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Abstract

In hemiplegic patients, a motor activity, especialy if it involves
excessive effort, frequently results in involuntary reactions of musclein
the other limbs. The phenomenon is known as associated reaction.
Associated movement of the spastic upper limb have been reported in
80% of hemiplegic stroke patients and are characterized by sudden
flexion at the elbow and abduction and elevation of the shoulder. It is
hypothesized that the treatment of localized muscle spasticity with type
A botulinum toxin would abolish the associated reactions and improve
balance and mobility. This study is designed to investigate the
biomechanical change in associated reaction and spastic gait after
botulinum toxin treatment.

Ambulatory hemiplegic stroke patients with significant associated
reaction of the upper limb during walking were recruited at least 3
months after stroke. Type A botulinum toxin (BOTOX, Allergan) was
injected into the belly of the biceps brachii and other spastic muscle of
paretic upper limb. Modified Ashworth scale and modified Tardieu
scale were used to evaluate spasticity. Associated reaction was

evaluated by associated reaction rating scale. Vicon 460 motion



analysis system was used for evaluation of the effect of the botulinum
toxin on spastic gait. All the procedures of assessment were performed
before and 2, 4, 6, 12 weeks after injection. Paired t test was used to
compare the pre-injection and post-injection data, in order to test the
effect of clinical treatment.

Ten patients were recruited in this study. The average age was 54.6
year old. Modified Ashworth scale and modified Tardieu scale of biceps
brachii showed significant reduction of spasticity after treatment of
botulinum toxin. The effect lasted for 12 weeks. Associated reaction
during ambulation also improved after botulinum toxin injection. Gait
parameters including step length and step width changed significantly
after botulinum toxin injection. Joint range of motion of paretic side
including shoulder abduction and adduction, shoulder flexion, extension,
knee abduction and adduction also increased significantly. In our study,
botulinum toxin injections in the paretic upper limb of the stroke patients
not only reduce spasticity and associated reaction but also improve gait

performance.

Key word: associated reaction, hemiplegic gait, botulinum toxin, stroke
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¢ o (] 2-4)

# 2-1 £ AL A fE FF F (Botox)iL b2 Z xR £

Avg. Starting  BOTOX® Dose . Number of -
Clinical Pattern : Potential Muscles Involved DosefUnits Units/Visit  Injection Sites
UPPER LIMBS

Adducted/Internally pectoralis complex 100 75-150 T
Rotated Shoulder latissimus dorsi 100 50-150 3-4
teres major - 50 25-100 1-2
_ subscapularis 75 - 50-100 1-2
Flexed Elbow brachioradialis 60 25-100 1-3
biceps 100 75-200 2-4
brachialis ' 60 40-100 2
Pronated Forearm pronator quadratus 25 10-50 1
: pronator teres 40 - 25-75 1-2
Flexed Wrist flexor carpi radialis 50 25-100 2
flexor carpi ulnaris 40 20-70 2
Thumb-in-Palm flexor pollicis longus 20 10-30 1
adductor pollicis 10 5-25 1
flexor pollicis brevis/opponens 10 5-25 1
Clenched Fist fiexor digitorum superficialis (per fascicle) 20 20-40 1
: flexor digitorum profundus (per fascicle) 20 20-40 1
Intrinsic Plus Hand lumbricales/interossei (per lumbrical) 10 5-10 1

* % Jh p Nathaniel H. Spasticity: etiology, evaluation, management and

the tole of butlinum toxin. P160

7 Injection area

Injection preferably into the distal 1/3
(highest number of motor endplates).

Bl 2-4 5= gprye g3k iz (A BlJR p Huber M. Treatment of spasticity

with botulinum A toxin. P25)
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hlbm R TE{E 24560 12FER T AER
(1) b svep g § e
L H BRI woep g $ ez &+ modified Ashworth scale -
modified Tardieu scale * i im » 3= i% 173 F 4o
e Modified Ashworth scale :
*~F 2% 1 * 1 modified Ashworth scale £_Bohannon and Smith 7
1987 & #13% e 2 B watp k4 2 % 05 44 0 o e
R Favep TR a0t g X PR TE R
Ao 5 0344 o AR B AR Az - g v(biceps brachii) -
PR AT DR A 22)
04 @ #op 2 23%Bs 2F Eimped
L swep 554 f i de 0 IR BRSO S E L
¥ Hente 4 (catch sensation)
I+s i vep SR 4 FP s 4o BFERBICR 2 P3EEY § - L apF
FRREF e
24 L R 2R EART R TP SRS > EHEERAR
PG ER

