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< Abstract>
The twenty one individuals with total knee replacement who were admitted to Kang-Dong Hospital for

comprehensive physical therapy were studicd in order to demonstrate the effectiveness of an isokinetic test

program using the Cybex 6000 machine.

The subjects were divided into three groups with the isometric exercise group receiving isometric exercise,
the isokinetic eccentric exercise group, and isokinetic concentric excrcise group receciving isokinetic cxercise
(eccentric, concentric) to knee flexors and extensors muscles for a six weeks period using the Cybex 6000.

The results were follow :
1. The peak torque was increased significantly in the flexors and extensors of the isokinetic conccentric

exercise among three groups(p<.05).
- 2. The progress of peak torque was increased significantly in the flexors and extensors of the isokinetic

conccentric exercise among three groups(p<.05).
3. The total work was more increased significantly in the flexors and extensors of the isokinetic conccentric

cxercise among three groups(p<.05).
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4. The progress of total work was more increased significantly in the flexors and extensors of the isokinetic

conccentric exercise among three groups(p<.05).

5. The ratio of endurance was not increased significantly in all three groups.
6. The extensors in the peak torque was likely to recover rapidly than the flexors.
7. The average R.O.M in the pre-exercise and post-exercise was not different significantly in all three

groups.

According to the above results, In the muscle strength recovery for total knee replacement patients,

isokinetic concentric exercise group was significantly greater than the isokinetic eccentric and isometric

exercise groups after a six weeks training.
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HAAE A ToZ Wrdded, A AR & HA
F 15Y6 39, 653 Y4 §5EE S s ¢ A
UA] HARE 3L, F HA T2 A4 F 1300 39, 6
F2 AN 55858 8hn b H oA HARI. ¢
FFolME 30°/sec, 60°/secolA 53], 120°/secellA]
€ 203 & 3=E sigint. A WA T AL ¥ 628
1312 19 339 53 LS 1T 6 3 5 65 F
o] AALE 3l Al £3te] 28 Tl dis] Lolrgdet,

3z A gty 454 EF717< Cybex
6000& AME3t] &5 £3H9] AMIH FJT
W& 3 Eo3, 49 3, W 4& AF U E
23, A €3] B TAFEHY 5 SH3)
rt.

HAAE A o #HE 90% A 3o k3l ¥
AEN ZE flgle] A9 dERE YW 92 Axn
A 2AA7 3 V1A 85T - 25 %0 o
AFEE 33, tho]ur2ulH (dynamometer) el 4}<l
Z(input arm)¥ 3E 27t HYPSEF don 4E
13 WE 4 AZdA 191 Yol AnsA 133
HFig. 1). AAANA A 23 A 7179
gl el dis A3 A ¥ 2 HA
F3lo] A48 =S 3.

AAM] WA ol 98 v E2AE Fs] o
glo] FAZE 290 vlAe 9 vAlIES st
AARE 30°/secd] ALmAAM £3H A4, 27 58
o] Yo 33 yEIlES 3w, 283 FAE 3
g 3 60 /secd] £$EM B A, 23 LEL 3
9] 3oz 33 wtEAZch, 2elw 283 F4& 33
2 & F BE &5 120 /sec?] $EZ 203] VHES A
Art. ¢34 5L A Ao 41A
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Epil=s g AN J7, EFAAE TR, paired t-
test, one way ANOVAE ol &3] BAH o<
3) 24 Wy A% st

Figure 1. Isokinetic test of knee extensors and flexors.

