HEtE 2|2 ALE S8R H6W H4E
KAPT Vol, 6. No. 4, 1999, 12

Bobi] @4 0 A4 Yeld FEHREE F4D
REA5E A 38 AT

EAFEOHNNL By
yes - 05y

A Study on the Effect of Quadriceps Torque at the Isokinetic Mode in Patients
with Hemiplegia and Healthy Subjects (Case-Control Study)
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Dept. of Physical Therapy
College of Medicine, Pocheon CHA University Bundang CHA General Hospital

~ ABSTRACT —

I examined the isokinetic knee extension mean torque in 30 patients with hemiplegia and 30
healthy subjects matched by age, sex, height, and weight at knee extension velocities of 30°, 60°,
90°, and 120°/sec. The purpose of this study is as follows: first, to compare isokinetic data
between the involved and uninvolved side of patients and healthy subjects. secondly, to deter—
mine whether the relative decreases in knee extension mean torque at velocities greater than 30’
/sec were different on the two sides, Mean torque of quadriceps on both sides of patients with
hemiplegia was significantly less than the mean torque of muscle of healthy subjects at various
speeds, Relative decreases in knee extension mean torque differed between speeds, but not
between sides. Torque at speed greater than 30° /sec were correlated significantly with the torque
at 30° /sec. These finding indicated that isokinetic testing can provide objective information about
quadriceps muscle performance in hemiplegia, and suggested that hemiplegia may have difficulty
in moving forcefully at higher speeds than 30’ /sec because they are weak. Therapeutic interven-
tion, therefore, might be most beneficial when they are directed toward helping patients with

hemiplegia activate their muscle weakness,
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HEHA Fgo Qe HEFLS Il HEy
¢l Ago|tt, HEFL 1 AFRA AH I4F 75
o] FT 43S FALh, old Hupy] FRoAA
£+ e v vAgE ¢ Ady 3Y
(selective movements)®] 858 do 52 ojyj
& 4% BEEHS Woished o] Waage 2N &
S3cp, £94 2F¥(voluntary control), &
4 (decreased strength), 713 x(hypertonici—
ty), 5% (motor unit)&4y3} wele] wist 5 &
3 Hop] 3R] &5 75 4] 7io agleg 2
30 @R YoM E A3&F 715 meuro-
muscular abilities)o]] i3 FA H& 94 A3t
Ao AHE 71edtAY olUd Y49 HEAE
(ordinal scales)& o] o} 83h=4| o|%} Zo] &
B e} A2 A (pathophysiological B gt 313}3h= Aol
et #31 nidA s Hol: /Yy 2% H]
o] grpRch= o]d Fof(disorders)Sol 24 &3

Y(voluntary movement)& %A FH3} U=
7t Bt B a3t 34 YL £33}
+dl+= 28I antagonist)?] ¥-3E(coordinated),
ARba & (reciprocal interaction) (coordinated),
A8 (reciprocal interaction)S H}EHA, 23
2ot S Y9 &5xof whet A Ae 71 E(tension)
7} A A% o] % (timing) YR80} 3},

BuopH] 871 Bole &5 7l dis] gl A%
T 8AES AW E P + U= I ¥t
S BAA el o 858 R 9l 4%
T ARE 4S AP,

Cybex II dynamometer& |43l 544 AH|
(isokinetic mode)olA E27]79] Yo ojfo] 43
Qo] Ba7bagt wohy] XY A, #F, 1gn
4, 4%, A%, 34 YA e 2R AR
o] EJAF29] performanceE £33to] A3t
7 g, AYQlat $AE geR 5E48F Yt
W 349 dFdne BuEa govre Agst
A& ol (neurological disorder)& Hol& #A2 &
& ¥599 “%quantification)” o] ¥t AFE= A
9] o]Foj o] gy, ofof £ A7} EHL v
71 %, Foll Agle] Bajo| 7hsd Huly] x|
B A& 121 AAYE dAdeR dEAE
29 288 vy, 4X(velocity= °/sec)Z7}ol