34 tvep R4 @RI 4 > BALH R HEE X IR
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A B B4 o d KA

#. 2-2 Modified Ashworth Scale

0: Noincreaseintone

1. Slight increase in muscle tone, manifested by a catch and
release or by minimal resistance at the end of the range of motion
when the affected part is moved in flexion or extension

1+: Slight increase in muscle tone, manifested by a catch,
followed by minimal resistance throughout the remainder (less
than half) of the range of motion

2: More marked increase in muscle tone through most of the
range of motion, but affected part easily moved

3: Considerable increase in muscle tone, passive movement
difficult

4. Affected part rigid in flexion or extension

26



Modified Tardieu scale :
*F % smodified Tardieu scale % _# * Boyd #1# ) &0 3¢
RA .

¥ (223) plRAUEP #3220

Rl
\4

1. R1(Angle of muscle reaction) : * & - & (V)& v
B B P43k 4 3§ G (first catch)en & & (B 2-5)
2. R2 (Angleof dlow stretch ) © * & B e & (V1) (T %

Pt 8 ek g B & & R (] 2-5)

% 2-3 Modified Tardieu Scale

Velocity of stretch: once velocity is chosen for a muscle, it remains the same for all tests

V1 As slow as possible (slower than the natural drop of the limb segment under gravity)

V2  Speed of the limb segment falling under gravity

V3  As fast as possible (faster than the rate of the natural drop of the limb segment under gravity)

Quality of muscle reaction (X)

No resistance throughout the course of the passive movement

Slight resistance throughout the course of passive movement, no clear ‘catch’ at a precise angle
Clear catch at a precise angle, interrupting the passive movement, followed by release
Fatiguable clonus (< 10 s when maintaining the pressure) appearing at a precise angle
Unfatiguable clonus (> 10 s when maintaining the pressure) at a precise angle

Joint immovable

s —=O

Angle of muscle reaction (Y)
Measured relative to the position of minimal stretch of the muscle (corresponding to angle zero) for all joints except
hip where it is relative to the resting anatomical position

Lower limb: to be tested in a supine position, at the recommended joint positions and velocities

Hip Extensors (knee extended, V3) X Y (degrees)
Adductors (Hip flexed/knee flexed, V3)
External rotators (knee flexed by 90°, V3)
Internal rotators (knee flexed by 80°, V3)

Knee Extensors (hip flexed by 90°, V2)
Flexors (hip flexed, V3)
Ankle Plantarflexors (knee flexed/extended by 90°, V3)

Grading is always done at the same time of day, using a constant position of the body for a given limb. Other joints,
particularly the neck, must remain in a constant position throughout the assessment and from one test to another. Far
\/ each muscle group, reaction to stretch is rated at a specified stretch velocity with two parameters X, Y.

* % /& p Boyd RN. Eur JNeurol 1999: 6: S25

27



® 2-5Modified Tardieu scale |z > 2

~ Bl/& p Boyd RN. Eur JNeurol 1999; 6: S25

*F B 1P id en A %= = gg v (biceps brachii) s modified
Tardieu scale » & RIAVARE & 2 2 50 R REEF B M &
AR E e i 2 BRI CR RS LR A ERAS
R1(Angle of muscle reaction) » #2878 £ i 2 %= A & F]d < ¥ B
(extension) & & o gt e B & & B AL 5 R2 (Angle of slow
stretch) » — 4@ 2 » R1» R2 g & X pEA% ~ » 4 7 vep g §enfe

BARRE o

(2) tF F fptiimi

CaCR RN E T

=k

AT S R p AT LTS R
iR REEL B Ak BB LD o BRI

&ﬁkﬁ@ﬁﬁ&oﬁﬁﬁﬁwﬁﬁﬁﬁﬁﬁ&%MmmmmN%%
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# ! 11 Associated Reaction Rating Scale (% 2-4) > #- I F B FF B ]

20 Rpld end § oA deiE i R S B i AR G 0

i)

pAed TRt - n L FhlEd2 8% 2 pAdir
3 LB RERAF FEERY fridd 2 (80 BRI R- R

#F s e kO E $ (Stereotypical posturing)

% 2-4 Associated Reaction Rating Scale (& i Macfarlane A) ®

Excursion and associated reaction

0 : No involuntary movement/excursion of the limb

1 : Excursion of the limb occurs on effort and disappears when effort
Ceases

2 : Excursion of the limb occurs on effort, may be variable through
the task and remains present for some time after the task has been
completes. Residual posturing may be evident.

