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AT AR & o IRBAET A Es IR O F I > W T O FRES

Bk 75 e BR— il RS ORE RaL A RS

3 =

Ai+F8w (ACL) FEiRICAEL 2 REOREE (ROM) HIFREFIC>VWT, %
DR[FEMEZ THIS 2 O I LB ISERZRET T 5 C EAAHROHNTH 5, A C L HEIN
%3 » ALIMICIER B Z MRS L 7o RER) 40 B (AR &, ERAIEgicBiETE RO
MHIRRDEAF L 7iEf] 10 B (BED oW T, BB R O MBIEHER & B rIiEfE ks O
EhUEZ L& R U 7c, 2 ORER, W 58T 115° | [H 68T 120° | [ 7873
WL 8 HTIIKIE 130° BREIh TR hid, ROMAIRRESRIZEST Z &350 Hh -7,
% 7o, MhEIRRIE R OIRPUE T, R T8tk T B E 120° OfEA 1.1kgm LI E, [H
8z BT Bl 120° OEUED 1.3kgm LI EZIRL 756, Da &b 80% L LR
THROMAIPREITFOAREW A2 TFHITE 5 &b o, Lchi-> T, ROMEHEDHER
EAMBRRIUEZ NS T Lic &L 0 BHICIiRR OMBIIREREFEE YRITE 5 & F X bt

R5IHEE - AT FEWREEN, BiEdh ROM, thEhrgRE iikiuE.
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AIFFHH (A C L) HENRICBL T, &b
BRE T RICEE A5 X ART & L CEBEioR
HIM(ROMMBEF S5, ACLEENEKRD
HEEERIcBL T, BEEOLEM® 2R3 C
L BFionEtERIHIchEIE 5 &3
HETHS, LML, ACLBEKEZOROM
DEEHE < . BERIETIC R O MAIPR % B 9 fE )
»MH 5B, ACLBAENKREEOMERER OMA
[ROHIHEKIZ 4 ~B%EMESN"Y, ZOfE
BRIA- & L TRERSEE O FEMET >,
MNAIREIE R (MC L) OREIEMEE Y, Fi
BT 545 S DOERHZERY, ¥ H OFREE
"/, WMREHOBEE. RGO, R4t
MRBEMEY R bo 7 0 =29 BKEROR
O, A#EY) 2B FLoME P HET %2 @8 E
ZIRS B TOBHE VS ERREsNTV S,
T LT, s DfERRTFZERT < FF
By e F—va VICRBEDMK SN, ROM
HROHERRIB LPTEI LI ->TE

Foraan,

L Lans, ke LTROMAEIREE S
EFbHO, TOLIBBHITIFY ~NEY F—
Ya VOBEREAETEBE IHR/NBICEY 2 HNE
BdHb, ZDrHITiE, stiff knee ® T REM:
Db BIEFIEFHFICRET 2 EBHEN
%,

L7chs-> T, AFEOHM G, A C L EE
BROBER OMFIRZ K rlaEE 2 FHIT 2728
DIFEIC>VWTKRETT A2 L TH 5,

MR EFHE

BERIC X 2 ACL HEM 23210, L bl
% 1 4ERFIC B 1 5 BEBEENRI% 5 0] O &5 M
ELTiThbhic KT—1000 DHIEBEMELZED
mm RiFTH -7 50l TH 5, FifioFig
F i 23 B (16~40 %), FHEEF 168cm(15
2~186cm). K E 1T 64kg(45~88 kg). F
9 Body Mas Index(BM I )iz 22.3kg/nf(18.4
~284 kg/m)TH -1, ACLOHEIZ, &
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PIZERREL » AR L, Lo b2 HIIER

