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<Abstract>

Open kinetic chain exercise has lost favour in rehabilitation after cruciate ligament reconstruction due to

concerns that this exercise is harmful to the graft and will be less effective in improving function. Therefore

rehabilitation has focused over the past decade on closed kinetic chain exercise. Open kinetic chain and closed

kinetic chain exercises were compared for their effects on proprioception, muscle strength and knee instability

in the early period of cruciate ligament reconstruction rehabilitation. The study subjects were 14 patients in 2-

8weeks from cruciate reconstruction surgery(11 male, 3 female; mean age = 44.36 years). Closed kinetic

chain exercise group used ball, balance pad and air cushion, to perform weightbearing exercises and the open

kinetic chain exercise group used elastic rope and N-K table, to perform non-weightbearing exercises.

Between tests, subjects trained 5 times per week for 2 weeks. Statistical analysis was by Wilcoxon signed

rank test and Mann Whitney U test.

* TAA A AR AT FHE 352-6WA] FA|HY EAEA, e-mail: happypt0070@hanmail .net
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In result, this study shows that both open and closed kinetic chain exercise programs lead to an improved

muscle strength and Lysholm score. But there was no improvement in proprioception at both exercises.

Closed versus open kinetic chain exercise in early period of rehabilitation after cruciate ligament
reconstruction surgery do not differ in their effects on knee proprioception, muscle strength and instability.

But the effect of closed kinetic chain exercises was showed more improvement than open kinetic chain

exercises between pre-post exercises. Therefore further study is required to assess effect of both groups in

more long period.
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Figure 1. Position sense testing.
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Hojolt}, AA FAe BT AR 44.36M 0191,
B A4L 168.50cm, FT AFS 69.86kgeI .
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Table 1. General characteristics of subjects (N=14)
Variables CKC (n1=T7) OKC (n2=17)
Age(yrs) 47.43+8.36 41.29+11.47
Weight (kg) 73.00+11.15 66.71+£3.35
Height(cm) 169.00+7.62 168.00+6.86
Mean + Standard deviation

CKC : closed kinetic chain
OKC : open kinetic chain

2) A7 WA e By 54

Aol @ Ao WY 542 AA A 14
9 3 AN AREL Fe A} 11380192, ¥
ARG AR EE e 27t 390

2EEETANE AEAALD AAEE T2
A7t 5303, FRAAAR AdES H2 At 29

Table 2. Medical characteristics of subjects

OIAN, FE F TFS AR AZiE HE 21.14Y9]
At :

dAAEEETIAMNE ARG Aded T
27} 6oz, FHAARIN AAEL e 2Pl 19
ojiem & ¥ &5 AFT A7l HT 36.29%0]
AtH(Table 2).

(N=14)

Groups ACL(No) PCL.(No) Duration of post surgery®
CKC 5 2 21.14+15.39
OKC 6 1 36.29+24.95

* : Mean + Standard deviation(days)
CKC : closed kinetic chain

OKC : open kinetic chain

ACL : anterior cruciate ligament
PCL : posterior cruciate ligament
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2 e DRSBY Lzl wst £77} QUILLET TSN B2ARAD SA%
22§93 Aol7} I3ITHTable 3).
$F A - 3B TA5EA Qe wis
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1)
£% ¥ <84 9% P2 A At BANee
Table 3. The change of proprioception between pre-test and post-test (N=14)
Groups Pre-test Post-test : p-value
CKC 4.00+1.24 2.95+1.49 .088
OKC 3.19+.85 2.38+.55 .078
Mean + Standard deviation(absolute error score; degree)
CKC : closed kinetic chain
OKC : open kinetic chain

2) 2INNEEET QUNELTE 29 THFE AneesIdN O & Aol2 Hgloy SAgHes
A 7zte] vl £l Aol ANUTHp).05) (Table 4).
£% A 3 A0 239 Aole BAALEFRAN
1.04°9on A AEEEToAE 0.80°2 Yeht @ |

Table 4. A comparison of difference on proprioception between CKC and OKC (N=14)
CKC OKC p-value
Pre—Post test difference 1.04+1.50 0.80+1.05 197

Mean + Standard deviation(absolute error score; degree)
CKC ; closed kinetic chain
OKC : open kinetic chain

3. LA ZRAD A2 29| st &5 ¥ 2323 W82 2ge BANe LSS
dAAEEFT ZFAA fodA st
1)$F A-F £33 T8 AT 299 (p(.05)(Table 5).

w3
Table 5. The change of knee muscles strength between pre-test and post-test (N=14)
Groups Muscles Pre-test Post-test p~value
Flexors 16.80£6.1 26.57+7.57 .028
CKC Extensors 29.47+10.65 44.76+11.15 042
Flexors 18.85+5.82 26.28+5.72 .018
OKC Extensors 29.23+6.94 37.52%7.11 018

Mean + Standard deviation(lbs)
CKC : closed kinetic chain
OKC : open kinetic chain
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AAHTable 6).