3 : Static ‘ steteotypical posturing’. Limb reaction remains essentially

present and unchanging throughout task.
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(3) & ivA 47

et L Y MFRFFadTo 1R RET 2 LRF IR
RECARELRMEIAATH > RE X F L REF L F
Kk pben B & 35 ¢ 3 Rl e K 2 (acromion) o = F ¢k ER (lateral
epicondyle of the humerus) - ## % % (styloid process of radius) - % #
po“h g (medial and lateral epicondyle of femur) » %% ¥ = + 4 (anterior
superior iliac spine) » = *& ¢t ip|(lateral thigh) - -] *& ¢} ip](lateral shank) -
e ) ¢k B (media and lateral malleolus) - 52 4% (calcaneus) @ % = ft ¥
(base of second metatarsal bone) - & % (sacrum) > % = Ff f& (Spinous
process of the 7" cervical vertebra) -

BRAREZUEXBFAREREE LI REF Rk 0 RS
AACh L b BT A R AL R E P IO RS R T R
FA 0 e BB ETRE - (B 2:6)

Bfo Bl B D ehk kaRahiupt 0 4 F R RE R AT 0 BiE2
#p-% 427 423¢ (Newton-Euler equation) 1% X 3¢ {7 A preni@ ée § 2

B4 B nF A o
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B 2-6 X & P pbr Kok * TRand A BRHRT Y 74
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¥z & M3k

AR EROT TR 3B FHF F iR P & Modified
Ashworth scale Tardieu scale > associated reaction rating scale # it 4 7
igs 4 o ER R TR Bl TR e TP T
(1) Modified Ashworth scale, modified Tardieu scale

£ & 1% F 4 % /e % 0 modified Ashworth scale = modified
Tardieuscale 57 R1 2 R2 ¢4 &> * paired T test &~ W|feis R {8 % 20
456512 FenFRIE RO FEFFREFDLE > £ B
1P
(2) ¥ F i®i

k& 1% F# % /o * 9 associated reaction rating scale - * paired
Ttest A ulfrinfted 2:456> REFDFHEER > g L2775 HF

i B X R R

1. PR Z %8 ¢ 42 step length, step width, = i« stride length,
cycle time, & i swing phase =hpF F > & 7] &0 stance phase =
- & ] swing phase i i | 4 vt e dpk SRt 0 paired T
test 1b i T foin R 18 L B 2 fh o A B i o i ) PP R 4

HoAn'f o kT RS Rl > 8 S Sl s ? paired
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Ttest b s mfris (s en i B

EHE D s HEAE R B A o s S AN ARk &R
it % paredTtest v i foin s £F 7 BF AR

%

A8 e A OB B o us i & chpeak force, 4 #E(moment),

* paredTtest ' o foin ks A F T HFLB

4L > 1

FoRenstt Ram gk r SPSS gl > G St AL 0 3 % p<0.05 i i3
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Y% F1ES

¥ HEpRPLSH

AL 10 EXRPBHBRIPEFIBFF FioR o T XRFEY
BEXEEFERS E SR ok 6 9 modified Ashworth scale »
modified Tardieu scale =¥ ik 4 17 i Hidk & o

iz 10 = é'ﬁmzéﬂ\ bk 3-103 6 =E 5 P 4841
Tioz #8546 +104 4 3 3 78 L RlmAr > 3L 2 RlmA; P
B mPE R TR & 45 FE £ s copF I (duration of onset)* 358 19.5
+t9.1 @Y s HY Q¥ v 2 % %E%%,T&Tﬂ DD R o SN B
s A 10 R E Y 3R RN > 2 3 AR
WL AT T FBRE VA ZE o

i 10 EXPBH BRI pFDIRERE 0 2T Eﬂ?%@* TR F
Fefh 304 p A 45 B4 FioRo s ARt fod & ARG LR
R foiep g SR A T Hwmani S fod 4ok 320

o s B amTin &% ¢ 32 B R| - g veq modified Ashworth scale
F- modified Tardieu scale » % % 4-# 3-3° % 3-4 - ;2 &+ 7o modified
Ashworth scale T35 §_2.7+04 > i 8+i8 24> 6> 12F L3585 1>
1.1+0.2 > 1.2+0.3 > 1.75+0.4 ; ;i &= sa modified Tardieu scale 7 R1 -

2 _A475+7.85 1 68 2:456°12 F T 32§ 113.9411.3>109.2+12.1 >



96.3+8.9 - 64+11.8; ; ;i &+= smmodified Tardieu scale 7 R2 355
157.5+6.4 > 1 &F{s 25 4> 6> 12 3F T 32 §_1695.5+4.7 > 163.9+6.2 >
160.5+5.2 » 159.3+5.7 »