DOHER L eBiciThb i, F 7o FinidRaET

SR T T, RN & FEMoBER % HE
MELE LTBRE s N cE D 39 Fl. FAlHI & X
SHlOBERABHES N ICEN 11FITH - 1,
EABEOAH R UFIED LN, ZD D b,
AR IWAIEA 12 . AREAR THIL AA
mlo¥H 3 FlciTh . S UIRwT i NAE
H 6 #. AREA 3F. AAmRAIO¥A 3 i
Tz, WBROBEEHREIC>VWTIE, 2 8MH
D 7L — 2 BEAEELISE R OMOEE I e
W7 L —ZDFIRAEAW 3D, RAICAEE
BHEZILT TV 5,
ACLEBNZAIBLVHEKI12BET1E
MBI IEE R OM & BB E IR D v o
EEEPUE) 2 WE L foo MIRE S JITIRE Tk
éﬁ@UAx4r%%mfnotoUAx4r
DHFESM I, FH2 OB € — F THEES
3° /sec, MEEERA 0.1 FICERE L 7o AIE
EiE SRR TITV . B 30°» S HHE T
Bl U, Rt L kSO EiifA
BAFHAR -1z, TOEXDOEFRE LTHHA
Lz by b — 7 5Eii60°, 90°, 120°0
B kvl GEILE) %A - foo MRIE
Flo > b, itk 3 7 ALINICHEBIEI R OMAs &
AJERAlRE L L > 1o B A ARE, —H. Wk 3 A
HPWNICHERBEEI ROMAEIER T, 20#K b
ROMAIRROSHELE L oA B & L HEBHRET L
726

i R

SRIEFIc >V THEE, Bk, AE, BMI.
itk 1 FERF O RBEET O LEMEFHE 3. ABEL B
HLOMICHERRZERBDONLEP -7 (1)

BEBROMOWEHEE AL L. ABTR

itk 3BT 95°, Wik 4 BT 108°, Wik 5
BT 121°, itk 6 BT 126°. ik T8 T138%

ik 8 T 141°, itk 9 BT 144°, #ik 108
T U, B 12BTIB1I°TH DTt Ly
BE T3tk 3 BT 77°, Witk 4HT 80°.

®1. AR
A B B #F
TEFI (%) 40 10
5 - () 26 - 14 5+5
H&(m) 1.69(0.09) 1.67(0.08)
A (kg) 65.1(12.2) 60.4(9.7)
BMlI(kg/m? 22.7(2.6) 21.6(1.5)
KT-1000(#1) 1.7(2.1) 0.5(2.3)
( )N SD Z/RT
#1 91t 1 RO o2 (mm)
1707
150—: dokokokokok kkokk KX NS
1507 . Hk KKK
M 140: EEE T
a 130‘_ F KKK K
120+
g e -o-ARE
100 * p< 0.006 *-BE
z SR
80: * Kk K g<0:0003
704 *oacexor p<(.0002