Table 6. A comparison of difference on knee muscles strength between CKC and OKC (N=14)
M CKC OKC
uscles Pre-Post test Pre-Post test prvalue
Flexors 9.76+6.94 7.4215.68 482
Extensors 15.28+14.69 8.28+2.57 .063

Mean + Standard deviation(lbs)
CKC : closed kinetic chain
OKC : open kinetic chain

A F - EAEAY wst
e@E B dS %7167 19 Lysholm H4+<

=
&
;

AANEEETT QUAELET EF4N 3 3o &
Aoz §9% 712 BYHp.05)(Table 7).

Table 7. The change of Knee instability between pre-test and post-test (N=14)
Groups Pre-test Post-test p-value
CKC 21.86+16.97 46.43+9.54 .018
OKC 19.2949.11 33.14+14.55 .018

Mean + Standard deviation(Lysholm score)
CKC : closed kinetic chain
OKC : open kinetic chain

2) BNNEEEH dUeRE Al sRE B

AR v

+% A - ¥ Lysholm 359 Aol SIS ETT

oA 24.570102 A EEF oM E 13.852 UE
U BHAELETA o & A}olE By F ¢ 3t
o 2@ &ol= UUHTable 8).

Table 8. A comparison of difference on knee instability between CKC and OKC (N=14)
CKC OKC p-value
Pre-Post test difference ~ 24.57+14.61 13.85+10.62 109

Mean + Standard deviation(Lysholm score)
CKC : closed kinetic chain
OKC : open kinetic chain
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o #8% =72 da] AMEEHAn - (Noreaust
Vachon, 1998). "

B d7dA AR Ade & 2329 A2
28 2L LTI 2 - F 27t 22} 9.761bssh
15.28lbs& #roj3tA SR8 on AHAEEETA
B 2327 4429 A - F At 4 7.420bs9
8.28lbsZ #2l3H 715ttt sAIt F 2 el B
FAEEET] o  Fol& BYAT Fol3Ae g3t
t}. Hooper 5(2001)9) AFA % Azl A4
£ T RN TY GUAELFT S 6T AT &
AGE o5 weh Uiz 2 do £33 AA29] vdE
7t 5 F el frel’t Aol & BolA] gstem, Erk §
(2000)9) g7AME SAAER 555 A% 55730
dArNE2ET FANEET A F T P dEHAES
% &g 2] 2o fo @ Aol & Holx| gttt

AT Wilk $(1996)L =3 @7], da =ga
23 &3 A AY 25 Al gEARESS Y29
DA% FAEE v A7olN, dEHAES S 884
A 102° 2Fee 203 ¢S ¥ o Y E=E ¢
AR, £42 £F 238 %7 *F F 80°dA
58'2 AAE 9 7 #A Jebda g e A
AAY £F A €422 Hdl 534 £29 10% 3=
o F3Eckn B3l Rafael $(1998)9) @
TAME ol9}t FL§ Z2HE Hustyr). ol d3
A7l 2EEFo] QUAELSF Bt 2T 2T
oo AA2e] 2EE o] F71 A 5 YUoke A g By
FA 2 Q79 Erik $(2000)9] A7 E foE
Aol HolA] gttt oy <A AARIY AR X
Z719E 90"l el =7 97] FdE FHEsr|7} o
Ha &A AFH3 FAE AAISke Ao] Brbesir o
olgt AR, 1elm 2L ETE T UEHAFS
o] of3o] QS W VAT YZRAG M) G2 28E
o] BAA oz A4sly] Roletn Yz}, |
T &3 AAIZA SPANELTY GArNEEE T
o A - F 9 fel7} FIANEETAN § ZA Yehie
gL Bo] AF A7 AFE T3 vmdhe o) g8

gtz Aztselainy,

4.

