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[ Abstract]

ing was beneficial to hemiplegic patients.

Objective  The purpose of this study was to explore whether the lower extremity muscle strength train-
Methods

was performed using the isokinetic assessment equipment ( Cybex-6000) in 31 patients whose illness course had been more

Results

Muscle strength assessment of the flexors and extensors of the knee
than 6 months and who were still capable of walking independently. (1) In comparing with the unaffected side,
the peak torque ( PT) during flexion and extension of the affected knee reduced obviously at 60,120, and 180°/sec speed.
(2) The period from the beginning to the peak torque was shorter in the affected knee than that of the unaffected side. (3)
Although both the muscles strength of flexors and extensors were reduced in the same time, the changes were more marked-
ly seen in the flexors. Besides, the peak torque ratio of flexion/extension of the affected knee was significantly different
Conclusion The strength, tolerance, and the outbreak force of the affected knee

from that seen in the unaffected side.

muscles are all lower than that of the unaffected side; strength training of both the flexors and the extensors of the knee

S

should be considered in the treatment of hemiplegic patient.
[ Key words]  Hemiplegia; Muscle contraction;
(iR Fh i L RAE AL i A T 1SS T
(0, LLBIN B AT RE RSy T LB, ZEl R h B
WL, X RS BEAT WU N 2 — BUR R AIG )T h 4
BRI TEE, FeA I Cybex-6000 21 45 L3 9 3k
RGNS 31 BIRFELE 6 > H DL BB N7 AT 7 ) fiv e A6
B VEAT AR IIUNL D 60 e e UL g 03, LA PO 45 v A
H LA RERE O , o8 HALT IRt AT

BREHE

— WX 5

AR 6 A L E BB AT M e AR 2 31 ],
Tz 6 51, 55 25 Bl i s afi 15 490, WA BT 13 451, EWM%
2 191 IR BRSS9 ZE s A2 11 81, A s A2
1 XA (55 £12) % (23 ~74 %) ;ﬂ?i’aﬁiﬁ(@ +
11) kg(46 ~86 kg) JJFE(21 =14) N H (6 ~60 A,

= R

PEH B 210029 R AT, B AU R R 250 — B I B2 e PR &2 R~ B

Isokinetic test;

Knee

T AL #S R Cybex-6000 B ZE R LA R 48, I
BUHT XS £ G AT W FbR g 3 D s R O 18 R
(60°/s) \FP L (120°/s) PR (180°/5)3 Rl .
AN ) A i A AR b B R KRR A
FHSE e Je iy B, ST B4R DR W A 4 5 i 4223
I B 7 # [E E AE 2 i RN ER | 3 em 4, 3 )
A Bl 77 A0 5 2 I Y e SN — B, e 32
TR, LATHE BRI 05 | 1 /R, AL
BURTHEAT 3 YA i (e R SC ME h Eag i 3l R
SR T3 TR DG, G et s A v S 3 st - 31 e e
WEICAT 5 R A B R Uy et I i) o Ao e G 1
20 K, 43 A 20 JE URR JILAY P24 2l 58 T R e e
NS ﬁEIjJa?FﬂﬁfﬁjJHﬁo BELHMIFGE 20 s,

= bR

I F1% ( peak torque, PT) ( 2 WL ) 5 PR il i
B ) BAE T & (set total work, STW) ( Jz ik JIL P4 At it
H1) SEHIT R (average power, AP) | 77 % il 3 B[]
(torque acceleration time, TAT) (ﬁ@%ﬂﬂm E@%Ziﬁ) N



AR B AR 5 AR 2k 2002 4F 3 5 24 4555 3 1

Chin J Phys Med Rehabil, March 2002 ,Vol. 24, No.3 - 171 -

iy 77 bt ( endurance ratio, ER) ( 5z W ALY B4 Tt 52 3R 4
FHIE 2 L5 B a Sk TLUGE ) 46 LU ABL (H/Q ) > 2 i At
WU 3~ 0

