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MERBRFTFHSLHEALERAFESARcE TR, RELFHINE - HLBEF
FAAE - HEEHAKREET  ZHIBRLFEL - AREFARE 73452 70 F 8 B AR AT
+EYRSGABREL TN 182 5 HE P A L EMAEAR MM Cybex 11T FR A7 MR
ZBEBRE A RAZHENAHHARIN G AW B EEE (1) AR L BIFRAEE Q) A
#E WA TINERAE (3) 2L Gortex AL LI A4 - ¥4 B Lysholm #8542 48 (425 100) 4%
B AT R FAEHRE - 3R Cybex T+ system F ALY ME AR E XM A LI FH - - FHE~
., ANEARMRERIEENE SR ERANT SHRETRADBRBEILE - KRMPERNLE
P o7 T3 5522 % d B E1 69.1 % bk dy 48.14 % & £ 54.80 % R ALF LT @ T4 30.0 %
B S45% » ot d 2971 % B 3822 % 0 KRAPEAEE D FHET & -F 35 1228 4 B 15.06, L&
FO025EFE 1143 AR ARSI SR T 0188 F 20927 » L6928 5697 - MLAHE A VA
CYBEX AR & FARBRF - Lysholm FH R EH B AR BES T E CYBEX L A & {8 20k -
BE Gortex ALHIBTHARTREHE  WHEERE AHRBABMBEREEY » AEAX
BRAABMEE L ToOMARAERFE - ARSABRIMEETF » FERBBE—BHIFE T

RAEBRGHERTZELA -
L

F@® ALY AR (Measurement, Isokinetic)

e
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0 B0+ =2 ) A B 0 R B TR E 1 (stability)
B IhEEJEH B o 1w T DL 5 R B B R (R ok
(extension) » {i # (translation) K BE## (rotation) o
B S4B 72 3R &5 48 1D 7L A -+ 5 B (B R sl
Bk BHERVECAARREEBERENIEE
BWE UBHEREREAREERERE
BM2HE MOLEANEZ 2 — AR E
B 55 4 2B th B BN & (Posttraumatic arthritis)
1~ 4] o 3 4 2 p KA PR T O A R AR RS B R
S MEbEYHBEZBRE - HERER T

2% . HTHF % %4 (Injury, Anterior cruciate ligament)

EHHREHRIRERERE > FEREELAR
BRI iR ST R A RS RS - il
H R B o) B A O RR TR A S [ E o HO{U B aE AT
+E Y EE AN E B EBER (otibial
band) > & ¥ % (Patellar tendon) » # 7T #E
(dacron) » Gortex M BRHHESE [5.67] o
EREFE  BANTFITEEREE
JEFE - HERE - BRI o BEES AR - BRED
TR BETEE  WMEFORE ISR
PR ERMEEZINAERE  HEEMHLER
RES - EBEAHMILZEE i ¥

BitRREERE HEREL FHE
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AiEREs - AEMEE - AN EER%
tE S o TS W B A R IVE
B4 (9 BT 47 80 2R (Anterior draw test) BI{F 5 RE
ST M BEREN HRPHEREY
LA A EEEERNEERE TR
#.  (Lachman test) » b33 A NSRBI AR LR 1E
W0 ~30° MM Em R BETEEs
LA LELE[89.10] o HAWEEE  REREEH
A (Pivot shift test) Ml MERH BIFE MM T B B
{rotatory instability) + 58 77 88 (valgus stress test)
R P B R A - 58 0 I ER (varus stress
test) @ B A A B B ot 0 25T R BB (Mc
Murray test) ¥ HEEZE - BB EEEH
Stryker. figk [BH 817 52 4 5 5 38 8% (Stryker knee laxity
tester) ZRGE R T FY R BRUBMEE o« $HEE
o A {ERRAT AN STEE R A X AR E - (E
FHSBZX CEEHH 2EETEESS
A+ B EREREEAIRBEREND
BrEOES o EERUNSEEE TR
WE 0 A ARSI T YRR o 6 B R A g
WEENEE > RERE L BEHBTERT
AERA RS SENE - 71 SRR LU 61 Hiz B FT RHEHI
HEWEE - ERBEME2ES®  HEHGD
REMIBERR VAR LI E R E - BIREY
= HERSEERSYENE L6 o Hdig
SERERI L) 19824 Lysholm B Gillquist 8 # )
B (121314] o g ZMMH B 1005 - Heb
VIAIEE (nstability)25% » B 255 » BB E
o RBMEFE (locking)154% » HENE 1045 »
BT 105 0 B0 s BT (limp) . BBEVE)
B, WITHZERS 55, BFEBEREES
BARERGEy o MoE L LER IR
£ (excellent) » 84~ 655 BT (good-fair) » £H
65 7 & B 2 (poor) °