2 E23(torque)dtel Fa7 A=A, 30°/secol
A9} torquedto] O £%0)A9) torquedtdl 93
< oA =A] £3 isokinetic modeo 2] REAF
< 28 337 g2 A8 2YEF (monitor-
ingl¥h=d] $-83AE A8z} gt

2 A9 7ML g} g

1) 22719 §, 2o BAglo] £y 753 Hupy]
Ao npuj&at wjohn) o] AT §FYL
off ztol7} ik,

2) B2719 §#, Fof HAgol B3rhsdt Hupy]
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Ao} vjuhu| 53t 4, 49, A% 58 wAT A4
29 HANTZY B Zol7} Uk

A 2 4y
WFHY B 972

19994 8¥oAl 19994 10¥ 307ty 7i7te] &
FAPE Y] A HEFOE YU FAE FolA o F
Hoty) Ago] vzial FAE FoA 45~T549
AFE WA= 8 % HIR] FAE 7%
21773 2 135 des A7 HAstg. &
ZHupa@A7} 127, S #7187l g,
Ao dare) A 71E2 g g

D Bx7179 f, Fol Auglol a8 Hax ¥
Aol AT Hzo] gete] 10mold olF

{(ambulation)o! 7R,

1, 917 CARI] AhY S

2) B3x7} 9JE® modified Ashworth scaleo]
ot AR Y] 27U} “0-17of 3t

3) 5 9 AF9 sWHAAMY ¢ AA(full
extension)o] 7Hs8tul, 120° /secold FE2& oA
AAAZ £ 9l

4) A¥ ) AAl(instructions)E ojstn wg 4
At

A7 AY HolE(data)e FAHE 4%
& 4, 9%, A% 5& wAT 7% g2 3089
FZ the) $4X o It vizsigd ol 5 3
7139 ol F4] AxZx YAt Fodh= A
Aot ArdgAEe] dutdel B4 H o3y §
AL 7] 219 BooA{eh ot

4019 A4

£44 9= (Isokinetic exercise)
AGLE Al 4E(speed)E ZH3 5o, o
£ YME, &5l gk A S500A dAE

LES T AFR(%) 4@ = WY 27l BAY] A YUY £=F YA
GG oA} 3 H[EE SR ¢ QI F R YT i8] Fofof

ek 13(43.3%)  17(56.7%  30(100%)

A H2, HAiyRi] oJEs By

45-554] 3(23.0%)  4(23.5%) 7(23.3%) i @7 ozt 3HA(%)

56-654 8(61.5%)  1464.7%)  19(63.3%) Ay

66-754 215.5%) 2 (1L.8%) 4(13.4%) a4 969.2%)  9(52.9%) 18(60%)

HpEr X34 4(30.8%  8(47.1%) 12(40%)

B0kg ©13F  9(69.2%) 7(41.1%)  16(53.3%) upsl&

61-70kg 3(23%) 8(47%)  11(36.7%) #3 5(38.5%) 7(41.2) 12(40%)

0kg o4 U7.8%  2(11.9%) 3(10.0%) *5 8(61.5%)  10(58.8%) 18(60%)

AR U= 0-1 0-1

150-160cm  3(23.0%)  13(76.5%)  16(53.3%) By

161-170cm  9(69.2%)  4(23.5%)  13(43.3%) =k 10(76.9%)  12(70.6%)  22(73.3%)
_170cmold  1(7.8%) 1(3.4%) HEEA  3(23.1%)  5(29.4%)  8(26.7%)
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ot B0, $548 8717 &% Aol 753t
YoluA] = AR 33 PHS T30 254
Slof AR 2chhe] 2o A &= YA Tk

