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The Comparative Study with Isokinetic and Isotonic
Exercise Knee Joint Involved Side in Hemiplegia Patients

Sung-Ki Moon, SOO-Sung Chae, Gun-Sik Jun.

Dept.of Physical Therapy Room Chungnam National University Hospital
—ABSTRACT —

The purpose of this study was to find out the effect of muscular strength of quadriceps,
hamstring of knee joint to isokintic, isotonic exercise treatment in stroke. Data was collected
from 80 stroke from January 10. 1994 to april 10, 1994 in a Chungnam university hospital.

The results were as follows;

1. Peak torque was higher isokinetic than isotonic excercise group both in quadriceps and
hamstring of knee joint, 6 weeks, 8 weeks 10 weeks showed statistically significant in
isokinetic exercise training group.

2. Total work was high isokinetic than isotonic exercise group both in quadricaps and ham-
string of knee joint, 10 weeks 12 weeks showed statistically significant in isokinetic ex-
ercise training group.

3. Average peak torque and total work was higher isokinetic than isotonic excercise grour
both in quadriceps and hamstring of knee joint, showed statistically significant in
isokinetic exercise training group (p<0.05).(p<0.01).

Isokinetic and isotonic exercise treatment were needed for sutable walk training in stroke.

But I think that better method was isokinetic exercise treatment in muscular strength and en-
durance.
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Table 1. Distribution of studied subjects by general characteristics (%)
Variables Isokinetic Group Isotonic Group Total
(n=40) (n=40) (n=80)
Sex
Male 21(52.5) 23(57.5) 44(55.0)
Female 19(47.5) 17(42.5) 36(45.0)
Age
<50 7(17.5) 10(25.0) 17(21.2)
51~55 11(27.5) 4(26.7) 15(18.8)
56~60 9(22.5) 17(42.5) 26(32.5)
=60 13(32.5) 9(22.5) 22(27.5)
Cause
Ischemic 14(35.0) 17(42.5) 31(38.8)
Hemorrhagic 26(65.0) 23(57.5) 49(61.2)
Involved side
Right 20(50.0) 22(55.0) 42(52.5)
Left 20(50.0) 18(45.0) 38(47.5)
Body weight(ibs)
Male 125.52+13.419 124.13+£13.24
Female 121.31+£12.95 122.29+13.38

a) : meanxSD

Table 2. Comparison of peak torque in isokinetic and isotonic exercise group (ft-lbs)®

Quadriceps Hamstring
Power/Duration
Isokinetic Isotonic Isokinetic Isotonic
Initial 11.95+4.81 8.02+3.50 9.85+3.08 8.40£3.51
2 week 16.22+5.90 10.95+4.99 13.50+4.52 11.05 +5.88
4 week 18.87 £6.56 14.92+6.47 16.72+8.46 14.22+£5.67
6 week 23.50+5.23* 19.40+5.81 20.404£5.32 18.61+3.24
8 week 31.45+8.07* 27.65+8.56 26.72+7.38 24.25+6.68
10 week 37.37£8.96 34.15+8.31 30.22+1.09* 26.60 £5.55
12 week 42.65£8.53 36.75+£8.20 34.85+8.04 32.55+6.34

* P < 0.05 a) . Mean=+S.D.
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Table 3. Comparison of total work in isokinetic and isotonic exercise group

(ft-lbs)®

Quadriceps Hamstring
Power/Duration
Isokinetic Isotonic Isokinetic Isotonic
Initial 111.07 £43.81 97.02 £37.50 96.85+£31.08 82.40+30.51
2 week 144.30+55.90 130.95+43.99 130.50+46.52 103.05 + 35.88
4 week 168.87 +63.56 148.92+65.47 166.72 £48.46 139.22+45.67
6 week 230.50 £56.23 220.40+54.81 201.40+53.32 180.61+33.24
8 week 335.45+80.07 317.65+83.56 265.72+£77.38 236.25 +76.68
10 week 388.37 +87.96** 328.15+82.31 300.22 £81.09 289.60+75.55
12 week 442.65 +80.53** 360.75 £ 84.20 400.85 £ 78.04** 333.55+76.34
*% P <001

a) . Mean+S.D.
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Table 4. Comparison with increased peak torque
and total work between isokinetic and isotonic

exercise group (ft-1lbs)>
Isokinetic Isotonic
Peak Torque
Quadriceps 28.63 £6.47* 25.81+5.85
Hamstring 23.46+6.23 22.55+5.53
Total Work
Quardiceps 242.78 +£40.63** 205.75+46.15
Hamstring 212.59+35.26 195.70 £ 45.52