RANBEESZHEIERE BT B EEE
EARABEFEBEIE  IBESAEBEY
FHR BNSR B 4 e (£ B T A A I R e 5 T (Y )
o EEERE L AR TR AR
7RSI ERE T MG EMNEEE A7
AT REEFEHE 1B TREEEME
Bilko I BHEBXEEZEEFNER - K8
BTEBAZBRARBENIREE &
(immobilization) 1~3E 8, FLAZBEEE

5~8 2M ; HlpIRHEEESIEH  (sometric
exercise) M BRI BT EMNHE 1~ W EHAHEE
B s &S B E (full weight bearing) T 16 £ 14
%7 Bs 0 2B EEE) IS (8 {E (full range of
motion) ZE FEAE 3~6 {#H ZEEFEIF ;
HF BRI ESE A A RF IR s EMKE
FIEHIEEE (full activity) B HEE 10~ 128 B
MBS HMERBFBEE P LR
KRB ISR D ER [15,16,17] o 4B
RTHBE LR B - SR EARB R BT+
FYWEENNBEE ST —EEBRIEREE
F o 3 E AR EET R A ES IR - BERRET
MEREFREEZEARBESH 8525
kN

HRERTE

EEBT4EETOEM - BB T-2yw
ZE%  EREEZENET T FERN
ZWANCHE 182N FREREEFERRE
WHEERERBHROBATBMU(HAN &
27T N )R 17~ 385 » EVHB 613N
TN G K E L 32.88 % 0 5E
BigE  Hh XLTERZERE (£D 0%
BEHBAEEMIRERERAHNES - &5
B 6l (% 3) ' UEBEYFPR=ZSZ 85
{pateliar tendon central 1/3 band) £5E Bk % »
FOM(PMM) » & SA (PFH L LUEWHEAL
#14# (dacron artificial ligament) B fl € » B 19
A (DM#) - & 14 A (DF#) 5 LI Gortex AT
## ( Gortex artificial ligament) Sl & > 5§
14 A (GM#) » &t 8 A (GF#), #iiEfiErs

g Cause of ACL injury

Cause no k4
Traffic accident 24 32.88
Basketbal! 22 30.14
Fall 11 15.67
Judo 6 8.20
Badminton 4 5.47
Jumping 2 2.73
Handball 2 2.73
Basehall 1 1.37
Dance 1 1.37
Total 73
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#2= The Lyshoim Score in Different Periods after ACL Reconstruction

Greup P-op 14 2 3¥ G¥ 12¥ 244
P ¥ 47.3£16.6 67.9+£12.2 79.6+9.3
P I 47.8+15.9 64.5%15.2 75.84:13 .4
D ¥ 68.1:4£16.6 76,3203 85.1:414.0 78.8+13.8
DF 69.3x£11.3 79.8x13.5 85.7%9.9 92.2x£9.3 B4.5+10.5
¢ X T4.0£12.4 89.0x11.6 94.8+6.9 99 415
G F 69.5£12.5 81.6%12.8 80.0x6.1 93.2+5.3

P.D.G : Groups reconstrocted with patellar tenodn,

Dacron & Gortex
¥ : Hale; F:Female

WmF s BEE 0~6 i TEHMHEREHFMD

B - 3 TR AE RN R B

EFRHIRREEER - B E e kg
(continuous passive motion) & B &S » 1B E
RRA30° ~90° [ BRMER 6~8 iF - 5
FTFEMAHE B 2 REE TR &£
1~ 318 P9 (6 R 45 » A B FIE R BT B R
WS RSO EE c TELMEITRREER