E23(Torque)
2ol 7021 23 a7l WsE 45

2 (Strength)
5] 93 HHEE Hd 3

A7y

2 A7 BRI, Fol Agglo] E¥rksdt
Hopu] $ALe] 757 &7t HEAFDY 28-S
Bl@3tn B27|F §, Fof Auglo] Hyrksdt B
ope] ko] A&a Az dEANFEEY 28E
Hl23t3, 183 velocity(/sec) F7tof w
torquedt?] W3 & A48t/ 8t Cybex II
dynamometerg ©]&3} 3483t} Cybex II
dynamometer Hlo|E|E $33}7] Ao Azl
& (protocolll wetA el g FAMAL, oid ¥
713 HAE skt

A7 A AT-3YA Zx(trunk-thigh
angle)7t 9F 110°2 dA o 9& Cybex II
dynamometer H]AE &Jzo] gttt £AQ%l= &
gl 5o} ZutFol= 1A ul(stabilization strap)
£ 723, F&3 AN 5 e H9E AR v
A Aok Hold o g &%olg A A
Cybex II dynamometer A& "(lever arm)2] ¥
ItRo]= 3 E(lower leg) YHE7](lateral
malleous)dt 2 $Z5-5o] ¥4 sigitt BE dA4d)
AL 83 4 A% ¢35ty 30°, 60°, 90°, 2
2L 120°/sec AR HIAEE AASG YAHE
o2 oje} 7ol k= Rol U w0l 93] H2E

E AASte A Ko a7 dREe] AAd 27l
golstaL ojFjo &olsict, BE AT A= 4
9 £rolM HAEE W7 Ao & 1EAG H
o 3k Ao 3-43] A4 FuleEe ¢ ¥ e
gt 3L FolA ®2A F HuA 3o vjg] FA
Ao =4 7HARA sigith. AR 428 2
3k B¢ AT AR 1Y F FAATE At
AL, B3 34 ¥ A5E 34sP) Ao AdA =4
& A% B &7 FAS ok slgld) v oA 5
ol 244 WA AXFS Sk 3 v 3] A
olo] 527t9 A2 71AA 33t °lF 7HE 24
& torque &t Al 1S 3t BEih(mean torque)
< F8tgid, o] ¥HE Henry®, Whitley9t Smith”
o] d7ZIE AAR 3 Aoln, YFEEI(mean
torque)@tol JE2F(peak torque)dt Ert A1
S(reliability) ¥t} knee extension torque &
8o djsted PE gkolct.

A7l dAtol A Valsalva maneuver?t gojuz]
AEE T RS FY AL FFI AN AL &
A E=E ot £ AFqAAEY A #53
A5 2% 120" /seco XY £3E HEY AAe] 7
87] fZ2o] o] & WA HAES AR Ao
Asledl, Y BSEE AA 2B A%
& 2329 B, HAE &A= gt 9+
42t 1 93 HAEY F 289 A7H g 308
A=t

A4

B27179 &, Foll 4aglo] 10m ol H7ks
g #oty) 3z AEZF FET] gEHAED
(quadriceps) &¥& H|1L3}7] $J3}<] paired t-test
£ A, B27)3Y] §, Fof Aoglo] 10m
ol He7hset Huy] fAte] AZa A, 9F, AF
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H3.

BE7|F &
CAIA >

Foll 4uglol 10m o) H7Hs 3 Hopy) gk A&
B7bof hEAED 2 R

paired t-test

PEYERY
(A2eA)>

Bof 410] 10m ol4 Eal7Hse Wuky] Be)
A3 34

FiZholl cHEjARRE 28 HlE
t—test

[

CAZEA D

velocity( /sec) 571l @2 mean torquedts] #3}

one-way anova

gzlo] EAJus Isokinetic mode®iA} 2] velocityd
Anty 54 ojsty £4 mean torquedt
A4 Ry
Sk TS 30° /sec
HZ 2R 60 /sec
7] L] 90° /sec
—E34 120° /sec
-HEYH