* 1 p<0.05 % % :p<0.01
a) . Meanz=S. D.
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Table 5. The correlation among sex, age, body weight, peak torque of quadriceps, peak torque of ham-

string total work of quadriceps and total work of hamstring by isotonic and isokinetic (ft-LBS)®
S1 S2 S3 S4 S5 S6
S2  Isotonic 0.0757
Isokinetic 0.1255
S3  Isotonic 0.2662 0.1895
Isokinetic 0.4484* 0.0569
S4  Isotonic 0.0888 0.2131 0.2746
Isokonetic 0.1566 0.0676 0.1649
S5 Isotonic 0.3299 0.3993 0.0831 0.1726
Isokinetic 0.0685 0.2540 0.0197 0.4364*
S6 Isotonic 0.3315 0.2631 0.0428 0.6908*** 0.6250***
Isokinetic 0.1009 0.2172 0.0025 0.7634*** 0.3441*
S7 Isotonic 0.1463 0.1956 0.0100 0.2150 0.8339%** 0.6574***
Isokinetic 0.0260 0.0423 0.0339 0.4704** 0.7624*** 0.3144

* P < 005 %% P <001, **x% P < 0.001
sl: A s2: 98 s3: A% 458 A2 Y9 5. ¢8H A2 49 2%
s6: o4 2 HU$Y ST £BE BZ 49 2%
V.1 # Lo w9 Fadm, AANAHL 7F &
e P9 /A, @5eF, T8H T
Cybex I+ Isokinetic Dynomometers & & X387} o|FoiFof &rt.
o e ¢z Yeha ivh ¥ #4 19813 Wyatt®&= AA7)5e ByYg 3
S5 HE A gol $AY $ U Pg 3 AMAE £RHF ZHo] FHZAEI}
@itk 2 go] RS AHogHE Zd  230°/sec o|Fe] AEEAM JTHoE HE
et Fgoz &R Aget gFoly] gs F F Yook bt e o HE
A A e Fad A@:sn WelE foort T OEAES EHIYFO £@H THEH £FL
pound, newton—meter, kg—meter &8 & He T3 =9 5o Hade ¢
Y 2= glon, Cybex I* Isokinetic Dynamom-  AlARSHTH.

1o, o
g Ao

eterdl A} = foot—pound 2 ¥ A3kl 19673 Hislop®} Perrine'¥ & F&£4 £ E9]
HEY Agosw AA7te] EBar dg @ vy FAHI dBF EERANN EFE
3o ABHFAN LENEE §29 7%y Fn EF FAA FEJ m HFo] Wzt

- 170 —



i Jledties 54
Aoz HrHE 5 9l
&4 849 EYANR F 1 AHRE
0 % =82 Fu 54

A ol ¥ EFEAE

(=)

BCANT

g 2o W mUSEAN £38 Fo =3
£EoAT S 2718 BAGR BREY
o},

=3 B 7t = o
w2t B A7 o]l YdvtHoz o U &F
- A (inverted—U shape curve)g uebd ],

FEHE Ao Yo dEFH Ao ot &
o7} lon, B AFME HEZ FAE
Al +FLE zolrh A Aoz el
4409 wetME Ay % et U
A& ¢+ Ao

&3 ¥AE ImE A ByYL£E &7
o] 7158 E Hrid tdstn AAH =
7} Fd3 Wade®s Rudlgon, B Ao
M T&548 33X AEF 32} & o]
B e
I0m A¢ 2EYE5EE T34 E5Fd 44
TEY €52 KA FHH A

Glasser'”= AUREAQ HIYPFHT =
v A &4 EFXEE Fristd A8
TAA BHYP&TE WA= FRont
stxe] HYPFPerl FolA HEo] Fv}
or WE £x2 $FXNEA =452
ANeE & g F o ad44%0n 2
StHA T AEA &R Qo T&A4
TAEE 53] FEro Tyl anFHolg
Fs .

19873 Bohannon®& #Hrju] B4 5L that
© 2 Cybex 1 isokinetic dynamometer& o] &
8tef 30° 60° 9 180°/secoll A o] T2t ofm

} O
B

da3 Hxr7b HagiA

Ho o fdo Az )

Rodo koot 30 i P 2

Je FEBAT dor BE £E404 58
W Z&9 Ao FdeE 58I JE
i e B XRY olfH HiE u$ =
B}

2 dFqA Hsd 60 THA 42ft
~lbs, B4 37ft-lbs, 2 F 5V, & 59 3}
S7e0] Bg 120ft—lbs, 85ft—lbs, 70ft—lbsk.
e 2 Aoz ez, 49 3 180%
oA E&A 400ft-lbs, A4 360ft-lbs,2
7 Y, 7 o] Bi¥ 1200ft—lbs, 1450ft—
lbsEth= We Aoz Yeen, 1 olf=
= B dFdAE #AE g s FAY )
ozt A%t FEEFAEE +59
A" A|FGME F&o] FAdE £F3d &F
T g JdA Hn A FEREG By o
Bol 331 st Br)wgste AREII
g s oy

2 dRgME
7 dukyel

ey fA(EL dioe=z
EXE 9d T&44 &%
g Friste AAg A3 584 534
Ao 33X Yuide=-F7 2 759
o & =gl HAYn HAgx, FF
7] #upy] @xte] EEYXE A Yo FEA
SFXNEE HUlste Ho] uFASdY &FX
28X AF"H e 445 HEgde =W 52
TEAA B71E FEAD F HEAH T et
A2 &5 &g maA s Aol &
urfolgt Mztsle goz old e gL oA
-7} o] FolA ok grin AyztE ).

