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postoperative management of . ACL recon-
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=1
DATE

NAME.
B.H:
POSITION : G

AGE : Y M.

cm
F

DOMINANT EXTREMITY :

BASKETBALL .

1) career of basketball

2) training routine

3) basketball shoes:

4) playing surface:

PAST HISTORY
knee related
others
GENERAL LAXITY (

1) wrist-thumb test

2) elbow hyperextension (>15°)

3) hand to hand on the back

4) palm to floor test

5) knee hyperextension (>10°)

6) ankle dorsiflexion (>45°)

7) over pivot test

ALIGNMENT

1) genu varum or valgum

2) hip internal rotation

3) foot appearance

4) other malalignment :

MEASUREMENTS
1) circumference of thigh (5cm A.P)
(10cm A.P)

2) circumference of calf (mid calf)

3) SM.D.

4) Q-angle

5) knee range of motion (-9

INSTABILITY R. L.

1) knee A (= +) (= +)
M@30°): (= +) (= +)
N-test: (= +) (= +)

Inversion : (— +) (= +)
apprehension: (— +) (= +)

ankle related

/7)

2) ankle

PATELLA R
1) laxity Gl Z
2) apprehension sign (=
3) pain on compression (- +
4) Clarke’s sign (- +
MENISCUS R
1) McMurray'’s test internal rotation (click: —
(pain : —
(click : —
(pain : —

external rotation

PRESENT PAIN

times/week,

(flat foot,

R.

CHART FOR BASKETBALL PLAYERS

SEX: F.
B.W:
(6}

R. ks

hours/day

L.B.P.

X))
)

normal, high arch.)

FB)

E.

O
- 8888

(]
=~
i
(N
=
L

++)

(click :

cm)
cm)
cm)
cm)

++)

(pain :
(click :
(pain :

e
[ + —
— + +

+ 4+t

++4)
+k)
++)

Lumbar

Ankle

Others

I

( 3 L R,
1) ADL (- +) ( (—+)
2) play (- +) ( +) (=+)
TAPING (- +) (—+) (—+)
SUPPORTER (= +) ( (=+)
ANOTHER PROSTHESIS
(= +)

(=4)
(—+)
(=+)
(=)

(=+) )

BEETALENEIC DWW T

1) BRAEi
£30CELHIAGIEHLBEREAIC2 A,
AR A+ LRI TOREEREEEIC 1 BRD T
S, BASIEH LERR, ANRA b LRICTOA
ZeEME, N —test 2BW 5 HDEEM T,

5. FrifllfEic >\ T 6.
ThEZ, RBEAMRE, THREMAEE biclH
S EAEZREBD ONED -7, Q- angle
138 ~30°, EHA18.3°, £17.7°THD 20°
B DO TR -7, BB AIBEIcH]
RA2ZEH B HEDEVIEH - 17,
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*x-2 B £ B 2) EBaHE
female (16) | male (17) RIDTELELARA b VRICTALEHRZR
[ 12 14 DIZEDODBHES &, K4ZTHD, FDEBEARE
TEHEHE IR~ L =T 1 1 BEHDbDREL 1 BT OTH -7, HiH5I
" HE o B E 0 -5 . e
= i sk i i SHLERZEDLLDORETE, £54TH
pra— 2 P D, TOBALREL DDA 1 BDHTH
(-3 1INz (e 1 0 =
&M T R 1 3
i & ¥ b 0 1 o
Osgood-Schlatter ¥4 1 2 7. %ﬁﬁ o .
Al A 118 1 1 RADT EL AL EREBD IS DIIH 34,
PRl 3 AR 15 0 1 ESZTHD, AREASDODRIA24, k£
SMRBIE H AR IR 1 0 - " . =5 .
Pﬂfﬁﬂﬂll.%l]ﬂ%fﬁfg 0 1 3%15’) 7‘1—0 EL@‘C% L’C@%ﬁ%n@y)f_{)
() B L 0 1 DA 24 THY, Clarke’s sign 24 44,
528 5 15 14 £ 3 AT T,
2B OE i 13 12
2 B OE A 1 3 N%
8. IZoW
S [ R T 1 2 " FAR & ) e
FELZRE 0 3 FACBE L TldMcMurray’s test 21T - 72,
WE %5 BB 0 1 ABEIC T click 2 BB 1. bDNH 24, E1AT
D 6 8 bV, BAERDLDRBE24TH 120 W
S ! : 1T T DRE RS S » 12,
TRAETL R 0 1
T R B % 1 0
T B 9 55 4 4 0 1 9. UEETRICONT
B & % 557 4 1 0 1) BE M
T x L AR 0 1 - ’
W om . 0 HHESBE 1 25, MR OBIME 1 &4, B
WOE 0 1 B3I BERD I,
TR E B 1 3 2) R
K5O L B ROBHAEG 24, K3
£—3 INSTABILITY
female (16) | male (17)
R L R L
A. Knee
anterior drawer sign 2 0 0 0
posterior drawer sign 0 0 0 0
medial instability 0 1 0 0
lateral instability 0 0 0 0
N-test 0 0 1 0
B. Ankle
inversion

