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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 studied in order to demonstrate the effectiveness of an isokinetic test
program using the Cybex 6000 machine.
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The subjects were divided into three groups with the isometric exercise group receiving isometric exercise,
the isokinetic eccentric exercise group, and isokinetic concentric exercise group receivind isokinetic exercise
(eccentric, concentric) to knee flexors and extensors muscles for a six weeks period using the Cybex 6000.

The results are follow :

1. The extensors were increased significantly at all groups after 6 weeks training(p<.05).

The flexors were increased significantly at isokinetic eccentric and isokinetic concentric group but no
significantly differences at isometric group(p>.05)

2. At the effect of extensors and flexors after 6 weeks training, higher to 30° /sec of isokinetic concentric
exercise, lower to 120° /sec of isometric exercise.

3. The peak torque was more increased significantly in the flexors and extensors of the isokinetic
conccentric exercise among three groups.

4. The total work was more increased significantly in the flexors and extensors of the isokinetic conccentric
exercise among three groups.

5. The ratio of peak torque to body weight were more increased significantly in the flexors and extensors of
the isikinetic conccentric exercise among three groups.

6. The average power was more increased significantly in the flexors and extensors of the isikinetic
conccentric exercise among three groups.

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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Table 1. Physical characteristics of subject

4 2Axse W, EFUE e, deRE
t A3, 49 ENEAE o] g5l BATHH fodE A
A&ch.

. d+&n
1. i PrhAel Yt S4

=34 539 HYF 94%8-E 60.57+2.074, HF
# & 58.71+5.65kg, Wt AL 157.29+2.50cm
ol k.

AN S5LETe] YT 932 58.5717.594, ¥
7 AFL 59.57+9.50kg, T AFL 157.14+
3.18cmei it

FAA 542579 BT 9% 59.71+7.484), 3
7 3L 62.008.70kg, HF NG 157.00+
3.42cme] At

Ax BF 9F L 59.62+6.004), T HFL&
60.10+7.84kg, W A% 157.14+2.90cmA
(Table 1).

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

Isometric Ex 7 60.57+£2.07 58.71+5.65 157.29+2.52
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 60.1017.84 157.1 £2.90

Values are mean=®S.D.

2. =t E23(Peak Torque)

@A Fo] PFge Aol & HAs] & &R
B -4 S AA G Aoe o3 2t

224 LB doiMe £ AAI9 53R,
$E%9] deo] F& 30°/sec, 60" /sec, 120°/secelA
Ztzt o Aeost AR (Persoe=.015,
Pereor=.003, Prrizoe=.003 : P{.05), S¥29 A%
4zt @ Aol st Ak (Peraor=.091,
Prrsor=.053, Prrizor=.052 : P).05).

AN 55250 e €34 Jd29 =5

29 %A, £5%9] A EoAE 30°/sec, 60°
/sec, 120" /secolX] 24zt 25 fold Aoz} AU
(Perace=.000, Persoe =.001, Prmizee=.006,
Prrsor=.002, Pereor=.004, Perizor=.002 : PX.05).
FAAN 52274 oM e &34 Ad2H
29 $EA, 2539 HU E23E 30°/sec, 60°
/sec, 120° /secolX 24zt B {ol@ Aol7t AU
(Peraoce=.001, Perreoe=.000, Prri2e=.000,
Prrsor= 000, Pereor=.001, Prrizor=.000 : P{.05 ).
A 27r9] @& o7 2ok (Table 2).
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Table 2. Peak torque of knee extensors and flexors

. inetric Isokinetric

Isometric Ex ef:?:%l:llfr?c Ex concentric Ex

30" /sec pre 43.29+10.67 2043+ 1.81 12.14+ 3.44

post 60.85+19.41 56.29+11.43 57.29+13.24

Extensors 60°/sec pre 39.43+10.85 32.00+ 5.16 20.14+ 4.95
post 55.43114.66 50.00+£10.26 51.86+10.73

120°/sec pre 33.43% 6.95 28.43+ 2.51 1771+ 5.19

post 43.57+ 8.77 43.29+ 9.93 41.14+ 9.56

30°/sec pre 19.86x 4.30 1743+ 8.34 12.86+ 5.49

post 23.86+ 8.36 27.43+11.31 26.43+ 7.46

Flexors 60° /sec pre 17.86+ 5.27 15.00+ 7.02 13.14+ 7.10
post 22,29+ 7.85 24.00+11.08 26.14+ 7.69

120° /sec pre 14.86+ 6.64 11.14+ 5.05 8.43t 5.83

post 18.57+ 6.48 15.86+ 6.1 19.71+ 6.52

Peak torque : newton-meter(Nm)

3. do| 2K (Total Work)

Prwsor=.090, Prwizor=.132 : P).05).