*
*%kk%* p<0.0001

AW S5W 6W TW 8W OW 10W 12W
ity 3 o))
1. BEiAEoSBR_HE L

itk 58T 98°. itk 6 T 104°, ik T T
itk 8 BT 123°, TR 98T 124° i
%10 127°, Wik 128 T 136° & ABEE I
NTHEEBERBESEL - (K1), 5, &
Bic 8T, ROMEIEDEWIEFIE % /¥ —
vy -V THELTHRS &k 48T 110°
K AR 52%. BRI 100%. ik 58T
115° Rikhs ABEZ 25%. BEEIE 100%. ik 6
BT 120° RS AR 25%. BEEIE 100%-
W% 7T 130° KiEH ABEIZ22%. BEEZ100
% Witk 88T 130° Ko ABEIE 156%. BEE
i3 91%. 140°FKifos AR 50%. BEHIZ100%
TH - 7:(% 2)o
it B P R FEE R e D $EC LA D RERF RO HERS % 7R 9
L. JEHl 60° T ABHIMR 3 BN S 4B TS
0.23kgm. 5#» 5 108 7T 0.20kgm, 12:8T
0.18kgmTdh » e DX L. BEEWHEK 48T
0.28kgm. 5#H» 5 68T 0.25kgm. THED
5 108 7T 0.2dkgm. 1287 0.19%gm & 75D
Bacifrik 558, T8, 8B OEIEIERKC
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Wk 4w S5w 6w Tw 8w Ow 10w
e e A A B A B A B A B A B A B A B
<110° 51.9 100.0| 10.7 87.5 7.1  66.7 0.0 33.3 0.0 9.1 0.0 9.1 0.0 9.1
<115° 74.1 25.0 100.0| 17.9 83.3 4.3 4.4 0.0 18.2 0.0 18.2 0.0 18.2
<120° 81.5 35.7 25.0 100.0 4.3 55.6 0.0 273 0.0 18.2 0.0 18.2
<125° 85.2 53.6 39.3 3.7 118 7.7 54.5 4.8 455 0.0 455
<130° 100.0 92.9 50.0 21.7 100.0| 154 909 | 14.3 172.7 7.7 72.7
<135° 96.4 67.9 34.8 346 90.9| 23.8 72.7 7.7 12.7
<140° 100.0 85.7 47.8 50.0 100.0| 33.3 90.9 7.7 81.8
<145° 100.0 73.9 53.8 52.4 90.9| 385 90.9
<150° 82.6 80.8 76.2 90.9| 69.2 90.9
=150° 100.0 100.0 100.0 100.0100.0 100.0
K& o2 (K2)e EIREICIE 90° Tid. AR
(9% 4 BT 0.48kgm. 5 #T 0.44kgm. 6 <kgg}>
BT 0.4lkgm. 77T 0.37kgm. 8:EH 5 10 2] .
_o_
BT 0.35kgm. 12387T 0.3kgm T&H » DI i o BE
xt L. BEfTdifitk 58 ¢ F5 0.72kgm. 6 8 o
BT 0.54kgm. 7T 0.6kgm. 8 b 5 10 E :: . Pt
BT 0.48kem. 12587 0.33kgm TH 0. Hic LEe=t—e—e—s—s s
. . - - - S e ) 4W HW §6W TW 8W IW  10W  12W
Ehpoc(K3)e T, EHE120° TR, AR 2. R 60 BT ol
2% 5 BT 1.08kgm. 68T 1.13kgm. 7
B o 8 87T 0.94kegm. 9 # T 0.9kgm. 10 “
BT 0.82kgm. 1287 0.74kgm TH » DI e onn
stL. BEETIINH®% T8 T 1.63kgm, 8 BT a 257 o BH
1.23kgm. 98T 0.94kgm. 108 0.87kgm. B2 2S00
. . 4 *xx p< 0.0009
12T 0.Tkgm TH 0 i TEROENE & T o« L p
BEEICKE D -7 (K4)e &5, REFHIC - ;
BWT, EEosWEKE -y T — Y R — —— : : : :
B e . AW 5W 6W TW 8W 9W 10W 12W
THELTRS &, Wik 4 .BCcRIER 60° O WitkaEid GB)
EHUEDS 0.3 kgm PLEART EH ABEE 33%. B3, HEHIfAEE 90 BT OHILE
BEfI1Z 60%. itk 5 B clEER 90° OB
75 0.6 kgm DL EARTEMSABL 18%. BE o
i3 679 % 7T HIm M 1200 OEHLE A 5 . oA
1.1 kem Pl EARTESABEG 27%. BB g «BH
75%. itk 8 M THEM 120° OIESUEL 1.3 B 2 = p< 0007
kgm DL E&RSEAABIE 16%, BEZS3% & | g .
o
THot (E3. 4, 5 8 5
W 5w 6w 1W  8W 9w 10w 12w
Wik aEia GA)

B4, EEhAE 120 EToHUE
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% 3. MBNIMIE i OIEPUEIC £ - THE S NIEFE%) @ EEdh 60 EoBs