inversion apprehension
anterior drawer sign

anterior drawer apprehension

— = o
(=T B e
e SR
=
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#£—4 PATELLA

female (16) male (17)
R L R L
laxity 3 5 0 0
apprehension sign 2 3 0 0
pain on compression 0 2 0 2
Clarke's sign 4 3 7 3
Q- angle 18.3° 17,7° 12,1° 11,6
squinting patella 4 1
&—5 X-RAY FINDINGS WA AR -,
female (16) male (17)
R L Total | R L Total v % =
A. Knee 1. BHicoWT
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FEOIRERS
— Six Phase —

FL&HIC

K= OBEV - ETEHDIFYH, 7o
BREY VY-S THEATAIERE - VA, £
DRESIELEFIICBVTLLELTHB Eic
Ehani (KD, [FUHEEKETIIEEED

m B w®w #E*

MEREAGHECLB LTS ) b)) -
KRAEFKOE y F+—T, B MWEHFZL2 Y
=y BN DD, XEFRETE - Bfic
EALDK AT B Little Leaguer’s shoulder

& baseball elbow OFAZERTIICY F vy

K1 BEK—LBRK (1988)

W f® i A Xt %
A% (BR) | 71.5~72.5mm | 134.2~137.8¢ | ¥t - itk
B ( v )| 69.5~70.5mm | 133.2~136.8 g | hey E:fk
CH( n ) |67.5~68.5nm | 125.7~129.3¢ | NF -4/ 1\d+5-6
D %( » ) |64.0~65.0mm | 105.5~110.0g | A F#/Ee-2-3
H % | 71.5~72.5mm | 140.7~144.3¢ | #ERER K770 4
B A [72.9~74.8m | 141.7~148.8¢ | | T B REER

a. cocking

X—1

- 7ICE 0,

ey F ¥ 7iC K B REW ORI IE OIS
*Mikio KATOH  fnggfefsift
Biomechanic — analysis of the pitching in
baseball — Six Phase—
Key Words: Six Phase: 1) wind up,
2) down sweep,
tion,

4) accelera-
6) follow —through.

3) up sweep,
5) snap throw,

b. acceleration

IRBEFD 3 H (LE)Y

c. follow -through

5, U brw) =7 TOHHAKE - vOBRRLER
BL, BARYNICERIEEOMHH G 2K -
Codb1:DEINB—IEDHE LA S,

BE ST
1. Three phase

ke F v 7 DN L 08X £ dulic,
Tullos & King ¥, -Pappas ? Sic kb 31 (4
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through (M2 ®@) OEHHICE WHEZ HDHE
-7tz cocking (3 wind up D BHIE D & EB
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BFE LTV B DS, i Tld cocking D ik <
@®HVICKENBA P UVRAEELTNEDT
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FLiggrtzic 6 Hhcia b L,
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@)
Down sweep phase (& 2 1) (®®)
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Acceleration phase (&) (®@)
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(@)
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>
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b Az A0 < i BT, wS A,
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74— LT, BICATFOX - WAlZE 00k,