E033 o]F Alge] F& dolgtn 3=, T/
ol & £ Je 49 FHE FEIE Ak, £ A
FollM = BEEE et

w3 o] PFake] AolE A8 Hel dsE
223 & AA S ke og3) 2

Y 52 oM e £ HAZY &5 A,
*5F9 A9 £% 30°/sec. 60°/sec, 120°/secolH
42 {93 Aozt U AR (Prwae=.006,
Prweoe=.003, Prwizee=.005 : P.05), 2329 2%
2t f 9 Aol #l A h(Prwar=.063,

AY $452 oMt eBY AWIH 23
29 &5, 539 g ELeFE 30°/sec, 60°
fsec, 120° /secold k2t 5 fela Ahol7k slgich

(Prwaoe=.000, Prweoe=.001, Prwizee=.002,

Prwsor=.001, Prweor=.031, Prwizor=.003 : P(.05).
T S&F T Aol €84 JAIZH 2329

%A, £EFY Y EL3E 30" /sec, 60°/sec,

120°/secell Al &4 25 fo ¢ ozt ANt

(Prwsoe=.002, Prweoe=.000, Prwizoe=.000,

Prwaor=.000, Prweor=.003, Prwizor=.001 : P{.05 ).
A 2] 3 oh23 ZtH(Table 3).

Table 3. Total work of knee extensors and flexors

Isometric Ex Isokingtric Isokine.tric

eccentric Ex concentric Ex

30° /sec pre 26.71£10.55 19.43+ 4.69 1043+ 4.72

post 37.43+15.96 34.86+ 6.20 37.14+£12.86

Extensors 60° /sec pre 22.57+10.78 17.71% 4.15 10.29+ 3.59
post 34.14+14.14 31.29+ 5.40 32.71+11.01

120°/sec pre 18.57%+ 8.14 14.00+ 3.06 8.14+ 456

post 26.71+11.97 25.43+ 6.05 25.14+ 8.28

30°/sec pre 18.00+ 7.75 12.71%£ 6.58 8.86+ 5.18

post 22.14+10.25 24.57+11.00 23.86+ 7.95

Flexors 60° /sec pre 16.43+ 7.87 11.57+ 6.60 9.00+ 5.97
post 20.29+ 9.79 21.86+£12.77 2243+ 8.46

120" /sec pre 13.14% 7.90 7.86+ 4.95 543+ 6.02

post 15.71+ 8.20 13.57+ 7.32 15.71£ 7.57

Total work : Jule(J)
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4. Fd| E239} HZnte] oA FUY TEFTA Slol &84 AAZT 229
TEA, 2T AF A A 2od9 uj(%)e

AE3 U BeAste] AAE @9 AFF T8N 30°/sec, 60°/sec, 120°/seco)s Zzt 2% §oJ3 =}
d 4 e 3 d3o, A B Jd EIUS o] 7} 9l A o} (Pawrsoe=.000, Pswreoz=.000,
wrg 2 gAY} Pawriz2oe=.003, Pswrsor=.002, Pswreor=.001,

A2 A7 Fo| PAgte] zolg AAEI & QSR Pawrizor=.003 : P{.05).

B -3 & 4A% o og e g, T4HY §4E52 o £ QA2 229

THY SET Y] £FY VA2 254, £F &, 255 A Eea9 v)(%)e= 30° /sec. 60°
o] Ao g H ELT9 ¥ (%)= 30° /sec , /sec, 120" /secolAl Z+2t RE {23 o]z} At
60° /sec, 120°/seco)X z}z} §odt olr} QlUs ({Pawrsoe=.002, Pawreoe=.001, Psawrizor=.000,
(Pswraoz=.003, Pswrsoz=.003, Pewrizee=.002 : Pswraor=.000, Pswreor=.001, Prwrizor=.,000 :
P(.05), 2329 AS A4 fod Aolst gdot P(.05).

(Pswraor=.082, Pawreor=_.056, Pewrizor=.055 ; A b9 2k o) Zeh(Table 4).
P>.05).