F e F R i in  & (associated reaction rating scale)dr# 3-5 0 i1
gt L 398 2610485 158 20456 12 0T 35F_0.7+0.48 - 0.8
+0.45 > 1.3+0.45 > 2.3+0.6 -

231 mphAATH

No | Age | Sex |Cerebrovascular| Paretic | Duration | Walking | AFO
artery lesion side |sincestrokel aid

1| 58 | M ICH Right 1 year None +
2|70 | M MCA L eft 3years +
3|15 | M ICH Right 2 years None -
4 | 66 | F MCA Right | 8 months | None -
514 M ICH Right 1year None -
6 | 52 | M MCA Right | 9 months | None -
7|5 | F ICH Right 2 years None +
8| 34 | F ICH L eft 1 year None -
9 | 47 | F MCA Right 2 years None -
10| 65 | M MCA Left 2 years None -

ICH: basal ganglion hemorrhage, MCA: middle cerebral artery infarction
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% 321 & FAF FiLai e {oRE

ij—éfh‘ﬁﬁfi' Biceps |brachioradialis| Pronator | FCR | FDS | FDP
tere
AED (unit)

1 150 50 50 50 30 30
2 150 70 40 40
3 150 70 100 40 40
4 100 50 70 30 30
5 120 50 50 30 30
6 100 40 60

7 200 80 80 40 40
8 80 80 30 30
9 120 60 80 30 30
10 100 40 80 40 40

FCR: flexor carpi radialis, FDS: flexor digitorum superficialis, FDP:

flexor figitorum profundus

% 3-3 B )= gg v Modified Ashworth scale e % = foin ks 2

46> 12 Fingp i

Case No/ MAS | Pre-injection 2wk 4wk 6wk 12wk
1 3 1 1 1 2
2 2 1 1 1 1+
3 3 1 1+ 1+ 2
4 3 1 1+ 2
5 3 1 1 2
6 2 1 1 1
7 3 1 1+ 2 2
8 3 1 1 1 2
9 2 1 1 1 1

10 3 1 1 2
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%\’ 3-4 lga‘ fE‘J:

gg »~ Modified Tardieu scale /o o frig B 18 2> 4- 6

12 ¥ ersg v
Case No/ MTS | Pre-injection 2wk 4wk 6wk 12wk
1 46/160 120/165 100/165 108/165 50/160
2 50/165 110/170 108/168 90/160 60/165
3 38/150 98/160 90/158 95/160 55/155
4 45/170 125/175 116/173 110/170 60/170
5 36/150 106/160 100/160 80/150 50/155
6 60/155 130/170 135/170 105/160 75/158
7 50/160 110/165 108/165 90/160 60/160
8 50/150 120/165 115/165 95/160 70/150
9 60/160 125/165 120/165 100/165 90/165
10 40/155 95/160 100/150 90/155 70/155

# 3-5Associated reaction rating scale i % = frip ke 6 204> 60 12 %

k=Bl
CaseNo/ARS | Pre-injection 2wk 4wk 6wk 12wk
1 3 1 1 2 3
2 2 0 1 1 1
3 3 1 1 1 2
4 2 0 0 1 2
5 3 1 1 2 3
6 3 1 1 1 3
7 2 1 1 1 2
8 2 0 0 1 2
9 3 1 1 1 2
10 3 1 1 2 3
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=& BRI LT
321 %vp i B enfek G
#1338 F eh i f]9% = gy modified Ashworth scale & ¢ 4 4
& 3ok T390 27404 L% 24560 123~ 9 5 1o
1.1+0.2 > 1.2+0.3 > 1.75:0.4 > *gd paired ttest i % & 7 #F % 32 % ¢
= = g~ o modified Ashworth scale & & 1% F+ % ek (8387 &

% T o (p<O.0L) » r rc i Bl St is 8 12 % o

MAS

EMAS

|Ilt

¥ 2% 54 6 %12
P R

Bl 3-1 R f|= ggo~modified Ashworth scale &t & 1% F4 % ic
B A B S E 254560 12 FR 0 ioR I BF T

(p<0.01) » % »c e d* Plia b5 % 12 3%
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i1 54 chmodified Tardieu scale & R1 T 358 475+¢7.8 & » 714
525456512 kehT 198 11394113 & > 109.2+12.1 B + 96.3+8.9
B » 64+11.8 & ; ;isf+ o modified Tardieu sclle 1 R2 T 3581575
$6.4 B > bt 204560 12 kenT 18 16955547 B - 163.9+6.2
R > 1605:52 A& > 159.3157 & o A3-AIA 473 £ 3% 0 modified
Tardiue scale o 4 f: F4 2o i RL hk B F B ¥ 3 4
(P<O.01) » -k~ P MIFFlLbfis 5 123 - @ R2ehdk R Rl F P