52 AT A% dxE T dEAES 289
HZLE 31 t-testE HAIBIAR, 30" /sec, 60°
/sec, 90" /sec, 120" /seco| A9 torquedt-d 30° /sec
A9 torquegkell tiste] WE-E(percentage)E &
A8 L, velocity( /sec)5 7ol W2 torquedtd] ¥
32 A3817] 94519 one-way anovaS A
o,

HAofl= SAS 6,12 Version Packages o|-&3}o]
FAA s, f-o+E& PC0.05 o|tt,

A7 &

q+23

1. & d32] Knee extension mean torques

Aniansson$°] 754|9] A7E AFES e E
AR AFAate] v3] Adja ez Yo Anians-
sons< $Y9 932 wAA Y2 A HArEE
ANl Bole, 2 9990l 9= W= 33
Zt}, B AF9] Knee extension mean torquegto]
R ojf= Hupy] AAE e 37 giol
t}, 2%7|E % paired t-testS B3 & o 22
717§, §oll Agglo] B3jol 75t Hup] 2x}o]
A5 59 YHARE T8 vud diks #4
oflA] Ri= uje} Zro] A 27k {23t jo|E E Yt
2. R27)1F &, o AHgle] 10m o4 B 75
3 Holr) Ao AZa) A9 QEAED 28
Bl 2§ Az E504 8 Zo] F-oJ3t Zjol & H i),
10mo|4 E8jo] 7bsd HupjdAgt: 4, A, A
F 52 AT A7 d2d vlus] 2y o &
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B4, 30°, 60°, 90°, 12 /secollMo| Biou| #xjo| ot ¥ HIOWIS o o AQ] A9t} 0|2 njFo] ¥
EIAIE29| mean torque O R Y32 o] mup Ag

Speed Mean torque P- ol Yizid A7t ByE AF
€ /sec) Paretic lower limb Nonparetic lower limb  Value 3 24 A7l = 28
X s X s APA FaT dEHAEZY] 2
30 52.3 30.1 72.4 39.3 0.0001* ol AARIY $Alof 7HAYA

60 40.5 22.4 59.6 40.0  0.0001* S¥+9d
90 32.8 20.3 51.8 32.3 0.0001* 3. velocity( /sec) 71 o
120 24,6 18.3 43.3 28.8 0.0001* & knee extension mean
p<0.05 torquedtd] HHE d75}7)
ol% —_ 2 A
5,30, 60", U, 12 /secoiAo] Bioh| &ix0) Hiol|Em 2izst oy 1ot} one~way anovad 4
Z2 HEJAF22] mean torque A& A3t g3t Aozt AN
Speed Mean torque P- o 6 R BTN & AR

Mean torque o .

€ /sec) Nonparetic lower limb Healthy person  Value | Knee extension mean
- . T R torquedt©] Knee extension
30 24 393 021 218 ooogr  YAociy® S7bel wE dast
60 59.6 40.0 88.0 280 0004 HlehulSe] v oS
. ) . ' ) o) o Yot He o2 o
90 5.8 32.3 7.5 951 0,0011* ag‘};ﬁi‘zq Bl;qj .
120 433 28.8 66.8 29 o000y = CoT e e
oy FAEE2-3 Wopd] g2 9

©]A Knee extension veloci—
o7t lgict. TEjut, TR FAM BT E ty9l F7to] WekAM knee extension mean torque
Bz £ & glo] W Aol 7Hsd 389 At #Y Ao g3 dFdie A, Ao &
Knee extension mean torquegte] A4S £a]  Z27to) Adi3d 747}t gojdrhs Hio] gigAs v

H6. 30" /secOide] £x0fA HMopy| EXtel oS 3 H|oHH|IS EMS2] Mean torque ¥ ZAHIS

Mean torque Decrease in Mean torquea(%)
Speed . Paretic Nonparetic Paretic Nonparetic
(/sec) Lower Lower Lower Lower
Limb Limb Limb Limb
X s X s X s X s