EEN (18] - (AR BAGE OB RO B AR 0 B 3
@R Btk TR E P HREIBREED » 5]
B ABBE E) (stretching exercise) o 38 $E T 51k
WEAR  KEARREE  BEERELGW

ks 4EPEESTAEEE 10° ~80° SIEE
0° ~90° + 6EE0° ~110° 2B EARM

SRS (full ROM): BSEGHHREBE®RG 2~3
BB as KRR A B Sk AL S 38R (isokinetic
‘exercise) o 7% B £ F Cybex 23 ] ) B 36 &l BE8E KT,
mz&&@?ﬁa%%%!&? B {5 s
Jsec NGRS - D0 A B R B Ry AL
;‘Jéﬂiﬁ C BT H AL R EE 1) o B R SR YU
SR, fE30° Jsec s 60° [sec  90° /sec, 120
© Jsee,150° Jsec B 180° /sec 4 I HYEEES
R A BREER2E L N EE WERE
B 3~5 R BEN~05HE r BELFEHEE
AEIRARE 3~ 558 o EHMEAERERK
A B ST B EEE) o L JOBST i Euin A4
TRk BIA AT - KR T E S - LR
HeOE BN 5 {19.2021) B E 4~5 1 - B
EIEEIEDE 90° JHNE B EEEGE TF
H IR BE o BERE A MG RTE R
B —FER 0 — A o BT R R
detEE - H L BRI AT IIOERE P
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AEmm A A S L - EMEEES BRITRE
BREE FTRHEBAL CEE B IEREEATE
{REEE Ty - STATHR B LIS VERL 0 o MESRALES
hE FEEMARAERSABEFSEDE L
BIREMI B K o BHURES FE R FATE  KER - &
EREW - BEREBGFERISR10~15K &
T 3~40 - FEEHES o H o BEERE
BIEEFE 100° o BINTEBRMDEE LN - &
LEiEBaER c BEEVEEEAEELE
EEM - B ERBATTFERBIBREHN
B A A TG I BE 0 E B o LN ok K R AN B R
TUEEALEL S o BT 6~ 8 BT R R
BEG N LR ANER o S EE SEERM . ES
ﬂ1ﬂ§u5$wmﬁ@ TP cEE g St
ViE RS o BB ISHHLU T EEEEE
Hhag - BIO] B %ﬁ&ﬁ%ﬂﬁ, H B AR 12 2
S o RoABE o EAMNE REH 2
O B mESE AR B Ol S EEER S o A BV EE
)8 e BBk o N b0 0% BE A R AR
mﬁﬁ o MR E MM . AR BHER. B
R E %@L%mxwﬁﬁﬁoﬁ%r

mf& GEBIREEREI(E 2) o HEIHRE
AR E ?Eﬂiﬂ%a[ﬁﬁéﬁﬁﬂzﬁﬁ?é@} JirEs apis]
2R TR ARSI E Ly SRy - BFRNEE

e TR R A o EREEENRTD, B
HeEExfEEHFMEE, L Lysholn & %3

EIHEREIE, BAER DB 2360 A EHE
Cybex I1+S5EBLAEE « BAER AR
ME 15 % MEE S &%Ma%Lmﬁﬁﬁ
3 BB THBEEEEE o BHHiE
BEMEE. EU%%E%AM@MW@@%%%
Rt 2N A B ] o



F_ Program for ACL reconstruction:
=06 wk:
Immobilization,
.Pateltar tenden 6-8 wk
JDacron tigament 2-4 wk
JGortex ligament §-1 %
lsometric exercise, E.§
o1 wk:
¥hirlpooi ,Hot pack,Ultrasound
2 wk:
ROM & Stretching exercises
dwk:10° -80°
Svk: 0° -90°
G6xk: 0° -110°
Bwk:Full RO¥
<3 wk:
lspkinetic exercise
4wk
Squatting( ROM> 90° )
8 wk:
Proprioceptive training
12 wk:
Running
24 wk:

Full activity

g R

FEEES c RERANEZ T EHM
A TR AN o [X] A B 5 5 B 0f 0 1R 30 i -+ 84
HEMDHERABABSNBETHREHE » Skt
MENERBBRA  EEilik 3EAE 245H
f5 Lysholm ® #£%5 » B MR AE (PM) ik
47 sriE HEF] 795 3 LR AR (PF) Hi i 47 &
EHE TS o ERERHEMA S FNE 2EE.
6 B % 128 A 45 5. B1EH A (DM) 5 68
Gr. 8514 K 7884y ¢ W AL (DF) B 69 5.
02 55 B 84.5% o [ Gortex A T ¥ B EE 75 F
FHGBEF o BHPRE, RFHE 1EBE6
BHRM. BMHHE A (GM) T % 74 5 5 3]
9943 » R AME (G H1 695 S A F 0325
(£3) - BiSHHEEBERME  JEHEEED
B AN RE 0 ( 1~3 ) o EHSER
I Gortex 1 7F File ik 3K 6EANED
LI T test {Elb&r » 8838 B 1495 £ 7F Gortex #1115
DERE  BEEEE, RTL Gortex B H