200
150
e ERI
100
o ER2
50
0

AsE %21 ¥ 4% 56 %121

Bl 3-2 & i) - g s modified Tardieu scale ot & & F& % /o
PR IEH 2040 65 12F R > a8 RLehE B 5 B F oy
4e(p<0.01) » p* Froe— B AFFLIS{EH 123F - @ R2eh & RIS

M RE 5 o
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322k F TR R
g K ;éiﬁ ¢ associated reaction rating scale & & 1% FF % iof
Wl 3es 261048 A s % 204560 1234 w5 0.710.45 0 0.8
104> 1.3t0.45 > 2.3t0.6 > /5¢ paired t test % % 7 1§ % K o
associated reaction rating sacle et 4 % FJF Zic K6 H% 246 &

P4 B ¥ e v (p<0.01) -

RS

% * E ARS

2% 4% %6 %121
P

] 3-3 Associated reaction rating scale & p # % F& % icf o frip

BB E 246 12F %5 R 5% 24614 ¥ % K (p<0.01)-
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323 #H L7t %

(1) FEZRF &

G B S AREEATE L R H B AR B £

Bcd 420 3 £ & (stridelength) - # & (step length) » # E(step width) »

# % (heel height) » {7 4_i# & (walking velocity) , cycle time, & i

swing phase =npF fF > & ig] e stance phase sp# & 0 2, ] swing phase

i AL IEHPE At o pairedttest v SR R fris R S E B E

£ £ o %% o £ (step length){o9h 5 (step width) fein % o 15 3 &g

FAR B 34E% Fé-ﬂz erth £ (Step length) /s % o 2 (5% 18 %

456512 PRSI o B2

3 SEL SRl R

AT & (step length) in i té % 20 6

(p=0.035 > p=0.018) -

25

bt

AR R 2 611 A

%/p%‘wfmr}%‘.;“Z 456 12 Feng

F ' 1< (p<0.05)
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XK A T (step width) fein W 2 in Rk ts ¥ 204060 12
JpFensg it B 3-5 A3t b B(step width) in g e % 20 41

PGS P 3 B E R (p=0.048 5 p=0.018)

25

20

<

A B4 %
15
10

Astw %2F 0 4% F6F ¥ 2%
P

Bl 35 H Tt 3R FHSFIFTIeRids 2-4-612

g o RSN 20 47 BEE S K (p<0.05)

e SRS O RER 3o PO S R S I

PR F LR e R RloopFE I odic(Stance time, swing time) st f
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(2) &%

AWM BB A o R R E AW FRNE S AR
pairedttest »“ e w frinh B L FFHFLE - S5 KT AR
% B & et B 2 oz & B (abduction and adduction) » 8, i) A B & e

B 2 Pz & & (abduction and adduction) > = 2 {- 1 2 & & (flexion,
extension) » 4= RIERRE & f8% ¢k f8 4 & (inversion, eversion) ti o
Fmic i HMFARE - BISOARRBAMS N EZ Mg R
(abduction and adduction) sivs < & > AaF T E SRS % 2406
12FPFg s AR R RIBRME G EZ Mg d B Aok is

% 20 125 pFy B F H 40 (P=0.039 - P=0.013)

12

10 | * *

g I

f‘f 6 [ knee ab/ad

41

7 I

0

AEE % 21F F43F F6F % 12%
peF R

Bl36 BB a et BE P T s Rehd s Een® it 0 Jof s %

201237 BEH 4 (p<0.05)

43



BRI E B & enh E 2 oz (abduction and adduction) % & e <
B AipRm R nhie® 246 12FpFn® i FA 48 3-7
ﬁu"z“l‘x‘lﬁﬁlflﬂ,&fﬁlﬂﬁfs‘&gme ERTER AR ® 20 43:]%}3&'

% # 4c (P=0.019 » P=0.049)

10 *
9 L
8
7
6
ff 5 M shoulder ab/ad
4
3
2
1
0
%23 6% %12
P R

Bl 3-7 B plA M a et B2 P T d & ehd < Een% 1t (abduction
and adduction) ;5 w0 % jpf té % 20 45 60 12F FFeng it > 5

B fs % 25 4% F B F A 40 (p<0.05)



BRIA M &k d 2 ©E (flexion and extension) % B shigk +
B i E ke w2456 12:F it A B 3-8