30 52,3 30.1 72.4 39.3

60 40.5 22.4 59.6 40.0 213 17.8 19.7 15.6

90 32.8 20.3 518 32.3 36.7 17.8 29.0 18.3

120 246 18.3 43.3 28.8 54.0 17.3 40.0 18,0

a: 30" /seco} 42| mean torquegtol thdt Z4ulg
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H7. 30" /secOld2l £T0A Mopy] &xto) otH|E, HlOMIE, 728 X229 EMFZmean torque?)
A ZA0 8t one—way ANOVA
Velocity Mean torque F-value Pr)F
{* /sec) X s

Paretic lower limb 30 52.3 30.1 7.32 0.0001*

60 40.5 22.3

a0 32.8 20.3

120 24.6 18.3
Nonparetic lower limb 30 72.4 39.3 3.09 0.0185*

60 59.4 37.0

90 51.8 32.3

120 43.2 28.6
Healthy person 30 102.1 27.8 9.9 0.0001*

60 88.0 28.0

90 77.5 25.1

120 66.8 22.9
p €0.05

weh A7t MR ik, olefdt vuE B3 & o vf  WHHLE YYARE WS HLo] He A= Y4

v} Zojuk vjmfuZolike] BA Yo} Knee extension 3 EZ(T.LA. Transient Ischemic Attack)}g A9
mean torquedt®] AtiA Aol W2 Fogt Ao| gt A8 WHo] QlE A iAol Hil g

7} g%t Hdltorquegte f-ostA Aolzt FA|=h

= A Aol oA A o)zt A Y,
7 EpdEt ol F2A 30 /secol 607, 907, 120°)0]
£ oA 2] Knee extension mean torquegto] 30°
/seco]#19] Knee extension mean torquegt® 3
ALE € 7 U &, X v SoM &4 &2
off A3glo] Hur&Ql oFsHgeneral weakness)E 2
4 Aolth, 22 7Y $A7130° /secoll A AFFHE
Bk 30" /secol4HB0°, 907, 120°)9] $EoJAE
oFSHE vEhd Holrh

I
& 92 vie] A7 92 $o] £918 A

‘4 1737 Zollel 74 E3 felol %A
AR 2910 Ju Ak, HEF GAIA 9

19 olEoA YEUE F4 5 dEAHY o} opyj
(paralysis, motor/ sensory) 3422 E3] 254
opel7} E3ish, 230 oA HEF B4y vlR
o A g JE AHEEE 3R

g Fofie} npATIA R HEF BN F 7HA
59 ABE 7|dE 5 ot Shie HERAES
2 gk Al 5}2‘1 Ao gt 8lE (neurological
recovery) 2.2 7} 37§Y Woll 22 dold 5= 9l
+ A3 859 90% oj4o] EoteE ALE o
A7}, olejgt H o] A7 &4l ot Itk 7| F
AQl Hupuje] 3]E-L ko] FERrh= LA ¥

g[2o 3714 ylof olRojA Y= 7 &, tel= 6
MY EE T ol ZAA &0 APHe A2
AAR I YA Hotujof A ot BEAA S EYF A

dAe 22 Astae g 34 F=Akx] uF
dto] I #Ake) A3 FES 4334 2o,
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T A 388 7|53 ¥ (functional recovery)
oltt, H&F o2 QIgto b= FEY AFAE A
LA oA =1, olgt Wsta S-S WA Kot
of FgoA Hojuz FahA "ot a2 ABA=
£ 33te] Hopy| fats ok AedA F4 A7I%
g At A&E ol§3te] dojut 9b7] Fol 7hs
3tA = o yolrt HoH R EARD
(quadriceps), HF7]ferector spinae), AF =
Z(tibialis anterior) 59 7]50| S0l A7)
(standing)& Al=slA Hoh, $2 By YA
F2 A717t 279, gets 28 33E A% &%
o] A& glo] Aot EF(exercise)oldt oW

m O ®R O™

ROM

;
|
oy

4& 75k YoF AFL A48 5
Fitct ol AP 2&EEE force, work,
power, endurance §22 FAHE= &9 Hoj
A AR Ege] Ao,

“force’ = torque®t thA7FA 2 AN EAYst
L Aoy go] 225HA A7) A (tension)
o] Z-gof 93t Aolth, forcet 2 (strength)g =
& o} 7P & A< s olrt.