180 100
95 91
90 i male 190

O Ferale
85, AL
688 1
75.] &7
78 79
65 LGS
60| 58
554 53
536 509
¢ 45l 43
o
Q
4 ae | TR SR SRSt SURE S AR JNNE S SR S SR S | 48
1 é é A % A + é ‘5 10 11 12 13 14 135 16 17 IB 19 20 2% 22 2324

month

[@— : Lysholm score in patellar tendon group
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[@ .~ : Ltsholm score in group reconstructed with dacron

186G 1609
954 B male H35
sa A female ap
85 ] £i3)
80 ] #4
75 175
'?f:!z a8
65 165
58 13c]
55 155
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e
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[@ = : Ltsholm score in group reconstructed with Gortex
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ZHEATHEREE R E s TR AERE
MR ERAERE( Y o ERERAEE
HWHERBEZWERE  BREREDELEE
B E 61 {I( 835% ) » mE KM E 114
(1507 = ) » REEEE {1 (137 %) ¢

$#09 Comparison of Lyshelnm Scere Between Groups
Reconstructed with Dacron & Gortex

Dacron Gortex P-value
3 mons M 76.30x20.30 04,826 98 < 0.01
G-op F 79 801248  80.00+46.05 X¥.5.
6 mons ¥ B5.14+14.86 89.43+1.51 < (.91
P-op F 85.7019.93 §3.1745.31 N.5.

N.5. : No significance

S UL M E RS B ¢ v T A S 58 Gortex #
(T TE T R R L D R R
GUREAESSEINNEZHABETZ
(F 340, & 240) EIRESHE e o SUSHT
HHATEMI® 208 3@A  6@AMNGB2
BAAL T E B A DR ¢ 1E 60/sec ZABE A
FEESNE NEN R A HEL M EE

FH 60° ss Peak Torque/B.¥t ratio in
ACL Reconstraction Patients

After OF 24 ¥ G¥
Quadricens
Maje  5D.22% 65.42% 69,1 %
Femate  48.14% 43,4 % 54, 89%
Hamstrings
Male J9.0%  42.17% 545 %
Female 29.7%  29.4 % 38.22%

~86—

=10

( quadriceps peak torque / body weight) 5 {4 #%
AT BIE 5522% » 6542 % F 69.1 % 3 &R
ABIE 4814 % » 434 % K 5489 % o KEE#INE
7 55 $f 88 E ¢ 1L E (hamstrings  peak torque [
body weight) 3 B A 39.0 % » 4217 % & 545
% 3 LB AR 297 % . 294 % K 3822 % (%5)
cPRAEMM L EMA G EmEN - B&
Lysholm & #1573 AL 5 HE 6@ B B {0
FREEKREZEERAZABANSL (E 4,5 0 &
180 ° /sec J; 240 ° /sec A 55 i Bk T AT 8115
W a s, HE{ERR60° fsechk » AE ik
PFE 2 AT{ERE B, BMFERE [22] 0

1% % 1 (torque accelerarion energy) Y 75 %
PEEHLE S BRI ¢ BMR AT FHE 236
{8 3 B Ll 180" /secBI4S{H £ 1228 » 1328 %
1506 MM AR 925, B8RS 1143 0 &
BB MR AR 018, 1037 & 927 ; £ MH
MNEB 692, 9.09 B 697 (£6 ) JLAR 5
(endurance) *F ¥ {H ¢ FH i AEF itk 23.6
BAaleseds s, 72.0% K 5175 % ; ¥ A
% 2BEE 3MEAHW0%EFE 6936 % -
HE] off A X RIEF 036 % 3 KIEZRIBELE
(BB : BB AB 915 % » 6936 % 6925 % »
WA 9890 % » 8813 % K 930 % (& 6) o