RS 4w 5w fw Tw 8w 9w 10w
BhE A B A B A B A B A B A B A B
(kgm)
=204 11.1 20.0 3.2 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2(.3 33.3 60.0] 19.4 50.0) 19.4 50.01 13.0 44.4| 11.1 375} 111 3.3 10.5 33.3
<0.3 100.0 100.0 | 100.0 100.0 | 100.0 100.0 | 100.0 100.0|100.0 100.0|100.0 100.0 [ 100.0 100.0
= 4. thEWIREEHEBEOKIUEIIC £ - THIE S N FERZ(%) @ BEM 90 EolEs
i & 4w Sw 6w Tw 8w w 10w
il A B A B A B A B A B A B A B
(kgm)
=11 0.0 0.0 0.0 33.3 0.0 16.7 0.0 125 0.0 11.1 0.0 11.1 0.0 11.1
=0.9 7.7 0.0 3.6 33.3 0.0 16.7 0.0 125 0.0 11.1 0.0 11.1 0.0 11.1
=0.7 34.6 0.0 7.1 50.0 0.0 50.0 0.0 375 0.0 22.2 0.0 22.2 0.0 22.2
=0.6 36.6 0.0 17.9 66.7] 14.8 50.0 8.0 50.0 7.4 22.2 7.4 22.2 6.7 22.2
=0.5 46.2 0.0 429 66.7| 33.3 50.0| 24.0 50.0| 185 33.3| 185 22.2| 13.3 22.2
=0.4 73.1 0.0 64.3 100.0| 66.7 100.0! 60.0 87.5| 51.9 66.7| 51.9 44.4} 33.3 44.4
=0.3 96.2 0.0] 96.4 92.6 92.0 100.0| 85.2 100.0| 85.2 100.0| 73.3 100.0
<0.3 100.0 0.01100.0 100.0 100.0 100.0 100.0 100.0
= 5. fhEFBEEHEBEOIKIUEIIC X -» THIE S NER (%) : BE 120 EoES

% 4w Sw fw Tw 8w Iw 10w
R A B A B A B A B A B A B A B
(kgm)
=1.3 20.0 0.0 16.7 0.0 38.1 0.0 9.1 7501 16.0 83.3| 10.0 14.3 7.7 0.0
=1.1 60.0 0.0 50.0 0.0 524 0.0 27.3 75.0| 20.0 83.3| 20.0 14.3] 154 0.0
=0.9 100.0 0.0 77.8 0.0 85.7 0.0 59.1 75.0| 52.0 83.3| 50.0 57.1| 30.8 50.0
=0.7 0.0 944 0.0 95.2 0.0 8.4 100.0| 76.0 100.0| 75.0 100.0| 69.2 100.0
=0.6 0.0]100.0 0.0 1100.0 0.0 95.5 84.0 85.0 84.6
=20.5 0.0 0.0]100.0 100.0 100.0 100.0

=1 = £ES HTE O R O MAIRR A 5 4 R II B/ MmN &

AC LE&EN®ICAEL 3 ROMEIRIC>WT
3. BEOMEITE D X risk factor ZHER
BEILE>TFPHTERLIICE-TETH
ALaaed - LREOEEL SR, FWI Ak
TR DG F » e ICERT 5 2 &L APHEEH
Biotd AMEAR/INRICT B &, #@YEE
LofERk %4 5 < & KB HEEHEILKT 5
Z & (notch plasty)F 0 FEMFRICBT 2NEA
. WHITOROMHAEPROWE. WRICET S
BHOMEREROEEELEDIY N NEY F—
vavralsroBRPBrsFS5 0TV
ALy kol LTy ACLBEWIC

5o LOLBWE, TNODTHENPHIEEL
MWEER SRR E L THEEL TS, TD LS
EFIOEE. AC LEEMRICAELZZROM
FIPRAEESE S &3, BERITRO &,
IREICHE D 2 HEEE LRI E - Td A
NPEREI N, BRANHENE D . ZRASER &
HhEESTE, Lih-T, 20X > 5RIED
Rk Hdicd, B ROMEIREO HE AT
BT EHENHD, Z5FT 5 Lick->T,
ZBRTREEICROMBE~DOXNETTS C
MEETH 5,