‘work”= F7tolA 54 A dFE uA =
force?| #-gojct Ao £ o, works %%
SEHAE T8 FKolA BAtE = forceE BT

‘power’ & 4& 3= 42E T IS5EF

Comparison of isotonic and isokinetic resistance through the ROM

ROM

Comparison of isotonic and isokinetic muscular contraction
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% of
muscular

capacity

Isokinetic Loading

Isototic Loading

TR &5 A9
=39 §lo] 0°/secol A
o|FoA 1, FE(mus-
cle bellp)Alo]2E &
FU 7153 g3Yol ¢
oluA gt FHA
Y AH e 2 ¢

Comparison of percent of muscular capacity load throught the ROM with

isotonic and isokinetic muscle loading

Physiological overflow phenomenon

! ]

. 1) A¥REY 27
QA A o]§8 + 3l
o} 2) A8 (static
muscular strength)&
714 = 9. 3) 9

39 AP4EE 55 4

0°/sec lSO}/sec

Training(Exercies speed)

1] T‘“f""

3003/“ Ak 4) 2359 #Hho
AFFolt} 5) Fad

FoldA] ofx A 5

dct, BT oI e

4z 9t 1) 50|
olFojX = B Zof

gt HAYEE torque 7F

> getdd 2) #xp9 ¥

Increase
G EH, 50 YA £8 5% 19 work
output-Z L3},

“endurance” & YAAZEet A4 IS LG3HY
T e wEoltt, I8N A, AYEE AL
g2 A, AU A, & 502 744 38
& Ae 2FAMNLEE P 8450 EH
(training) 3o &A 2AH = ol 182 X
3h=1to] 9ict,

A A Bt e T2 Z47] Mo
2+ 53 A (isometric), 534 (isotonic), 181 5
A(isokinetic) &F22 BHE + AP,

it

No Increase

71do] ofYch 3) &
278 gl 7143t
= i7hgieh 4) 71532 & 2Eeked 9l &
8-3kA] okt

34 52 544 &5 (concentric exercise)
} HAA L5 (eccentric exercise)22 UEs 4 3l
ot 544 £FAE 38 71ARG BRI} 7t
HAHA Zol7t ZotA = 50| dojuz, Y44
3o B E 7|A R FA I HolRHA 2
o7} AojAA Het FHALES ) 258 2
A do] dojdth 2) 0°/sec oY LmolA Yol
dojudtt, 3) 544 L Y44 £48 BF 41 9]
th 4) ALY FAANE £ 9l FHE oSt
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zZd

D) &FH9 F 7 A% Aol & 7o) 7t
A A "t 2) AR Faj}, 3) UR F3) B
ZdAo g o202 A Y o4 BLY(trau-
matic synovitis)o] $8H = 9l 4) A 544
o AA Y% o) 7HeiA A Za, 5) FFo]
g 7 9,

Ao g F44 &5 ANEA FELES
&= 1A% 7k o S AR L #
A7rsol 43 259 7H8i A= F8Hloading)7}
239, $54EFY AL o3 2 ) B4
7] AAA Ad 2 g $AF3Hdynamic
loading)7t A& 2 2 H}, 2) A Fo| 713
A, 3) &5 50| ASAHCE Yojdt} 4) &
oA Hdo 7t = dEtE(compressive
force)o] 43It} 5) A7t W =8 (feedback)S 7}
A 4 9l 94 O3 2t 1) Azt v 2)
3 B oS &E ok 3 S AlTto] Yol A8
gr},

old EA dAolA AN e 259 FH ¢
S gotroich £ A7: Hupy| 3R] &
A I8F3X %= Cybex II dynanometerE 0|83 &
H(quantitatively) 22 H7}3t 2o A5tz &
A& U2 B4 A4A ot 9o o] F79 H|
2E7 4o gs £ o+ A o8 drdneEst
torquedto] & R Anitt F-$Hlcoordinat-
ed) 7163 &Yl ol WAy A7} g2
7) B olc},