=

188° /s Troque acceleration energy
in ACL Reconstruction Patients

Aiter QP 2y 34 64

Quadriceps

Maie 12.28 13.28 15.86
Female 9.25 13,08 11.43
Hamstrings
Yale 918 10.37 9,27
Female 6.92 9.0% 6.97
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188 o0
3.4 # HNornal male 99
9@l v MHormal Female ] ]
851 B nale patient ins
804 1 4 2 & Female patient ne

e 754 |75
'é 78l 78
& 63 45
T osel &0
)

2 ssl i%s
c

m 54 1)
N 454 |45
3 aal 49
eg 3g.L B
2 39 fae
g B3 28
?: 2ol e
o 450 15
-

1G], A8

X

& RS 35
& o )

¢ 1 3 3 4 $ ¢ 7 4 3 16

B174 : Muscle strength in quadriceps

188 168
954" @ MNormal male los
28] ¢ Horan! fepale 1y
854 g Hale patient 485
pifl A Female patient ng

¢ 5 l73
y el 470
T 69 lss
LIS L g L LEE
-E 55 | /g 55
A 59 e oy s 154
& i
W 451 445
~ 483 jne
& 35
og 35| A
¢ a3k 20
=
v 294 123
% 28 28
s 153 15
¥ 191 BR1]
X o
.3 3] 4]
;- o ale
1 2 3 4 3 ¢ 4 ¢ 3 1%

ceomonth

Bl F : Muscle strength in Hamstrings
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128 - 120G
ELT] § Uuadeiceps In nale S¥L
s A Quadriceps in fenmale i19
18y {1 Hemstrings in wkale T
185 A Hamstrings in female 1195
104 1188
95 | .95
8Bl JE:T-)
85 LS
B8a; 388
75 475
T84 170
65 165
685 K30 ]
¢ 855 155
c
4 50 5@
kY
4 A8 Las
&
W40, 1
: 2 3 4 3 ¢ ? S 3 18
S e tanth e s e e e+ e oo e e e

@75 : Endurance in knee after ACL reconstruction

Sl

1.Lysholm & 5= ¥ B 80 Bl + 5 B % 2 i S
ANFEBEFARZFEERZZM/E - BERA
FHOOEFAAEES S L LE - HEDREE Ao
F B L Gortex 8B AR E S R 5E
BWHEMARZ  BYEHEE - AR Gortex Z
BEmY - BERNETFYWRN2~3F
BEANBHEERL LEE » EAZALY
TR A - MULES A ik 2 B M
=R AESFEMESENEE, B8 REERS
B -8 o i A4, A hiE# R BIEEL
IRRERE D mATRERZREIZER
B HIRERR FRAEEE o  FRHE
FHRHEBEFEEZRMMERERROEH
EREMHEERDEYWERERBRLG > dik
REag il ERmE R - ByFHRZ
MERE SAEMABRZHRER I GHEEY
W2 OLSEME, HMEEMEA  FREEEE
6318 » WA Z LIS 4E M R ETE (L B i BE 1E g
2 REE o

ZEFEMANESE, B Cybex H9 KTI
Ko KT2 H s &t vl i AR B B Al 26 0H
. ELEENHERTERIEEN DG EE R

AW BEB)EREMNBE - MO FHAREE
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240° Jsec LI LR EEHIMETRBMER AREE
i WENEIEE - HRNE{EREERED
( isotonic exercise ) + MIFZEHIIEE - FBHET]
Py ATEBN I8 - HlpIl s B IREER
240° /sec, MREEHEEDHIUR, FLESE
60°  [sec W18 X B WL M AAIEE © (B8R IHERE -
B Gt E A HEmBEE X BERE
(patello -femoral) I E# K » HEFEALEES
BRREEESOER o BEFIER 1~ 3B FH

HHLIE SR B [21] o BIRAERILI60° Jsec

T{E8 (reliability) B & » W08 38 B S (B - )
BHECETEEA{E$2223]