% S EIC N T 5 BA I - THlEL 22
BRI E Edon (K4), BIDkD 3R

Rl EBEO S MR 180" %35 M A
%, LT THLEE, HEOE#H®A 5L, Kik
Dra-w, NFTIA4DHERK, GEDOHE
L ES (K5) LFEFICLIBPUTHET LI
ST <, 1982 4F Maglischo ® 33 (7K ik 571
& L THERD pull, pusch s & HEICH
% [Sweepl& W) £ THOEEAZ L T
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DRI TR S%EL, A8 90 2z, i,
sENRE, mifEsERlIN, TR Taty kb
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4%/\_1
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(R I 2 & > T 7oA FRAETOD cock 2408
iZ, ShE 180° A< & THBEIIZEM ER W TE
¥ LEL, £C TNy s -DoIEEDTE -1
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—H up sweep DRV THIEDEME, NiE
D HFHD cock &AL T 5D,
“BATORERFETEICE 5 BRFRELOK
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entric contraction & 3 EH{A®D strain ic
L-oTHFEHPEDONS EVbN A NihZE
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bEAT, BRICHIEREI~DHBEI345 % 52 i
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R —VidsRts, hiEDIEEAH L B 515k %
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Iliac crest apophysitis and avulsion fra-
cture of anterior superior iliac spine
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* 1 P<0.05,

x—1 E%R, E5RIUVERROMLESYN, NEELCEHNREER
male female male female male female
© 14.93+0.32 4.75+0.33 o £10.0+4.8 —8.2+2.5 L~ 61.1+13.5  62.3+10.5
r P HDL-C ©
*4.85+0.38 4.76+0.32 ('Ig/ml *89+29  X79%26 oY 584+13.2  64.0+11.95
L5.11+0.26 4.93+0.19 ™ ¥91.0+25.2  L13.9+17.0 56.4+10.9  53.4+7.6 %
© 6.6+1.8 6.651.8 | £ 34422537 319.9545.8 g gS7.95205 70.5+32.3
* 6.1+1.2 7.4+19 D% 89.65535 3156510 g ¥427519.70 k5902180
'—7.5,1.43* 7.0409 MY/MY 385 04759  328.1+39.6 %82.6+42.8%%Lg3 44515
13.8+0.8 13.740.8 _opp & 70517 6.8+L5 o 194.7+22.47 205.9+30.1
13.5+0.8 13.840.6 7. * 6.4£1.0~3, 6.6+1.4 - . 175.8+28.53 195.4+23.6
lilsos M* 1t0s04 ™U/M Eiors7 F* gi3ual0 M/l 0375090 1% % 005 7074
41.4+2.9 41.042.8 . . 5 550+88 49985 ..p  7.140.45  7.140.4—
Ch-E 18 ) 3
40.3+2.9 41.5€2.6 X 511+79 492+ 71 | %6.9:0.37 . 6.9+0.3=
42.3+2.4 a.9+29 mU/ml toyerossdtt geees B4 TpilosERE 1,0 %*
© r4.86+0.17 4.8740.15 .1on 168.0423.5, 175.7429.5 ,.  r4.820.25,  4.8+0.2
:*4.80r0.15%** 4.87+0.15 r(’/dl 151.1~,26.4~%* 169.9431.8 0 465032 " 4.8+0.3
X4 99+0.16 4.95+0.11 M8 180.0+39.0-T 185.4+27.4 Lg.9+0.3%5% 49402
17.8+4.1 16.3+43.9 . 42.046.6— . 44.3:7.7 4.3£1.0  3.7+1.1
FC * % UA [
19.6+4.9 15.6+2.8 36.6+5.9— 44.2+8.2 | k4.5£101 *4.0+0.6
20.4+8.9 18-z me/d 15+100— 464483 ™/ T80 Lagxto

N : normal children (grade of obesity —10~ +10% ; male n=124, female n=87)
L : lean children (grade of obesity < —10%; male n=16, female n=19)

O : obese children (grade of obesity > +20%;male n=21, female n=14)
Significance of differences the normal, lean and obese children

groups ; *p<0.05, *p<0.01, **p<0.001.

*

1 II
-1 59MEERBRESEOANRK(AWBC)
BLUIBRE(ALA)DELL
Delat symbol (£ ) indicates the difference between
pre-and post-exerise values.
Values are mean + SD.