HAE &ajiof4] ulud 9 wlolujE FZ9
torquegto] W2 AL dAH o2 Z a3t} torque
& Faole ohulE ] vjARg- o 2 QI3 9%, ONS 9
@9 SN2 A AL type I THF A
A &4 5ol g3t Rojtt,

HoHI 3% torquegtd] E9d Zravt ok Ho}

o] $A}e| wjupu|E oA A3 EIAIET torquedt
< AN 71208 b of a7 A EA7}
A71 8, Huope] 2xte] A9 gFof upuj&o|n 1
RIS vjuul &Y Agte g3 2% ujgAolzte
FAE 947 £8E B3 2S5 9k 45 89,
19529, Hirschbergd®} Nathason H]uju]Z 3}
o] EMG ZAAlA v 3gdeE Rusiical, o3
Adate Yo B, Holudzte] AR
o AoiA &9 “vluju|& olgtn k= NS gt
B s AY o]FojA L YA G, obntx guhA
L2 YAoA Agste Hrbhol & EAE &
Adst7ldl= FEA 471 g olth A& Eof YA
A AABLE e =428HAE(manual muscle
test)oll A= vlnpE| &9 2ejo] A9 ‘G~N'2oZ ¥
7hgict, o] B3t Cybex II ElojE| Q] Xjo|= &4
Y 2E= 1= =8 AR E 4 gk Ao]
=2

A3A 7159 w3 YoM F2F 24 FjtE
FAH A9 £559L& & 4 Ao} Sahrmannd
NortonZ 423 F2to| g EMGAANE 53l #ot
B2t $h ko 2 s Urtthrl HasoA v
W2 ohA] AYPE ARs}7)7t o Fok 2) A5
=

olAE 7153l oA Baid, Hopyj gxpe] 4
=017t KZAGA AN 279 HHAI7E oY1 27
AZ7jo £5& 1% (locking)Al7|+= 7Ado] Utk
giA BRI 4 ok,

2 AT BZIIE ARS §, Foll Aelo] 10m
o4t Bejo] 75313 120° /secoll A £ FAAIA
o] 7hs%t AE Ao R MFT AL o]Eo] 2
B2 HEW AEAE vl 3jEo] Het YR
o EA7} &olditt= o 9n, BeY FAH9 A
2N 389 53 §58S 28T 4 Qe 554
BEoM 9 torquedt 0|88t}
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2 drtidRrEe] 7HE 712 EAE 4
IRE LY BA3Hmotor unit activation)o]
UTt23. 3E7] Foof Bt 52 SroA BE A
201 EAFE29] mean torque?t F7HHcHY, Bt
FE ARoME 2 gk 3718 Ao, 13ER ¢
A8 AzHTEl QoA 2 ZF=r A ALY
A AR g A9 ZeeH 2o] Bt &2
£xoA 5% AE o7t X, 9A EU &
43E 22 51 "o, BE, A24 SFELE &
F e Ao H = gsfof gt

4 &

2 A8 T @& 222 o3 g A4, |
oha| 3R] A9 A7 =F0] Hajo] bRt vt
8] &3} ulohd]&te] Ajoj7t glod, o] A2 ¥A E

£ ulReA 1A AZRTL o] dojd &9 vt
qzaut ohst F2o02% 10%04RS it
IS Y S Fn, dAelA Hope) 2] A%
AgAle] ohul£E & vjuh|Eele A v &R
A =2 TE& AAEo & gt 4, ¥
nha| &3 wjubE S0 = B8 849 vioke|ET A
2 279 4% o2 9] B mean torquelto
Zoj7h ek, o] A} w3t grol A A& 2=
oh, MR, Hops) gixe] 7t glol T A
7t 488 S A Aot WA, 4571 F7Hl ot
mean torque’t AjZ LR Attt 22 A4l
o] AL oMz Zon 30°/secofA9) mean torque
frol & Sxol= Y-S vA