BEEARRAME R SREAR GRS Y 6T HE

iég' 4v (P=0.048)
9
8 |
7 L
6
5
ff A M shoulder F/E
3
2
1
0
ER T 4% % 6iF %12
=

B 3-8 B iplA B &y 2 © E (flexion and extension) & & e

S RSB R SRR 254060 12 AR 6

% B F 3 4 (p<0.05)
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=PI BLRE & e fs 0 ¢k Es(inversion and eversion) & B e
B e m i akicd 204560 12:F it 73 28 39
SRR ERIBRE S o) S b b B ISR IS F 6 PF G AR A

4¢ ( P=0.048)

30

25 1
20
ff 15 B ankle in/en
10
5
0

43% %63 % 12i
2=

B 3-9 i R|ELM & g f3 0 “h s (inversion and eversion) & A e

AE el R e ki s 246 12N ke w6

% B F H 4 (p<0.05)
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(e 4 5

g FEH R OB Ao el & i 7 pF ehpeak force e 4 A& (moment)
Box ¥ pairedttest Vs F ik EEFHMF AR o
A RENR & A 3 R Rl J 4 4E(adductor moment), i ] e
extensor moment fip K w8 AEF LAY R R FFIS BT LR
ok o Flpt it 4 Bondts g A R s o B 310 AR RIEEH
& ez 4 2e(adduction moment) B B A R sk s w 20 4>
6> 12 i prerasg it bt BEon B RIAERE & 0 2 4 2 (abduction moment)
B Ehickhisp o AHAB#4 Brifl, FlL BukiEL R -

w2 R PR ER NP e LR

0.25
0.2

0.15 T
I HIP ADM
0.1
0.05
0

LT %2 $4F $6F 12
PR

Moment (Nm/kg)

Bl 3-10 & pI4EA & P oz 4 4B(adduction moment) B & & A

BRI R 2040 60 12 MR 0 G SR
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- &

3

%3 1

S+
\
i

411 g g P

T AT ? b BERRIZ IR R s
FFiokhits s Exantd AT Y

TR
4_i¢ * modified Ashworth scale f-
modified Tardieu scale &k 3™ » g F »2
R T L IUELE - Er-

BF 2 123k o g3 B
Corry

S

b i

4 1997 & om0
- BREPER O % E 14 BRSO E A
e -—'f‘-"éf%iﬁ ek ERXE A& 4R

A
F LS iz - R
e E”#Flgm'f‘? 2o | ﬁ‘/é'),%"'ﬁ Z ok ts % 2 12 3F ok 23 i o

-+

Ll B

Fe M & B R o e 5k 4 (Modified Ashworth scale) @ =+ iy #ic
(hand grasp and release score) » ## > (Tx5 5v S5 % 5 o g
T T

e bl & i erep 58 4 (MAS)F B
3w

-

2SR L ES SRR SR E
ek R34 0 FPOdplioy et o B RV N AEE 12
FofrrF kg rRpR 2B Corry (F %Y 0 F 1 FF F e
¥ mds (T8 5 e (dodedpd ) Bl BEF ey o
2000 # Smith» 7 21 &7 b BBl & ap 3 & A+ 2 £
WLk g B oy M B R
scale B & iEd R 0 R

3 modified Ashworth

B msi (FRROERF ) HE D
48



EHLAHE? MAS R & Ed{fopia L R NG P HE

=1
F_&

oaenat i (F R RDEER ) LG RF LR @R
PE: i =] I 2R
F A A A SR R e g T el S

Miri Mo AFHRETEDTHE

2 unit Botox = & /3 649

Iy
s

Lo B e MA4F 12 1% o fe Corry ST T B R AR o I ATE T e g

- HeF B R E 3 PR &R G L e A i
;“)]’JD/? TR E e RIRLSEE R e R FM g

HWovp g $enfooni®h o #2 BF % 4 modified Ashworth
scale> i&%_Bohannon - Smith & 1987 # =13t 4 22 = 58 ¥ v o
PG N AR R M &SR AR 2R g e > FI L3RR
2 E T P > @ ¢ 2 ¥ modified Ashworth scale shz B 23 & &g
;= modified Ashworth scale & * *t 3= L %P b > 5 3 M Y p 2 ¥ i
PG B8y RAFDT R FI B ETRE T R RLRY 9RTR
TR BTy R R BRI Y IRE DB T