M Geites ot

H B XS R LU ¢ R

# R

ST -5 RO e st LR e A LA e g R (G
HEE LB ILE L,

1 SRR RN REE A UL B A s 55
PR HE 22 5 A AR R

PRFZ I, 8 XU ST JE LS i L RE SR AR
AR IR 2,

22 g5 RI BN SCTT B AR LER T T
FEAN,STW B 5 R R, BPAIL J7 B 2 F B, TAT B i 3%
i, BRAILIA A4 % B s I, BN AY ER (TR D EE)
JCRA IS 2 5, BN e LA LIV i 52 238 T BH i 25 5

R DU S Jee AL e JULOGe g 0 6o 07 1 3 52 ) B
MWK,

&3 2RI WA ILAR B 0 o X B £
P T0 R E 0 e IUAR BE 06 7 50 X Ry A £ AR
60° 1 120°HF 22 57 Jo . 5 M (078 180° i 2 7 3 I 3%
P,

FRE SN A S Jee L5 AL g 2 H A ) EE A A
#*4,

R (iRE (0N SO UAN AR LI J AR R 5 T LAY P AR (& £ 5)

LB 18 B [ ]
(°/s) WEFIFE(N. M) ff WEJiHE/MRHE (N M/kg) 8 W FIHE(N. M) U 1A/ E (N. M/kg)
S AL 60 35.69 £14.62 " 3.64 52.86 +22.47 " 3.38 16.97 +13.86 28.68 +19.12
120 30.14 +11.83 * 3.65 44.75 £18.47* 3.39 12.55 £12.02 22.06 +19.33
180 37.10 £57.42% 2.25 55.13 £80.23% 2.30 15.39 +23.56 14.66 £23.32
T8I 60 81.24 £25.85" 3.65 117.28 +47.09 * 3.50 49.79 +22.86 73.04 +34.24
120 68.93 £22.38 * 3.55 102.14 £35.73 3.48 39.17 £19.70 57.81 +30.86
180 58.24 +36.50 * 3.40 90.86 +81.08" 3.28 30.59 +14.94 44.78 £21.69

0 B S ML, * P <0.01,%2P <0.05

F2 PUELZEEN(180°/s) B, e A AU T LA LZD BEFE PRI ELER (& + 5)
e i it T it
IREFS bR - -
RS R Rl i R Rl i
STW(J) 393.41 £254.91 % 103.93 +£157.34 3.03 1107.82 +82.59 " 452.27 £280.23 3.52
AP(W) 35.71 £26.35* 9.96 +13.94 3.18 77.59 £33.35* 33.59 £21.36 3.03
TAT(S) 0.24 £0.13* 62.28 £94.01 3.55 0.21+0.13% 41.60 +82.33 2.46
ER(%) 93.82 £62.604 104. 60 +84.31 0.68 89.46 +22.284 100.77 +39.05
T M S ML, - P <0.01,2P<0.05,%P>0.05
RT3 R RS ST T LRI JUL0GE I3 X 1 ) B A LE A (3 o £ 5)
B S i il fif i
(°/s) i m Bom tH i Bom tH
60 62.17 £19.584 51.29 +26.89 0.85 66.31 +15.884 70.00 £11.40 1.04
120 50.03 £24.714 40.18 £21.28 0.24 65.79 +16.824 67.41 £13.19 0.83
180 40.79 +19.88 25.55 +21.82 3.13 74.21 +16.884 75.82 £17.38 2.32

0 RS EEMAALL, " P <0.01,%P>0.05

R4 wIEERE WIS JE WL
LA S8 OB (H/Q) B LA (x £5)
B (°/s) i s ¢ fH
60 44.34 +13.204 37.28 £19.95 2.48
120 44.02 +12.89* 32.50 £23.93 2.82
180 64.18 +81.574 47.60 +£66.56 0.86

0 B S M, * P <0.01,2P<0.05,4P>0.05

2 4 s TENS T (60°/s) B, A A H/ QA
R, H S A 22 5 B PE . AR AR R oG
A5 EARJE WUAVHR UL [R] sk R j8 (R LR [ 50 Sk B

2, HRW T RS AR E T
T it

MEIREER A R] DU RO g S LS5 A LATL A
JUUPAY AR R i g B35 e 00 il 583 , 8 A L 26 S A I 1
FAE (BB LR LAY 52 A OIS 28 S, SR
PR e JULIEE 3 R ) R 5 A D00 A LA 4/ e 4
T LA SR R B, 156 FH A8 00 AR O 7 Ay st LA ek L
W g HH BB s ) A 2 A 5, T BE -5 R A L 5K g