Faxd

1. Wade DT, Hewer RL, Skilbeck CE, et al:
Stroke: A Critical Approachto Diagnosis, Treat-

— 239 —

10.

1L

ment and Management. Chicago, II, Year Book
Medical Publishers Inc, 1985, p 23

. Bobath B: Adult Hemiplegia: Evaluation and

Treatment. London, England, Heinemann Med-
ical Book, 1978, pp 1-29

. Brunnstrom S: Movement Therapy in Hemiple-

gia. New York, NY, Harper & Row, Publishers
Inc, 1970, pp 1-55

. Bishop B: Spasticity: Its physiology and man-

agement. Phys Ther 57:371-401, 1977

. Sahmann SA, Norton BJ, Bomze HA, et al:

Influence of the site leision and muscle length
on spasticity in man. Phy Ther 54:1290-1297,
1974

. Rosenfalck A, Andreassen S: Impaired regula-

tion of force and firing pattern og single motor
units in patients with spasticity. J Neurol Neuro-
surg Psychiatry 43:907-916, 1980

. Angel RW: Electromyographic pattern during

ballistic movement of normal and spastic limbs.
Brain Res 99:387-392, 1975

. Sahmann SA, Norton BJ: The relationship of

voluntary movement to spasticity in the upper
motor neuron syndrome. Ann Neurol 2:460-465,
1977

. Mizrahi EM, Angel RW: Impairment of volun-

tary movement by spasticity. Ann Neurol 5:594-
595, 1979

Knutsson E, Martensson A: Dynamic motor
capacity in spastic paresis and its relation to
prime motor dysfunction, spastic reflexes and
antagonist co-activation. Scand J Rehabil Med
12:93-106, 1980

Mary P. Watkins, Bette Ann Harris, and Betty



12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Ann Kozlowski: Isokinetic testing in patients
with hemiplegia. Phy Ther 64:184-189, 1984
Mira AJ, Carlisle KM, Greer RB: A critical
analysis of quadriceps function after femoral
shaft fracture in adults. J Bone Joint Surg[Am]
62:61-67, 1980

Watkins MP, Harris BA, Wender S, et al: Effect
of patellectomy on the function of the quadri-
ceps and hamstring. J Bone Joint Surg{Am]
65:390-395, 1983

Richard W. Bohannon: Relative decreases in
knee extension torque with increased knee
extension velocities in stroke patients with
hemiparesis. Phy Ther 67:1218-1220, 1987
Bohannon RW, Smith MB: Interrater reliability
of a modified Ashworth scale of muscle spastici-
ty. Phy Ther 67,206-207, 1987

Herry FM:“Best” versus “average” individual
scores. Research Quaterly 38:317-320, 1967
Whitley JD, Smith LC: Larger correlations
obtained by using “average” rather than “best”
strength scores. Research Quaterly 34:248-249,
1963

Aniansson A, Sperling L, Rundgren A, et al:
Muscle function in 75-year-old men and
woman: A longitudinal study. Scand J Rehabil
Med[Suppl] 9:92-102, 1983

Hirschberg GG, Nathanson M: Electromyo-
graphic recording of muscular activity in normal
and spastic gait. Arch Phys Med Rehabil
33:217-225, 1952

Brunstrom S: Recording gait pattern of adult
hemiplegic patients. Phys Ther 44:11-18, 1964
Wyke M: The effect of brain lesions in the per-

— 240 —

formance of an arm-hand precision task. Neu-
ropsychologia 6:125-134, 1968