A, H# #AFL 59.57+9.50kg, B AL 157.14
+3.18cmelQth. TAA $&E T 3T d¥L
59.71+7.484, 37 AF& 62.00+8.70kg, B A
A2 157.00+£3.42cmel ik, AA HF A%L 59.62
+6.004, BF #F& 60.10+7.84kg, BF VFS
157.142:2.90cm%HTable 1).
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In.
1) eichael Yurs S4
=34 £%7e] ¥F 99 60.57£2.074, B

A& 58.71+5.65kg, HF AL 157.29+2.50m
olich. YAA S4BT B 9% 58.57+7.59

Table 1. Physical characteristics of subjects

Group n Age(years) Weight(kg) Height(cm)

Isometric Ex 7 60.57+£2.07 58.71£5.65 157 £2.50
Isokinetic eccentric Ex 7 58.57+7.59 59.57+9.50 157.14+3.18
Isokinetic concentric Ex 7 59.71+7.48 62.00£8.70 157.00£3.42
Total 21 59.62+6.00 60.10+7.84 157.1+£2.90

Values are mean+S.D.
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2) Zd| E23

&3 283 te] Aelel 9 Foz vehllojAl A
& godalm it} Asda T YFg Aolg A
A7) i8] WSEE AP S AN A, T34 *
24 slolde €34 AA2Y +FA, 539 F
o E23¢ 30°/sec, 60°/sec, 120" /secolr] 242t &
2|g atol7h AN (p.05), BF29] % 4 w3
Aol 7} (ATHp).05).

Table 2. Peak torque of knee extensors and flexors

LAY 5&EFT Yol €84 ddER 25
29 534, E539 g E3aE 30°/sec, 60°
/sec, 120°/seceld #zt 2% K@ elr} Ut
(p<.05).

FAAY 552534 doMEe 34 A2 2
29 £33, €539 Y E23E 30 /sec, 60°
/sec, 120" /secelX Zzt =5 folgt Aolzt Ak
(p<.05).

A 2339 32 oh57 Zrh(Table 2).

Isometric Ex

Isokinetric
eccentric Ex

Isokinetric
concentric Ex

oy pre 43.29+10.67 20.43+ 1.81 12.14+ 3.44
sec
post 60.85+19.41 56.29+11.43 57.29+13.24
pre 39.43+10.85 32.00+ 5.16 20.14+ 4.95
Extensors 60° /sec
post 55.43+14.66 50.00£+10.26 51.86+£10.73
. pre 33.43+ 6.95 28.43+ 2.51 17.71+£ 5.19
120° /sec
post 43.57+ 8.77 43.29%+ 9.93 41.14% 9.56
3 pre 19.86+ 4.30 17.43+ 8.34 12.86+ 5.49
30° /sec
post. 23.86+ 8.36 27.43+11.31 26.43+ 7.46
pre 17.86+ 5.27 15.00+ 7.02 13.14+ 7.10
Flexors 60° /sec
post 22.29+ 7.85 24.00+11.08 26.14+ 7.69
. pre 14.86+ 6.64 11.14+ 5.05 8.43+ 5.83
120° /sec
post 18.57+ 6.48 15.86+ 6.15 19.71+ 6.52

Peak torque : newton-meter(Nm)

3) FHELR T 9] kAt

%-‘&@-‘4 AAZH 2329 HYELAE 47 &F
g niasie) NEL(%)2 BAF A=
%-L} Q‘:} (Table 3).

2} 330 ko] AolE AR A8 dAEAEY
& AAF A3} 30" /sec, 60°/sec, 120°/secolA B
Hoez foAg F717F ARXAGH(PPT30E=.008,
PPT60E=.000, PPT120E=.000, PPT30F=.001:

r)d
-|o|a
o
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p<.05).

SAF 9 FEEE Duncan AHF JA§ A3,
=& 30°/sec, 60° /sec, 120°/secol A ztz} A4
545 T(223.86, 158.43, 132.86)°] £33 +%
(39.43, 48.00, 27.29)7 AN 5545 T(61.14,
55.14, 51.43)R0 A= ol 3 F771 sl
th 2322 30 /secol X A FEEET(121.57)
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Table 3. Peak torque progress

Isometric Ex

Isokinetric

eccentric Ex

Isokinetric

concentric Ex

) 30" /sec pre 37.29+17.14 61.14+18.07 223.86+181.14
Extensors 60° /sec pre 41.43+26.64 55.14+£23.58 158.43+ 38.00
120° /sec pre 30.29+13.51 51.43+34.30 132.86+ 30.24