D <001, M

1 v \

p <0.001
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R—2 SO0, BAMEERE(VO2max) & & U'RE L (maxHR)

. Variables Age Height Body weight Body surface VOzma}x maxHR
Subject - (629) (cm) (kg) (m?) (ml/kg/min)  (beats/min)
ni21 10.8+1.5 146.7+12.7 37.71+ 8.8 1.25+0.20 49.5+ 6.6 199.3+14.5
n£20 14.8+0.4 166.2+ 6.9 57.24+12.8 1.63+£0.19 49.5:3:10.2 199.7+ 9.5
Hokok
|
n222 17.8+1.3 172.7+ 5.7 65.9+ 7.8 L. 78£0.13 59.1+ 6.1 200.7% 7.7
nl\zllg 20.0+£0.3 184.0+ 4.3 69.7+ 5.0 1.84+0.08 58.4+ 5.9 196.3+11.7
DX23 21.841.1 174,0% 6.3 70.3+ 6.6 1.84+0.11 54.4:|t 9.1 IW.ZIi 8.0
* *
I |
IIXZO 31.1+4.7 171.0% 5.7 70.0+ 7.4 1.8240.11 48.5+ 6.4 191.9+ 8.3
Values are means + SD. *p<0.05, ***p<0.001

KEBERIBBEAERDONIE D > T, max
HR (I MN#EHIC & D PPE T I AMETH - 72,
ERBBHAG RO OME (SBP) o LR
Eaiciz, FHmEsHD, [# (142+16 mHg)
M# (166+14 mHg) 3L OVIEE (159 + 27mHg)
B3I~ VE (180+23mHg) iIcH& LEEICK
BTH-1 $HbH, 10~158E L V30
L DOHEITHE L, 18~228& D #H D AL i IGE
HgEG, T EMRENT,

ZEES L UCEBRMAROIRICOVWT, FIR
BB IC & 5 EMREB S & ORI O YA S

BIE 21T - FoKER, LER IR TR MY CHRER

pr) AR B A BTH - 12, BHEHR

’

M R0 EICH I TE Sic 2 LS ETR LA
it6REL S, ThosROFhb I ~TEHO
ETHot. REATHRBRERLESICRL
oo R+ EZRLABEI I ~IBHCR 1B
B0, TDHH 1 ZIIBMLEBH + Th -
fro BEEAGHRI, 30RICKH AR RHE
(, Lo bBEEEREBUHBRIEL, 605
% TR L T/, HEERSLEO VIEE TR,
EBRT, E%2ERHET, 605%IC H214Hh20
W TE - foo
LHERRIEBSECIDT C, e &
biCH L7, SEBEMEREOOSNGET L
1ohs, 30 LIBE M ~VIETiERIEL, [I~1

®-3 REEEMHEBRER

Before ex After ex at 30 min after ex at 60 min after ex

-+ —- o+ H - H W~ - 4 H~
[ n=21 20 1 17 2 2 0 4 8 7 2 9 8 3 1
I n=20 19 1 10 8 1 1 0 1 10 9 4 3 12 1
I n=22 22 0 12 5 5 0 0 4 12 6 8 10 2 2
NV n=19 19 0 12 5 2 0 1 7 10 1 8 10 1 O
V n=23 23 0 18 4 1 0 9 11 -2 1 17 5 1 0
M n=21 21 0 2L 0 0 O 11 6 4 0 20 1 0 0
Ton 124 2 9 24 11 1 25 37 45 19 66 37 19 4

n =126

The numbers denote a frequency of the qualitative test.
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BrEKBRRIENTE % F A % FEHI ) K BRMUEEHH ok 4
U@ A (eccentric strength) M5t

L R
5 oK *
M B E=B*

FCoHIC

DL —=vrgd LTHFELD isokine-
tic training HERTH 5 & &N, TEFEL D
# L training machine 25BHF STV 3,
FFIZH D eccentric training 5L D ENTH B
LT OMEPBATIHEINGY, KBTIl
Z OREIFIED TSV, Z T4 IR
SR D eccentric strength ZMIE L, %Dk,
Kt &2 A1,

XRELUHE
B R KRB EI % 3 2 4R DALk,

2R =YK AEZZ LI 1TER T, KE Loredan
D LIDO active system ZHWTABRIYSAT;
@ concentric & eccentric strength % ff @
60 deg /sec THIE L1zo BTHI, 10 TF
BERITER, G 3B, AT, mgns 7 6
T, WPIRA R -V EFTH-72(F 1),

x-—1
MEE BB & iR & L OYBOR, 2 #— ikt
%2 U1 1THER] (1988-2 ~1988-4 )
(BE T RO 4 B4 5T0)
wHl 5 746 1061
Tl EE1T. T (13~218)
B 6 3# A T Ew 76