RS MR B R E R Bt e T R R
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ik frd kE R G M AR B 0 RELE A TR X R4 E kp
ViR F v AL A i o :3{? 4ot > modified
Ashworth scale B £_p & B L@ % G i P 3 50 o
AR B x4 * oo modified Ashworth Scale 2. #F > B 3 4«
7 modified Tardieu scale > % i i * h= ;= §_Boyd # 1999 #74# 1 %k
SN > Ap et @ modified Tardieu scale # e 7 &7 F i K h%
PR R DA SRR RIS SV BE chE R R B iR R
B m e g PR AEFR MERF 0 SR BARE > VLR 3R
4 %% > Boyd %= 3 % 4p modified Tardieu scale #iz it & sk i d1in
R ts eop ke ¥ p o modified Tardieu scale 3% # 44 & * 375

B v R RGER Mo B L b el R R

Gracies * modified Tardieu scale k=i ¢ L &i e % bt 2l
B $r A, ® s © il modified Tardieu scale s s B % 0 7 1Y

R AR R e 0 BT Mehrholz £5 8 L B R
modified Tardieu scale iz A# & © > & % 50 HEE %G B o
modified Tardieu scale # modified Ashworth scale 7 #4+ g & > F]pt

#-% ¥ 35 R modified Tardieu scale >+ # | %—g e PG o
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412 ¥k F Bihiok

Pole F A @ E A G Ak A BRRRHAE EER O R
SRR p At T e hd bR H K Lk AR R Bt g
WA BME S E oY o RAFY Y AP LRI RBHAE S LD

# KF B F > * associated reaction rating scale ki1 1 e K

e B SR B At A B FHF Zich LRl g B8 F R
MLl B el bV L adF 63k o

bole F kb 4 Washe & eh™®> Binifb F i @
HEARE ORI AT A F AR P LRI T R e R R
bt A8 B RIPF p A B (TR JodE (R fa(mirror movement) i A

4

—
-\

T B R A R G G iz B A A B

St

F
F L

1“‘4

P& EF FEFHEREARFE TR €5 A g (T BLTS AL
FIE RS P & PR A Rl [ e B o R rig F e
pAFEdeatileF B3 p A TP RIRAg > ¢ HFB K
i R Fo BF S RFL R R AKIE AR ERE o LR
Hoor R e R 5 0o

Fale £ s g foitpleniadod Mo 50 0 BRRER R R R
Te bt 0 > Dvir E 3% 20 =767 b & i  nik R B AT B S

BAERES D REBBLREF R R 1k F oo L0
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R Ry @ d pE > BRI RE S S ok B R A T BRF Y 2R
By i w4 v]?:,%f"ﬁ’xlﬁ&»”'\ vud e 50% - 75% 0 100% PF oo H OB gl
Ma72 pisd b RAWG IB3R 29K AT R 27k F B
SR foiEipl P ARER R R G M o R RARR > I F R F AR o &

TF - RS BEP R R B R RlaE R R S 1 T i

T

™
EJ
-\
LN

PR AE AT A b SRS W ALY TR e A e T
PIFERF A gt FEAF LRI ORERF R %21 F
SR GV IER N A I LUk A S S B S S R
3 N e BRI EEHEA BITEREGES o L F|xk> Hyrsh >
AF AP ERRLF G LT RER TR -
I R i & 2N A% Macfarlane < associated reaction rating
scale® > i N E B R E 0 A NRETR 0 R L TR
Mo Bk Ty v R REBEE B 2 N bl iR &
gl & R BBy S e e IE o

M th e £ s fodh M % o Dickstein d9F § k47 R B BT
APE R e AR e L e T B F R b B F A7 AR
ﬁwﬁ,&wwﬁﬁﬁﬂﬁmﬁﬁ%w’iéwﬁﬁﬁiiﬁﬁﬁﬁ
O BRLSY RRFEAR BRI RERSEEF BLF]S A

et 7k ot F I R M A F A4 e R ARG A
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- FBF B @ 5T AEARY FHF DR Bl R R iR 4 5] 42 i
Vup A g R ene Bt Y b R AR R BT i - AT R
Fobbo e BRI R4 cniide g IR E R PR A BB AR
T e d B e
Wi le E his o Dvir ¥ v¥ 22 Bobath c4p i £ % k] &

B eh3 p oA Ed Y Bk 4 TR gk 0 Lazarus 1 v
TRA T R R T ALY BB AEE R o
seh 2550 P m e A s 7 B F R ocann 3 Bakheit e 3
2o F A F iR R AR R OB 0 Tt B35 KR e
R S b et L e Ll R R R R B
Mot Bz s AR R AR FAPCM Sk P R B

RERISP S F AR et &8 B (2008 )M & st (343
B)R D e dgs AR FHE RSB RF & AP LG
sup A R gz e R SEH 8 PAESRA g > B L AP
Falp B sl g aep H2 R B Ry B 4 AR e s s T