>

T 2otay

£33 A & §F BAF G N 34 A4
371 9% H =l Larson J%(Larson, 1974),
Tegner activity rating 3 = (Tegner 5, 1984), =27
2 Lysholm 3 =(Lysholm® Gillquist, 1982)% &
7N 7} AdEo A g}, & dFde 2 F UE IE
wo JdAF e Bl A 7153 £4-8 9okl
71el A&% Lysholm =S AMgsigt). olAL 24
2l B3o] 7FsRA(53), AFH3te] F=(54), A
@ 227)(103), =28 &71(53), 22 A7, g9
7], AZ9} 2 8F A A (30™) ol B3(30
), ¥2(103)9 A=, 2eia dER 2935(553)9
AEE B/ $4E 100322 s 100-91: ¢
4, 90-82: 4F, 81-62: B, 61-0: B¢ T A
ojRt},

2 A7 2R1ERETA &F A - F Lysholm
H49] ateol7} 24 570|900 EArELERAME &
% A - ¥ Lysholm 349 Zol7} 13.852 Yeh} F
T BE A felg 2718 Bgon, £ F e 23l
AN o B2 718 BPAT fosiRle @
ot 222 £ AAJY AdE T 274
Lysholm 3xo] ¥4 &%59] §30) w J3L 1|
22 232 & 4 U4t Hooper $(2001)9] |te)
Az AR AdE ¥ 657 2ereeEa o
VAEE5-S HASE o) 5 & 7ol Lysholm A4
¢} Tegner A4 25 fo@ Aol& Ho|x] gyt 2
2|3 Bynum 5(1995)9] A7oM £ @A ELF
T3 GUAE 2FT Aol 2% A - 39 Lysholm
Aot fe) 3t Ao)E BolA] YRAAT Ao wix| g &
Alel 4] Lysholm A7t 913 o3 =& Algho] 23AL
EEF AN 97%A00 FANELTETFAME 80%
2 fostA Ften 23AEEE TN o 27)d
BRAAQ 9L AX2 54 BT F Uz
Byagnh, o]Ae A Tz $3d] glo] 31 2
So] AF Hal 252 9L 7%H AA ool e
o8 2872 P& 5ol 28 olFox7] ot}
(Fitzgerald, 1997). B AdNx T F ol HolFH
Aol Holz| FAAT A - Fo Alol7} BIAEEF
oA o 34 dehgeus A% At Ao whe |
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gle] %018 Kolo & o2 A2solRnt,
5. QA o|o|

AINA g AFAEN o3 AARIY &4 A =
@ g 5 e BAF o & A3 A% S0l 1t
FslA AFHA. 53 AARIY &4 #3de 1
Fr8A A4 Ao, EAES 29 93 aEn @
Ao} e 28l 55 AA X ¥ 4e]
Ad, E5ET 53, %l 439 vl g 5+ 4
ot ageg PR &4 3 5359 AP oz}
7154 8% 223 24584 2243 289 350
Sutslojof g}, o] F F Y| 7 LFXNE F &
A ZAdA AAAIist T ARIgie] A Y
S wajsle] olAg Aol HAS HA83lw A {E
2% £ e £5ol A=A} g}

£ A7 472 B o S3dAeET e E
€ FARH o 937 Aol7t YAA T BE 2aeA
23AE 2Tl BHAQ AFE Y. ¥R B3
2] A - F AGHE FasshaN T8 24, €8
A 2320 AAS2Y] 29 281 7158 $8E M
71e 58 2eeEo] AAH o} Jrkm 4
Zzic},

V.2 B

2 A7 E £ ALY i F 2MNER
I AR e ASE Hws] A8 nfed
A 7z, 84 2339 4429 29 283 3EY
B3] AsE goligtnt. 2 Ao et 2.

1. 2#584 A4E F 5 ol Aol7} A

2. €94 2323 A2 282 2dAeEH
LUAEET 2T FTIEReY F &5 Tole A
ol7t et

3. €849 EIF8E SH317] A Lysholm A5
€ 2SR 5T QU RE BRAA STk eY
F % Bdle Aoz} YA

Aoz <WE AU Ade F 2dAMEE
F GANEL T FAF Aol & Ro)A AR 2F

7ol A 2UNEETol GUAER T BT BE
2204 F7HEE F¥E Yo FF oM
3713%e) 2AAEEET U ST A8 FA
g A7t esirtn Jzhslelict

(& 8)

B85, A7, 97 AR €3 554 &5
o] qE9 28 2 2vidig) viXle 9% dgxy
298], 16, 16-17, 1998.
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