30° /sec pre 18.57+22.63 59.86+23.26 121.57+ 62.29

Flexors 60° /sec pre 27.14+29.19 66.86+38.26 140.29+132.93
120° /sec pre 32.57+34.97 48.43+27.34 263.86+329.46

Peak torque progress (%)

4) Ye| Ha

Eeart olF A= 45 delgx g, 25
o] & & e ¥ FHE FENE AR, £ 4
FMe Haags e

X 8A7 Fo] Bk Aol AP As) dER
B335 AN Ao, 544 £52d dolMe &
oA A2 $5A, £FFY A9 FF 30°/sec,
60" /sec, 120°/seclAl Z+2t frol @ Aol7t Az
(Prwsoz=.006, Prweor=.003, Prwizoe=.005 :
p<.05), EF2¢ A% ZZ {olF Aozt AUt
(Prwace=.063, Prwsoe=.090, Prwizor=.132 : p).05).

A 55E5T M e =R Ad2H 2F
o9 +84d, 5% Ad ELAE 30°/sec, 60°
/sec, 120" /secollX 24zt 25 feldt atolzt ARATH(
Prwsce=.000, Prweoe=.001, Prwizee=.002,
Prwaor=.001, Prweor=.031, Prwizor=.003 : p{.05).

FAA 5452ET M e £3- A2 =25
29 284, £5F9 A ELAE 30°/sec, 60°
/sec, 120" /secollAl &2t 25 2@ zel7t AR
(Prwaoe=.002, Prweoe=.000, Prwizee=.000,
Prwaor=.000, Prwsor=.003, Prwizor=.001 : p¢.05).

Al 349 gk v Arh(Table 4).

Table 4. Total work of knee extensors and flexors

Isometric Ex Isokinetric Isokinetric
eccentric Ex concentric Ex
v/ pre 26.71+10.55 19.43+ 4.69 10.43+ 4.72
80/sec st 37.43+15.96 34.86+ 6.20 37.14+12.86
. pre 22.57+10.78 17.71+ 4.15 10.29+ 3.59
Extensors 60 /sec et 34.14+14.14 31.29+ 5.40 32.71+11.01
. pre 18.57+ 8.14 14.00+ 3.06 8.14+ 4.56
120° /sec
post 26.71+11.97 25.43+ 6.05 25.14+ 8.28
.y pre 18.00+ 7.75 1271+ 6.58 8.86+ 5.18
30/sec st 22.14+10.25 24 57+11.00 23.86+ 7.95
o0/ pre 16.43+ 7.87 11.57+ 6.60 9.00% 5.97
Flexors SeC post 20.29+ 9.79 21.86+12.77 2243+ 8.46
. pre 13.14+ 7.90 7.86+ 4.95 543+ 6.02
120° /sec
. post 15.71+ 8.20 . 13.57+ 7.32 15.71+ 7.57

Total work : Jule(J)
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5) 29| s2te| B4

WA RS 2329 U] FFE 474 &84
T} SEFE viwdle] HES(%)E EAEAR A3
53 #t} (Table 5).

Z} 23 dake] Aol g AAE) 8 dYENEN
& HAIR A3 30" /sec, 60°/secollA] BAA o2 Ko
& Z717F AAJTHPTW30E=.013, PTW60E=.000,
PTW30F=.003 : p<.05).

Table 5. Total work progress

EAA folg FE5E Duncan AFE 23§ A
AAZE 30°/sec, 60" /sec oA 4t FAA 54585
T(324.57, 224.57)°] 534 2%T(37.85, 49.86)
7 DA 55T T(85.43, 84.86) Bt e ¢
o] FJ3 F717F AT, FIF2L 30" /secoll A FAIA
TEEET(222.00)0] 534 +FF(23.86)7 944
TEEETT(99.43) 8t =] 2o Rl Fuht
pei=d

32

Isometric Ex

Isokinetric Isokinetric

eccentric Ex concentric Ex

30° /sec pre 37.57+19.37 85.43+30.97 324.57+296.68
Extensors 60° /sec pre 56.14+31.50 84.861+55.38 224,57+ 78.12
120" /sec pre 45.00+17.38 87.43151.56 381.29+495.89
30°/sec pre 23.86+27.28 99.43+29.94 222.00+154.36
Flexors 60° /sec pre 27.58+27.98 103.43+68.27 243.571276.50
120° /sec pre 36.29+£70.51 79.29133.00 408.71+£661.09
Total work progress (%)
6) X|7¥& (Table 6).

