf’ﬁ‘ﬁﬂ o Clif'
£ # (touch awareness)  H5 ] # @' ETRN
QR T R RN TR
Eﬁrfﬁ,ﬂ [HIF&,—?JE'}?‘HS‘?UTHU?%T i%r?ir?jﬁ 21155
ﬂ?ﬁﬂéﬁﬁg Wiﬁﬁ?ﬁoint position sense) » %
R TSR TR B 6 (I T [l Ejﬁﬁ?’;‘t} v
EEprge e 471?J[["%~;ﬁﬁﬁj71 B 357 0 afls)
H 18 77[19]

2. & = 4 s ] ¢ (manual

muscle test,

148

PR
. f
)
: D~ N

R

Bl- @ F ka8 7 R F

MMT)[20] : = TG 300 e -

3. Finger-nose-finger test (F-N-F) : }Ifj’@%u rT‘*fF'['E/‘
SR AL - SR R
BRI F“’EF"EE 0% RV
RS e [l P Fsﬁlg&;gw I'Ei@%ﬁﬁlfjgﬁ =
Fif21] -

4, 3%9' [ EEiHIE(Dysdiadochokinesia) : oIt fe~0 3t
HI T PR S ;I?Eiﬂﬁf%%@:ﬂﬂ& e Vi
FTEI*JIHH Fpoo Ft'ffﬁ‘«iﬂ FOE R
BRIl 3 ", [ S {255 #7725 (VICON . 370,

Oxford metrics Ltd, Oxford, UK) &/ FAI 6 ZRT It AsdE

WA T VRS SEPR ST & T e

= ﬁ‘}ﬂﬁﬁ 3 %’El*‘vjh T«(@l i E IOmm) » H3 ﬁjufgfw%

oy y@ﬁﬁFMW‘%Eﬂ? -

[ o TR US| = I [5R [ E fg%

Jﬁgﬁﬁﬂ b g e s e o] B RVEE grltﬁ THAVE[E

Wﬁﬂ»aaﬂﬁw%ﬂwguaﬁaﬁﬁw%
B ISR £ B - BT S i LR

;:1# 1Y ugmbgw{v[ IFY, - AR A AR R

S HIHIRD 2 TSRS | 6OHz Hok s -

= HEi
‘5’%?{&}%“&3%% ERHIE! 0 1 {’?’[“F*i?‘iffi’-;f

FIFERIS o F[ff SNV S ,i%’tj? ﬁ pufi= ko

LI T ST

= ’ﬁ#ﬁ‘i{*’ﬂﬁ! CEE 6 T Jiﬁi@ﬁﬂ}ﬁﬂf"* ey

i BREUEER TV SSE  EmE RS SR 70%

x%ﬁg-: Iqﬁt\[ Fr; Heol = # FTJE'T# mg; N Elalgvn:)

9 ﬂ%%ﬂﬁ@gafﬁwﬁﬁ ﬁﬁi#»4

THHIEN 90 7 7 (R iSSP S () - #h

7 LR P S e S

Formosan J Med 2006 Vol.10 No.2



@
100 g;”'a—:,',j,;,;
80
60
g
40
20
0 .
0 10 20 30 40 50 60 70 80 90 100
(®)
900 T )
») /JP\
8 300 /\
[}
wv
2, , o /\ /\ .
= 1p0
=300
600 % Movement cycle

-900

Bz 3-SR F et BT 480g LR TH
(E1F #) ih(a) 1245 »'?(b) AR

R PGS [y B, 2 (R e T g -
B EORYFIE 0 2 FEEE 2R T HIE
480g == 720g)<2 BE | (-HFAIH) ~ oA A
WEEEH S*E'[—W'QJ/ I FEgs s
EEEERVEy R zﬁ‘s‘rmr ?ﬁmu VEA{E, BTV
FEIIER P KL 10 7 » 0 L RSl 7 5 8
?"il Ko 4R FE[W?‘TVE%HE*] SR H’v‘lﬂ'@t‘%év%',m
FENRI I R S S A