Table 4. Peak torque of knee extensors and flexors to body weight ratio

Isometric Fx Isokin(.atn'c Isokine_tric
eccentric Ex concentric Ex
30° /sec pre 26.00+ 7.68 20.43+ 1.8 12,14+ 3.44
post 36.57+13.04 32.86+ 3.08 36.14+11.65
Extensor 60° /sec pre 23.71+ 7.93 9.00+ 1.92 12.57+ 2.88
post 33.29+10.34 29.29+ 2.87 31.00+ 9.18
120° /sec pre 20.14t 546 17.00+ 2.00 11.29+ 3.64
post 26.29+ 7.32 25.29+ 3.25 25.71+ 6.85
30°/sec pre 33.29+ 6.40 27.71+ 8.90 20.00+ 7.98
post 40.14+12.38 44 57+14.65 42.00+ 9.15
Flexors 60" /sec pre 30.14+ 8.99 23.86+ 8.55 20.43+ 9.98
: post 37.43+11.79 38.57+11.59 42.00£11.27
120°/sec pre 2471+ 9.71 17.86+ 6.59 13.14+ 9.10
post 30.86+ 9.39 25.71+ 8.38 31.71+10.61
Peak torque ratio of flexor to extensor (%)
5. & dE(Average Power) &5, 57 HFE 8L 60" /secolM 24 2%
28 atolzt AATHParzor=.000, Parsoz=.001,
B YEL BT 280) & 4 Y= 5o}, Pari2oe=.006, Parsor=.002, Parsor=.009,
A g A 3 Fo] Batgtel Aol 2 AA e &) WE Parizor=.,008 : P).05).
2 -34S AN Ao oa3 2 TAY 55520 o] £34 Ad29 FL29
TAHA EE2 YoM £ AADY LA, A, EEFe] WU 8L 60°/secold A =F
53 FF &L 60 /secolA &zt §-o3 Apolst frolzt o}zl AATH(Parsor=.004, Parsoz=.001,
AR 3L (Paraoe=.006, Papsoe=.015, Parizec=.003 : Par120e=.000, Parsor=.000, Parsor=.001,
PC.05), 2329 3% &7 #93 Aol A Papi2or=.008 : P)
(Papaor=.078, Papsor =.093, Par12or=.083 ; P).05). A 23] 3 o ZoH(Table 5).

YA SELFTo o] e Yues} 22
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Table 5. Average power of knee extensors and flexors at 60° /sec

) Isokinetic Isokinetic
Isometric Ex .. .
eccentiric Ex cocentric Ex
Extensors pre 43.29+10.67 34.57+ 522 19.43+ 6.02
post 60.861:19.41 56.29+11.43 57.29+£13.24
Flexors pre 19.86+ 4.30 17.43+ 8.34 12.86+ 5.49
post 23.86x+ 8.36 27.43+11.31 26.43+ 7.46

Average power :@ watts

1<

6. o WHIISHL(Average ROM)
SEA dold Hi FAdsEE gl
L5 AAA THA 5T o] 83° A, TFF
ZAAM & 84° gt

Table 6. Average ROM

Ho

SEA AA A SE5EF T W T A=,
T3 A E 81"k
2548 AN A4
EF A E 78U
Al 23t} 2+2 o533 Zth(Table 6).

TEEET Sl 69° U1, *

. Isokinetic Isokinetic
Isometric Ex L. .
eccentiric Ex cocentric Ex
pre 83 77 69
post 84 81 78
Average ROM : degree
V.o & 2314 3o} WYY 54T 0P A7E o

58 E5AAM 22 viE AR 5 U
o Fue] P& B33} ol HUELAE Fohe A
o2 FAIF] A PLE B3 o] A|HoA sH
TEEHE GASIAA 259 Al IS JE& 5 ik

TEHY 50 Y€ olF, §&4 71 7E o8 &
Fol AU 7157 FAHE HolFo] o] U4 3
A ATAQ FA] @ vy} shsska, Wi o a &
A1 B3 55 A& & Ut (olAAs} 24,
1998). EFE A 9] & vimd JA J&E +71 3
on, A2 8| oz F44 Bk ol Y44
E93 59 &) 7Mealzth. AU 29 BE3}
& Sl Bol A (AR F, 1986 : A %, 1991
P AR5 7, 1987 5 o1 A9 vr2E, 1998) S
o] A3, £ FEF EAEIAE FHUA
2 23 AW F, 1997 ¢ WA Y 5, 1995 ¢
AeEA 5 1991 : 24 EHR AA4HF. 1990 ¢
Bohannon, 1987) o] #Hcl &), &3 §x19]

A0 x o
o1\ o—
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BuER] gol ¥ A 5 57, 94U 55
TET, T §EEETE ol 844 ¥t
(Cybex 6000) 2 23| & H =& v wslo] B3t}

SHALE AA ] FolA & 815 Astn $5o &
dain], £52e] HES F1, vhele] 4548 93 o
g4 713& AFdct AR 7Hg Btetan & 72
g AUz Qe g8l £33 e a2 e By
7} v Bo] o) kgt 715d FHs Adn U (FE
& 5, 2000). °)el3 A FHAYG] B S
o z7de $34 SFH(EHY 1991 ¢ 2
17, 1998))3 BeAREA 38| sbedhd A
e 753 S AEATHEA T 5, 1993).

o AlEle =¥ A7 S718MAA 8 34 B
HAS A =9 FUlelgich 53] BAe) 55 ¥y,

5 2% A 5% 2l B3 AYS sixemn
dux] A% FAgo] WolXu HYERE gste Uit
Y FYAde £3-d stEAe Farl F7tEd,
EG WP B3-S AAA| B &% AR B



Asl7] falx RgA A3 SRHE HF YA 3
& 71t gl g oz FPS FAsA Aok
95 %. 2000).