LA S BN SRR E LD o kR
5%5)%&”&%%‘%%!@ (home program) #% X T
IR E » [ Cybex Il FIEMHHETERSE
HEE 180° /sec i HE 8 & TR 258 302Kk
HBREHEF  FHEMBARE® SKkEE
HIHESh (work) ¥ B2 %) SRHAVETH 7 Lol o 4B
T 38 A AR EREEMN I SUR
BHMESRBIEE » LA SREVIBIEINE
WA, WM HESD - E3I~6EBMBALSE
FEEBE. TEEAS SIS - 8085
HwE o WE R K o BT ERRAE
T s B A B UL P TR ) 4 32 o AR IRIMEER 6
BEHAMEES » GAHBERE%R SKBIEDIMR



WHE E SR D [24] ©
4N BRI RSN et
FHEAEARZER - KBEILE RS E
(synergistic contraction) » b4 B KRR 72 EERR & -
i D R+ R6I5E N (21, 22] o HEMRTH
KR EBEZRROEEHEANGELE
d ., FRAF A A0 AN D B A4 R KRR R LAY N
Mo BYEEEIIGMAERAREBIE L8
IR AR SR AT T RE o (A AREE S5 A BGE
BEABEHIRKEESHENYT  BREMEHS
TH
SHEBEMERSE  BMEFREARR
#8 Lenox-Hill brace (BEFHBXF—FHIK
BE ERAE - AERERBERBAR, HAE
BiERTRS r FERER B 5%
BEESE  —REHASEEEER - &R
WM RS MR EHREE  BERRLR
WRE o
CEMERE FHEEHRARBRIASE
HiEc THERABANESIEE o EFEHLEM
ERETMARACEREE SASRBBTER
BMEEEr BEUESABN IBEIHE
1B 7 26 % 5R T 00 PR B MR AR 2 B0 B HE AR VT R
64E B L b - ST A5 oA B I s s A D AR
EHE c HMEARBEEUNEHIHKERS
BEES  NWHBEBNFE L HENAE
EER R A EERENESMAM
(197 ¢
TANEERBESN Y FEEN R
A BEESHEREFHARNTE  BEHE
i WHEEERERERALYE  SFI5E
ylBEREE BRI EERAREREE LK
BRI BREE o HEFREMBEESER
WS EAREEE T EERERAZER-
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Rehabilitation after Reconsiruction
of the Anterior Cruciate Ligament

Ching-Long Chou  Jiunn-Jer Wu* and Tao-Chang Hsu

The technique of diagnosis and concepts in
management of anterior cruciate ligament injury
patient have been improving tremendously in the
past few years. The postoperative care for the
patients who have received ACL reconstruction
has been a great concern to physicians, therapists
and patients themselves. The purpose of this paper
is to present a suggesied rehabilitation protocol
which is safe and effective and also 1o report the
prognosis of our patients following this protocol.
Among the 182 patients who had been operated at
our hospital during 1984 to 1987, we collected 73
patients who had completed our rehabilitation
program and had been regularly evaluated in 23
and 6 months after reconstruction. Some patients
had been followed up for more than two years.
This proctol is based upon many research
informations and our clinical experience. The
patients were sorted into three groups by different
implant materials: group P (Patellar tendon medial
one third), Group D (Dacron artificial ligament)
and group G (Gortex artificial ligament). In
evaluation of the knee function, we use the
Lysholm score scale (}“Otal 100) for functional
rating and CYBEX II system for testing the
strength, endurance and torque acceleration

energy of the muscle,

After rehabilitation training, we found that the
Lysholm score increased greatest and fastest in
group G with significiant difference ( p< 0.01)
from that of group D in male patients. However,
group D was still better than group P. The
improvement of peak torque value to body weight
ratio at veleeity 60° /sec in 2 months 10 6
months afier reconstruction were as following:
Quadriceps: in male patients average increased
from 55.22% to 69.1%. in female patients {rom
48.14% to 54.89%; Hamstrings: in male average
from 39.0% to 54.5%. in female from 19.71% 10
38.22%. The torque acceleration energy also
increased after our training. The increase of
Lysholm score is proportional to the improvement
of muscle strength. The functional recovery of
those patients who received Gortex artificial
ligament and completed the whole protocol were
excellent. Most of them could get normal ROM in
2 months. Many cases could begin the running
program on 3 months and return to activities with
good performance in 6 months, We hope this
protocol can be proven through the test of time
and adapted by more patients with ACL injury.

Department of Physical Medicine and Rehabiliatation, Department of Orthopedic surgery*

Veterans General Hospital, Taipei, Taiwan, R.O.C.
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