—

{IWIFAE 2006 # 10 % 2 11

P, BRRIAT
HEEHTE VAU EYR| )] The LabView software
(National Instruments, TX, US) it 587 ¥R B o ]ﬁ[
B 7 3% Butterworth YR B [f['?%dﬂz (a second order
Butterworth filter with forward and backward pass) °
EETF (cuff-off frequency) HHT 5 ##2% o =G|
(movement cycle)!] fjﬁ BT R TJ( Akl
I R R ﬁ&$w1
o, EEE R w@ NZFERET > = 10
mm/s f IJEﬁF E’J‘ﬂ‘—t i Re S‘E’!‘ = RLEEE AL
U5 Ma & Trombly fvAER[22] » & ?F' :
1. @ fﬁﬁﬂj‘ ftil(movement time, MT) : ¥3{%4 f‘PJ@iIF'} e
= = T G, B <
2. fEYE{Ah fféa(nonnahzed total displacement,
NTD)(f' = -a) = EVEEREI B 28 S F s
5o 2 fl N g PR SR I PR
F”EJFET
RIS ﬁ' i fifi(peak velocity, PV) © ELE4 (BRI 1
g J/ﬁ&ﬁ@ [:E}[ o ‘*J["l:{ﬁ’;lﬁ‘( I r;f‘;""IE[JfL—;(]Jj\
AR PNl Re vin llﬁ*‘@@%’ro
4. W ﬁ' i fify 1/ Eﬂj‘ [ 155 F(percent of time to
peak velocity, PPV)(H%‘H -b) ¢ ELE A L s
R R R T
5. B {=Hl 7 (the number of movement units,
MU) : [Pl F%Ju ECTESE 1’&;@? 15
- PA{Ef o PN B lﬁ,@(ﬁ%‘)l
6. [ 1 {H19=(maximal grip aperture, MGA)
R IR R R o BT R
BT QLS A b 5 SRR P e
A HE RS o
7. ENHLIEIRY [ EF 173 E(percent of time to
maximal grip aperture, PMGA) : Flﬁ]EIH%HIﬁ
*wwwﬁM$yﬁ&pu
BV PRI S *E'l?”?'i =355 HIT)
Al [*%ﬁ*ﬂ&g’lii 480 Pkt =~ Bl [RAAEVE E
720 PukTR - A2 RAHEVEIE 480 Pukt HHT
B2 [YASEEIE 720 kit HEE ) C E'[Jﬁ%wg
SRATR
I’} SPSS10.0 %’mﬁﬁﬁggrﬁﬁﬁﬁﬁ o T}
SR B R R B R
AR ST || B A - )

149



FUF

o D URVHEL AR B
il
G (5%) 50.1£16.6
(&30l Fi=8; 4 =7
A= F =7, ==8
TR ’TF"IH”FL =5; Jﬁ?’[’ﬁ@ =4; PR VR =3;
T (— KR PV PR A EE=2; A
B BB )= 1
FHRTE 17.5£1.0
MMT 4.7+0.5
F-N-F (*}) 9.442.8
R A () 9.543.7

F-N-F=finger-nose-finger test; MM T=manual muscle test
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Conditions - Al Bl A2 B2 C p value
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PMGA 48.05422.69 42.47%24.65 452611488 42.66%18.44 37.66122.56 726
(%MC)

MT, movement time; NTD, normalized total displacement; PV, peak velocity; PPV, percent of time to peak
velocity; MU, movement units; MGA, maximal grip aperture; PMGA, percent of time to maximal grip
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Conditions Al Bl A2 B2 C p

Parameters value
MT (sec) 1.20+.28 1.29+.26 1.23+.26 1.16+.25 1.30+.37 233
NTD 1.22+.13 1.30+.23 1.1710.0.48 1.19+.10 1.22+.16 167
PV (cm/sec) 69.03112.85 68.64114.28 66.17114.06 68.88*14.62 78.99x17.15 .062
PPV (%MC) 3448+10.31  35.4515.16 33.0516.89 32171890  26.86%10.38  .206
MU 5.25%3.13 5.08%2.20 5.0812.94 5.5013.08 6.17£4.32 .698
MGA (cm) 9.61%.88 9.93%.69 9.80%.75 12.42+4.77 10.10+.85 256
PMGA (%MC) 49.15123.41 49.42+23.10 44.08%23.19 49.38%26.93 38.78+18.41  .568

MT, movement time; NTD, normalized total displacement; PV, peak velocity; PPV, percent of time to peak velocity;

MU, movement units; MGA, maximal grip aperture; PMGA, percent of time to maximal grip aperture; MC, movement

cycle; Al, < #5% §% 480g; B1, < %% §% 720g; A2,
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Effects of Weight Bearing at Different Locations on
Reach-to-grasp Kinematics in Patients with
Intentional Tremor

Chia-Hao Lu, Ching-Yi Wu, Wei-Hsien Hong', Chia-Ling Chen',
Keh-Chung Lin®, Su-Hsin Aou’

Abstract: Intention tremor has been treated with a variety of procedures including medications, use of weights on
the affected limbs or supportive devices. Efficacy study of limb weighting treatment is, however, sparse. This
investigation was designed to examine how patients with intention tremor responded to various weights and
locations of weighted cuff when performing prehensile movements. Fifteen patients with intention tremor were
instructed to reach forward to open the jar with a 6 cm diameter under five experimental conditions. One
condition was the control one (i.e., no weight). The other four conditions were formed by the crossing of the cuff
weights (480g vs. 720g) and locations (upper arm vs. wrist). Reaching movement was recorded using a 6-camera
three-dimensional motion analysis system. ANOVA with repeated measures were performed for each kinematic
variable. In patients with cerebellar or brain stem lesions, the conditions of adding various weights on the upper
arm and wrist significantly improved movement kinematics in comparison with the control condition, as
represented by decreasing movement time, total displacement and movement unit (p<0.05), and increasing the
percentage of time to peak velocity (p<0.05). The results demonstrated wearing the weight cuffs would facilitate
more efficient and smoother movements than wearing nothing. The findings of this study suggested beneficial
effects be established when the cuff with lighter weight was placed on the wrist or that with heavier weight on
the upper arm.

Key Words: intension tremor, weighted cuff, reach-to-grasp movement
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