- 172 - rhAE P BE 2 S R 2R 2002 4E 3 4524 #4553 W Chin J Phys Med Rehabil, March 2002, Vol.24, No.3

AR G, X — s HR s R0 O A S8 i — L Bl R
B, S5 A U T g i DR 1 v B L I 2R 7
KA, BN AL ) e (H/ Q)RR T
MEZEAL(H) 5Bk UL(Q) J1 & LR, 7812 B
it H/Q HAE—EAE 50 ~ 60% SR . H/Q HLAE X
PREFE S RE A T L, A5 /R 78
MR (60°/s) B, SBAAY H/Q BA & TR, H-5 @41
b 2s A W U PR AR ER AR RN OGS T L
GV AN LN & BV [N S L R TAER A T
SR RS TT BB E T

25, % b XU R Y B VAT R R AL G
ARk A, Sy B 1k LR 2 i ok e LS Uk, HL SR
Sharp ZEP 4458 15 HIrh XL 6 A A LL ERy B #E174%
BN 6 A (458 3 d, 5K 40 min) , 3G HERE
By ZE BRI G B 5 et Ao 45 Sy Bl . 25 R Il
YRJERERE B A L 45 5 1 LK RS ATk i 4
R AR T HERS B TR) A S G W 3 R
A% . Sunnerhagen R 5% 1IN Fyiz sl T g B 41y H XU
FAT AR T L s P B AL 7 Y 5, [ A, Brown Fil
Kautz* $238 FP X 6 4~ B J5 P47 A [a] 8 58 386 184 17 77 (1)
WS TEAE Bl S IS B I A T 67 B850 i H B
PR S | iz sh il B At i A InEE, R oA Sk e 26
BT AR LIS, 540 FEdmRE b IR a7,
Canning 25> JEA XL 6 & Hif 56 15 Ji it s A5 £10) o 582 i
R R LR A SR B Dok 12, A R A AT ST Y4 s LT ke
Z I P EURE R A Z sh BT Y 3 TR X 5 A S,
BRWIG . TRATIN  FEIRRE B R U 2, 1%

ALK T (R TR, 233 T 56 e 51 14 e LA e LAY
Wk, JUHJE WURI LN 25 B R o 2 DUR R I Y
Tt DL I PR L W A8 35 A ORI, mT LAA]
JH L RIEAAILA B 4535 A i — LB AR SC LA B T 2, 24
B BUILSKS T g, n] U7 e 22 i R B [ A
JULBK T B R L Al 1 RN R ST B SR AR LA UL 1
G, INgrid e, AR5 1Bk IUILsK Jr 38, wl %
SN ST & R 2 RS R WL R~ A sK LT
Yo o R OwE R N — T A i I R 2 SR
Nk, /TR AN ZRA0 10RM ABT BRI 2588 2 i
SFRINGR, RAFrNEZE UL AT RE A F T XA
S P DU K LAY R 28 R0 PR 35 I OGRS E 1, B Lk i
B A

2 £ X #

1 BRI e e iis 3 U MU R LRI TS .
[Hiz2 Bl R 24 4%k, 1992, 11 :205- 206.

2 ZENL KR L AN Ty B R I 5 12 3l 5 R U Sk JUFIE 28 UL
WA . EIESERARE, 1988,7:143- 144.

3 Sharp SA, Brouwer BJ. Isokinetic strength training of the hemiparetic
knee ; effects on function and spasticity. Arch Phys Med Rehabil, 1997,
78.1231-1236.

4 Brown DA, Kautz SA. Increased workload enhances force output during
pedaling exercise in patients with poststroke hemiplegia. Stroke, 1998,
29:598-606.

5 Canning CG, Ada L,0Dwyer N. Slowness to develop force contributes to
weakness after stroke. Arch Phys Med Rehabil, 1999, 80.66- 70.

( Wik H 497:2001- 11-29)
(AR S 4 2 SBIE )
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Date 18-22 June, 2002

Information: Vancouver, British Columbia, Canada
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