ATYLE 120 /secolN 208] WEEEZ A5 63)
HE2Fol ol Aol 2o that vhAlet 63 W
£EoN dojd do] £TS WRET AN

Table 6. Endurance ratio at 120degree/sec

Al 2o A8 Fo A 7Y & AU vl wsly)
A, HSER t-AF & AAF A3 A 2 2% FAH
L2 #9F A7t Ak (PERE=.733,
PERF=.301 : p>.05).

Isometric Ex

Isokinetric
eccentric Ex

Isokinetric
concentric Ex

Extensors pre 90.57x 7.70 97.43+17.03 91.29+25.31
post 88.71+ 9.64 86.00% 5.07 88.00+ 6.90
Flexors pre 75.71+28.98 71.86+27.12 86.43+37.06
post 95.86+15.23 81.57+ 8.12 75.00£25.71

Endurance ratio at 120degree/sec (%)
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7) AX2n 222 HER3H|
WA AATT 2329 Y9 vze AA29 F

Table 7. Peak torque ratio of flexor to extensor

QEQ A Y 2J29 HUESAE HES(B)E
EA 3T} (Table 7).

Isometric Ex Isokinetric Isokinetric

eccentric Ex concentric Ex

30" /sec pre 81.43+27.04 85.14+43.37 107.86+43.55
post 71.434+30.40 84.86138.63 74.71+18.39

60° /sec pre 80.57+33.21 78.71+37.84 105.29+50.27
post 72.141+30.37 84.14+44.93 81.43+22.10

120° /sec pre 75.29128.74 63.43+£25.04 71.57+£41.00
post 73.00+£26.27 64.43+26.76 78.29+25.43

Peak torque ratio of flexor to extensor (%)

8) HE AHIISHHA

SEA] dold WF HAERY o), £5A AW
234 $57d) 9lo) 83°41, £5F A E 84°H

Table 8. Average ROM

o} 253 AA 944 F5FT o) TR,
EEF A e 81' A}, TEA FAM A T5E
T o] 69° A2, TBF A e 78 Al &
7+e] 22 th&o} 2oh(Table 8).

Isometric Ex Isokinetic Isokinetic
eccentiric Ex cocentric Ex
pre 83 77 69
post 84 81 78

Average ROM : degree

v.on #

o) A2e =¥ A7) FUIEAA &9 28AEY
o vbA £ Z7lelglch. 53] ¥Ae 5%, ¥, 9%
L5 A 52 295 23y Ay e 7]—7«‘1.9._.1 CE]
A AE 58] WojA T RYEAE aske 94 4G
FPA e /A skl Faph ST £
WiRol 228 7haA7a B &% ATS 1A
e R A2 2R WA 85-S vt
Al o] BAgoze APE FA3M BHIIF 7,
2000).
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vl {erosion) o} A7) B A3} F2Fo] =EHD
ol E i EZ1E 5, 1998). ol21& &84« FAAY
o] R3PS W Zvlde THA L5 (&HA F
1991: AER= n34d, 1998)3 ETABEA 15]%°]
745 A de 4 S AT AT 5,
1993).

FHAY, Folelx #4Y, 34 e dE dAde
Z Q8 ojxtd o2 T dFo] Haso] MY 4



7% 53] nye FAA A4 e AF &3
A AAFEo] APEL UF £ AAgE Fole
hPE WHEEHY Y5, ¥y L 539 A2 7%
FHg Ag F gon(AAE F, 1990 : A4A &,
1990), AEAH ol92H1992)& 90% ©13NAH &%
o] 2453, B9} AwE 22 YE § Utk 33
t}. H2 2eiA 8 d3He £ ANEE 84
7} B vl Balo] EolN 3 AGYEF R tig Bt
7} B a3 (o] 91, 1994), Q1 F €84 A PE T
29 3Heo @Al MFRalel A ¢ FAAHA
N5 8L A8 v+ Fa3t.