A C LEENKIcB T3 ROMEIREOHED
TR BEIKERD SHM T2 HEE LT, B



A D RAEAEIR P&, ROMOEIEHRE., hE)
B A28 L -0 IKU&K (end feel)2idH
5%, UL, Thsuda s EENop
K& BETADNKREL, Z2IT, KXBROM
DOEIEHEH & end feel ZEBHIICHIET 25
HAEMEHL T, ROMEIRRZEST & OFRIN
EOREAREL EMRET L e £ ORER. 9.
ROMDEEHFETHSE, ROMARREEL L
TIERI(BE & 2 5 TR WEER (AE) & T3,
HEOLMICROMOEIEMBESNEIZ D K
10,:8% TROMES B 20 EDETBEO
HISE > Tty £ LT ik 5B TIE 115°
ik 6 M T3 120°, R THEIS VWL R 8BED
Rl TR ROMMRIE 130°EF N TV
niE. 131X 0% EomER TR OMEIME % 5
T ENNPot, E5IC, end feel DREN]
P & U CHuBIRYIcEY D L 7o BRI A U A EELE
Tk, W T ETRER 120° O KPUE A
1.1kgm LI E. #t% 8 8 CchEfERE 120° O HEHLIE
5 1.3kgm DL F %R L7384, ROMOEE &
BHETHM T NI, ERICHER OMEIR
BREOHREEA TR TEEI LNt &
fo COYEICHWIETER. BEBEICBY
HHEMOEEN S bRXUIEEEZ oY,

A C L iR IcBRE L 7oEE 72 R O MR
DEE. BN ToE#K S manipulation,
REEIEEM T T 0BT #EE £ Cyclops Lesions
A ED IR E DR notch plasty FEAS M =
ha"", IhE2FEHETIREE LTk, BYF
BIEDOBEAA SN 1D RIEFEIRDTHR
L UANEYF—va vy d— VOERIIEFIC
RSN s TH S, 2F 0. XIET
bk 6 » AL ORBBESLEL SR TW
250, L L, BEBENELT 513 LBIE
A0 KB NL R Y v 7R T
RE=BAf O & VO e 2 R T 2R
WA, ZOlH TR B BEERESE LNV
Babdb, CDEHBIEEMOET SIHIC
b. ROMEIFRD PR ZIEwD T & kD
ROMEIREGEEZ R, S FRIL. 2 IREYSRE
EETFHTEIEDVERTH S, AFFETHES
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NEERTIE. D &bl 3 » AU
150 DERTHH% O R O MEBIREAE O AlHEH: %
FHITEXBIENRETE I, LB -T,
RAEIR IS DA € R O MBS ORERFHIHER & fihE)
FISEPUR & L CoEPEE2EEIcd 5 &1
b, #ikD R OMAIBREFE D alfEt: % FHA I
FELMLT 2 ENTE, WEO ) EY 7—
Ya v DRBIEER/NRICED S ENAHET I
KWwhEEZ N,
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Prediction for the Possibility of Residual Stiff Knee After Anterior

Cruciate Ligament Reconstruction

Hiromitsu Itoh,’ Ryuichi Saura,' Takaki Maruyama,” Akihiro Kida,*
and Masaya Tsunoda®

ABSTRACT: It is important to predict the residual stiff knee as early as possible after
the anterior cruciate ligament (ACL) reconstruction. Retrospective study was conducted for
fifty patients with ACL reconstruction to identify predictive values for the residual stiff
knee. Time-course recovery in the range of motion (ROM) and in the torque-development
against passively isokinetic knee flexion, which can indicate the stiff knee, were used for the
predictive values. Regarding the recovery of ROM following surgery, 115° at 5th week, 12
0° at 6th week and 130° at 7th or 8th week were identified as the predicting values and the
rates of sensitivity were nearly 100%. However, the rates of specificity were less than 80%.
In addition, as to the torque development, the predicting values were 1.1kgm at 120° in Tth
week and 1.3kgm at 120° in 8th week. Its rates of sensitivity and specificity were more than
80%. These results may suggest that these values could highly predict the residual stiff knee
after ACL reconstruction. And we would recommend that both values should be utilized for
early detecting the possibility of residual knee stiffness and for preventing delaying rehabili-
tation program.

Key Words : Anterior Cruciate Ligament Reconstruction, ROM, Stiff Knee.

1. Faculty of Health Sciences, Kobe University School of Medicine
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