FHB R P B R APk MR B

ey

FEioh BRI Big B2 SV LR ERF R BRI VR

#F6:F o
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4.1.3 et sk iR foh i A

PROEFFIEIE &S 0 A B K g A R R ehA d
i S P TR SR\ TR ARAEAS IR W S I P N SR
b fE L ehB o %70 p 2 (7 B R B R%rEE 2 8P (stance phase)
% H yrzk > gy (single limb stance) i@ - 2. ] %rHe i #F (swing phase) i
E o Fu g d T B gk E b 587

DeQuervain IA 7 3 # b & & 7 440 4 enfef i) 2 @Y b &
H ORI T A 4 h - R EAT SR E IR R R A
I = 2P (preswing phase)§h & iy o ¢ 2L & > Flm 3 = fuif = Hp et
a2 o %o WM E DAY ol & a® A & R ] @
fesbz P pE ALK B e B R0 o 2 1} A R A R B K (A
ABREER O HEPE K FETHEFTERE b THL P > P R
BEH a4 cniidpfoiep md ihfe ko e R TR 4 M
Hodon g g4 Adp b g ettt - g AR
AT F o Glded T da 4 0 B A SR E o 3T s g
FAoHh (Tt 4 2 G o G Bakheita g ¢ Py p 3 A
ey BRIEZ mpeenep o § 0 BT S 2040 633 R 0 P RR
R AT KR F T B SRR ET ko BB T

B ¢ B (mid-swing)yk $4 e chk B > 1R F R B pERE A B S i



By kg Ao R0 By R &R TR 4 g
RN R R B R T ALY 4 2 o HishMA Rl - % TR E 1t
) f AT RIE T ek R Ao (a4 2 R T A
DG WL sreep 2 R E X g By BRI Mg P AEAR A e

B oGS 4 B3R b A RA TR R G LR B E

T

FIATF X R hdridetime R > 0 IR B x4y stride time &
EHREY A S A B dridetime gk 78— w0 B R RIBCBM &

£ pA i

i

h R Ao RSP Y el e TR Y - BRI
g ® o A emig e Edaderg BRI B PR A g
Riph X FHOH LI HFR O ATHFRS A HFERS J
BB e AR E 0 BE AR (T R P S AR R & o I
s o PIFILE RIAM S E > Nt h R oA B & vt
Boopzo B By o W R R G OBEEH Ao 0 ot th R RIERM & e 0h

WERY R A R BRHT AR T RAE BRI Y b

bl Fn R d s ) B R FIV G @ 45 LES e g
PRE RfrE R Mo L g B E 5 R L R

o fi B0 2. sk 5B 4 5E 1S
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Z_t8 > T ffmae A fodRirandrdla A iz o L PR EwhER { T2
iem il AL 4 B A BAA PR P s iRl b R e 2k
(stance time, swing time) ¥ f i 3 2 5 # 3| 5e3t b kg F e g o
IR ISES iy Kf TR R R fh s BT S FIA
MePp A A RS E BT AR R 0 A 2 0%
Mo g e g TR B EICR gt Tt AW
Bemre g o1 ¥ Rkt BT AT T IHAR 4 A 4 st
¢ Tl Befo~ oepi i L 9 F (plasticity) %% Bt B & 42
FRLE A T SR LR A B JE (cortical-spinal tract) sk i iE R A
P St g PEIL R A B B L B R DB B AL T L TR h® e
Pl e AT pFec o e RE R AL T g P b obapa g
AT R EE R P RO e R0 (8 e e R T o BEOTIR L4

o ke v oA o BB b]4e PET, functional MRI >
%

56



Wbl ke pci® 0 AF7 % A% associated reaction rating
scer BRI A BT L > B MR F BomTR S e £
LERPIER SO LR AR RES B BRIBRFF BAL
o St chd g S Bl E R R R A IR SR o A A
el F e 24 (b 0 ¢ 2B RIYrE wrek o 2R IEF S Biak

kg LRI A 0 B4R Tl AR Y P
M RRE L N RTERRERE R R

A A TeRte o B P b B AL A R o
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BEAELY P R RF BRI AR ARG
modified Ashworth scale f- modified Tardieu scale 3=z ¢ J& % > 5

B o g o Rk T M 123 0 ZEF R B g PRl Er

M

IR SRl M I ) = g 12 dE-A X R iR BaFfEEiemie 2k F Ik
4FEERS BRI SV RIF 6T

IR el m B o Fag 4 2 R R AP IR AR
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