529 Y 29 Ho] ¥ glo] & IH3
534 £, 92 29 S S & 954
71E deje] A4 3, 29 97 o] YA YR
o 2 o 2o] I& B3tz o7t solve 7&
o] 944 £50] glon, 2179 Yee 23 HYol
ttz2d 28& /M7 eMe 944 %, 534
2, FAA SIS, 1995).

F& F 29 8L AT &5 T84 2%
7 554 8ol F2 AMRHY 554 &F Tl T
A4 55 259 944 55T k. $34 5
o] AAZ FFHE AFed 2§ AHe H2& A
2 Ao A3 P9 BE 28 AUt $9E e
ArEe FEF AT BN F&3e o] Fasi)
Hettinger®} Muller(1953) <8 43s1E A 544
L5 13)d 5-6%, 3 19, 13U 5-63] A3
< F33

THA LB & Aol disjM e oA AFAE
& A2 dg $3A £ L 710 A &5 A%
£ ¥3 8lglon|, 53] Liberson(1984)& 623t 3%
she 2P S B3 SAA 28] £3E FEd

54 8N gL vlE Haz EE&Ed g}
o Hu9 P& L33k dojd HELAE E3h=
Roz BHLFY A FUE B3l o] A|HAA F
Be 25998 gAAA 289 Y P& A&+
ek, QlAle] AR = 289 FAEYo] BHEE F
Aoz 3AgFo] dojd of oJH EAE U F+ A
© ¥& 2Yolzt 2@t F Yol lEiA e AR
B & digte oz g2 As &3 e]7] A3t
o 7HEA 3 Falo A2, delze JE-ge
(foot-pound), ¥&-*|eHnewton-meter), Z1Y-
ek (kg-meter) 5ol AHEE 1 JEH Cybex 6000 5
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&4 £%7179 7$ole FE-vlek(newton-meter)
2 BAHAGEAE 5, 1986).

224 $50] £90€ ol ¥, 54 71FE o8 &
Zo] A 7127 FHE HalFo| o]F Y A
A A FA] D v} sk, MY be &
A oA 5§ AL F UtHol3AS} HEE,
1998). =& <149 #A] vl 4A A& +71 3
o, A2 v wkd oz FAA gk opal 44
Eo 3 5o 240 szt 4] 2 BER
2 98} @ol AF (A& 5, 1986: A4E &, 1991
A% F 1987: ol whxd, 1998) slof A,
=g FeF SREAAR A S5EFeEA A%
7} ATFAFA 5, 1997: 9I3d B, 1995 AFH F
1991; ¥ed &3 734, 1990: Buchannon, 1982) =
olAct. 2, F&F Bl 23X gl ¥4
S&£e5d 3 A7 ofF RuHR gop & A7
A 554 $5T, YA 55T, T 558F
28 Yol 554 %717 (Cybex 6000)2 233
B A =g vlmsie] Bt

H2 oz dAd 5454 ZEAE AHH 2
AR Grlol 4A o848 4= Sled, Aestd 554
274 thdt Al FAd vlaA 4A AL &
Adcke & 73 AR T4 ELF ¥ ohie d
A Eoa9] 30| 7158zl

AT 519972 A4 F3o] A LR
vala] AR o] A4 F&o] HEld HAS 2
F20] e 2 R Hfe] & T ol olg T
o 3¢ A& sk 2ol ge TS E 5 A
omg gy 38 FAo Fubyld) shA Egw ojok
& %9 THeL s

Lacerte 5(1992)2 744 §42+%S ©¥502 3
A% $44 &Fou 944 55 Uk
FAUS A 453 AAH 299 I B F
A9tz 4t Rodgers) Berger(1974)= o) o] &}
o] A3 R3] AFge}r] A8l FUHe S AR
7} QA4 £2oM He AoZ Hol Y44 &4
o & A8 & etk gt 28y, £33 AXE
% A & F A JEARAE Y44 +F
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