12

3

oo Sy

A
H]
3]
3]

v.g B

19943 14910Y 5-¢ 19943 4¥€10¥U71# &
g Ay, A7y, AR
PET HEF & HHoE F5Y &5A
29 T4 +FHEE ANYF Cybex I+
Isokinetic Dynamometer& o] 43td #Z29] &
B4 A2% 229 HAYsd 2 d9 3L
2430 Qe AEe LT 2o

) ¥ 29 AW$Pe 634, 8FANNE

- 171 —



A 4ol dATHP<0.05).

2)F 79 d9 2L 1054, 12577 5%
A BT eBHAZ A4 5T =8
AzEg wgod, FAF Foel AAHp
<0.01), 12FA AN FTHAHAELTL €8F =2
ool 3R 5T £¥d FoERY %o
o, BAF f94e] AAHP<0.01).

3) 5 ¢ Y7 AdHAME F&54
AN AN B ey, #9
ol AAUTH(p<0.05) U9 FFAM= T&
4 EFTAAM T EFTEHT %o,
feAdel AARH(p<0.01).

¥

olAte] Az Mol Wy P9 HYFTYH
% 2723 ¢5dE FHX +FH $454
£5A8 Yol "Hass, 53 29 79

ZRdE 554 EARI o §88 Wyol
% Az
% 1 g 8

L AE, Aes, A8 BA4Ad Lol
A el e sAZY $548% 3
Zb. gk el et a ], 12(1) 1 96-110, 19
88.

2. 275, VHE, AT, AT BT
do] AW FA2gol WY T4 I
7. i & ejstsl x|, 13(1) : 53-60, 19
89.

3. Mg HEZe Y4H A B
3] =], 28(4) : 303, 1985

4. o EFEREDREL

B35, {724, 213
. tﬂfwgmﬂﬂ, 32(3) : 283, 1989.
é\_z_]’.i‘i}‘- "T'TL_}‘}'! )\_‘Ev p39 19

—-172 —

6. SA% I AEE %74]“15'_ 1990.

7. 3449, ¥ 3, AVNY, FAR TS 2
B71TE o8 A %# 2 Ad29
2HF7e % A7 AP F YA
A, 9(6) : 1043-1050, 1984.

8. T, A, A I vtdw HA eF

10.

11.

12.

13.

14.

15.

16.

17.

. Bohannon RW, Smith MB:

o £dAR 289 THA Z2EHL o
A o) gr3] A, 14(1) © 102-109, 1990.
inter reliabil-
ity of a modified Ashworth scale of mus-
cle spasticity. Phys ther., 67 :206-20,
1988.

Coyle EF, Feiring DC, Rotkis TC, cote III
RW, Roby FB, Lee W, Wilmore JH : Spe-
cificity of power improvements through
slow and fast isokinetic training. J App

_Physilo,, 51 : 14371442, 1981.

de Lateur B, Lehmann JF, Warren CG,
Stonebridge J, Funita G, Cokelet, Kathy,
Egbert H . Comparison of effectiveness of
1sokinetic & isotonic exercise in quadriceps
strengthening. Arch phys Med Rehab., 53:
60-64, 1972.

Glasser L : Effects of isokinetic training
on the rate of movement during ambula-
tion in hemiparetic patients. Phys. Ther,,
66 : 673-676. 1986.

Hislop HJ, Perrine JJ : The isokinetic con-
cept of exercise. Phys Ther, 47 :114-
117, 1967.

Moffroid MT, Whipple RH : Specificity of
speed of exercise. Phys Ther., 50 : 1692 -
1700, 1970.

Muller EA : Influence of traning and of
inactivity on muscle strength. Arch Phys
Med Rehabil, 1985.

Rusk HA : Rehabilitation Belongs in the
General Hospital. AM J Nurs, 62(9),1962
Thistle HG et al:
New concept of Resitive Exercise. Arch

Isokinetic Contraction,



Phys Med Rehabil, 47 ; 279-282, 1967. 19. Wyatt MP, Edwards AM : Comparison of

18. Wade L : Strength variation through the quadriceps and hamstring torque values
range of joint motion. Phys Ther.,, 39: during isokinetic exercise. J Ortho Sports
145-152, 1959. Phy Ther, 3(2) : 48-56, 1981.

- 173 —