&4 34 BHYL 53, T, THEEHNRE *
A A 7153 Aol g 2 d 4 Aok 34 FEE9
e & dalA YA o, e dEd A 7|
& (erosion) o] 4711 A% AF3l 220 x&FH 1 v}
ZEHEIE 5, 1998), =3 Bty 3k 24 B
Jake A o] glrta st rHel T 5. 2000).

A3AQ 24 AL vjnaE ASZ o] FolH 2
AtelE A9 uhiglol &FolA At AT &4E &
e A 2R oz Asl] FUF FFol
Sue 23 Bage] gsiE s SANgH A&
A% k(A E, 1992). A @AY, FolE =
A, 3 = O E Aoz s oAz B
A AFo] g glo] W ol A% A 53l nyef g
o7 HEg e oA AXGPEo] AlE
o} 22y 430 93 Haga B S NEEY
uiAde] #4171 ¥t} (Sarokhan ., 1983). 9F €2
A A T Y BAEEHEY g5, 93 %
229 7Ztxst 715 35S 4 Ao EHAR F,
1990 : A4 5, 1990), HFA7 <]9Z(1992)&
90% o1dolA T30l 24H 3, HA g AdE 22 W
Y 4 gitkz siglo). 2 2846 o2Ee &3
A ANTE At Do b BAlo] FolAn A"
Zztd] i Yozt ool (o] ¢s], 1994), o
A A To 2Y e sPH] AFHae} &
A 2 A 7% FE A of- Fasi

& 3 29 8L A% eFoEME T4 2%
% E54 230 F2 AMHn 554 &% FA= 7
A 5T 944 Bl ok, 53 &%
o] AAZ AFE AT 28 HHe H=g FIA
2 Azl 73 g3 2E 2§ A 598 ¢ AS

9% &

o] &
o =2

=20
e

Axe] 283 A B¢ £33l Aol Fasjcl
Hettinger$} Muller(1953)€ 237238 A& 534
&= 139 5-6&, 35 19, 15Ul 5-63] A3

< FEA.

44 B £5 A delA e oMo dxAE
o M e 554 £5A 9 7t g &% 529
2 B3 dlgen], £3) Liberson(1984)& 623 %
e 229 S 58 SAA &5 AAE FPU

28 si7lel AR s o8 UgE FH 3
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Aoln, 9] o7 o) oj8] Hujo] Y2 UH3h=
ahe] 28 Ee T8TY AelgE ol £3 29
& A8 a2 o8 G vt UA ol g &
a9 geje] TS MRS F, 1999). 2
2o 473 2902 2§ AHY 3, FHA WY,
T8 254 Bz 2R Yol Feehe I A

, 259 gaaz, 4", A 2 AFEEY 7
1991) 5% & $ sled, Ay AR M 259 2
f2o] BAHEG FAo2 FALFo] dojd o oH &
A2 39 £ e & Wi F go] 7kiAle AA
022 Zd gl AzZter 39l Az} g3 o17]
sl 711 3E Fol AEdy, I9Ee HE-o
&= (foot-pound), F+-=-71E (newton-meter), AZ1
#-0]8 (kg-meter) S0l AFEH T gledl & 554 &
%717 (Cybex 6000)8] Aol W &IE (newton-
meter) 2 FAHATH A& 5, 1986).

24Ze] dule 29 Aol Wz glo] 2L Lt
=534 75 93P 288 H3EA 28 BEA
7le Feie) A4 %, 29 93 Yol Uiy Pro
H 2 v 2o P& Wiz Ao}t solue &5
o] YAA o] slon, Zzte] Fele 238Y wAol
tize YL IMIE SMe 944 A
F&, T FEelth(Eld e, 1995).

AT v|FH o g wtAdd S454 ZEAle AEA 2
4% B7to] 4A o142 = ded, H4IE 554
ZEAlE ggg A A vlad 4A Hed +
sdthe AL 7R3 Qi3 AN Bed R ohst @
A B39 &F o] 7hsalArh

Dean(1988)& 9AA +5& 744 5 w3 2
2743l A3} ARME Aha T o] Hol EEFH o
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