* Hideyuki TSUNEOKA et al.
MR BEAR
**mBBERY EEFER
Study on the eccentric strength of quad-
riceps femoris

HUER LR

Key Words; isokinetic exercise, concentric
strength, eccentric strength

A o# B B ® H E B
B ok o8 lr P X =
(IVR - S A

LIDO active systemld machine O+ 4 <
3HEM) compact T, D eccentric streng-
th DREL ST L —=v 7 p5a]fETH B,
A KBRBARIRE B A R &5 B 10, Kt
DERE T 512084 2 B TR OMESR
% — 40REICHIR L CRIE L7, BoEihfAe
L b EEOBEERT S 5 7 TIR(KL),
concentric, eccentric & &2 Z DOFER T 3R
HBOEFETE -7 D b VAR LTV B,
concentric & eccentric 5I/iC average peak
torque M7 Y b T MENE T 5T TR
(X2), FFhc B TIEBA & @D & <
s, ¥R 3D &SI concentric & ecc-
entric DE—7 bV EOHEMNGTESH, &
51iC peak torque to body weight ratio,
joint angle at peak torque, range of

motion FASEIHICEFE SN S (K3),

#® 2

FrEI#110%1D concentric, eccentric Hil D
-2 brfaizss e (k2), BETI106)
7 #|T eccentric DE—2 b7 {EHS con-
centric DfEL D @h - 7253, BAITIE eccen-
tric OfEiAs concentric L Y Zh - 2D i3 3 F
DHTH 710 eccentric DE—27 bIVIEA B
il - R cEd 5 & eFIEROAIMEL, B
HAR DIED20% L) EDFERISIE T 2R L 712
Bl 56 (50%) -7z HEHI1 Tld concentric
DE -7 by EBEREREITIIEAEED
Wiz b hhb 51 eccentric DAFIFICET
LT (%&2),

wicER oA 5 € -7 bv s fEDK
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100 ft/1bs

KNEE — left extensors con ecc TORQUE = =——
average peak torque (ft—1bs) 54 83 POSQ‘IO;\IT 7
peak torque (ft-lbs) 66 87 Fep f)
o ° o Con/Ecc—1
joint angle at peak torque (degrees) 177 79 Velocity 60 /60
range of motion (degrees) 45 45° i
fatigue index (%) 104 % 97 %
LOREDA
total work done (ft-lbs) 137 — 173 Davis, C I;],f
ecc as % of con work 126 % By
B-1
Con/Buc-1,exteanpts TRAH#HB L, eccentric DfEiAsconcentric
60 deg/sec PE:I\(/E'IEOARGszUE 60 deg/sec &0 gﬁ‘:‘{&?@ﬂ%ﬁ? Ltﬁmflo‘ﬂ]'i] 8 #1180%
con L ft—lbsj ecc iZH LN (F3), HMETEDEEI concen-
r ; tric 80.4 %, eccentric 66.6 % Tdh »71: (X
123 £ - i 4),
C ] AEEH & L THILE 5 ZOBE LB
o S & — v RFACD VT EIRRICABRIMEER; 1% B5E
C ] . . Lt-&T %, BHFITIE concentric DFEHH
lef igh left right 5 .
sl t- involvede e 183, eccentric #5192, Z#HI T concen-
[J uninvolved tric 108, eccentric 131 5B« L b eccen-
B-2

# Repetitions 7 1
LEFT RIGHT INV/UNIV %
PEAK TORQUE (ft—1bs)

con 54 142 3B %

ecc 49 147 33 %
WORK PER REPETITION (ft-1bs)

con 19 62 31 %

ecc —8 — 46 17 %
TORQUE RATIO (%)

ecc/con 91 % 104 % =5
PEAK TORQUE TO BODY WEIGHT RATIO (%)

con 50 % 131 % =

ecc 45 % 136 % —
JOINT ANGLE AT PEAK TORQUE (degrees)

con 75° 84° —

ecc 72° 79° —
RANGE OF MOTION (degrees)

con 32° 48° =

ecc ° ° —

i 32 48
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*-2
Fr {18 il 5E il R RB) O I EE
(60 deg/sec) (60 deg/sec)
concentric | eccentric concentric | eccentric
B | A | B | /R B | BA ) B |
fEFI1 | 53198 | 100 | 115 58 | 159 REFI6 | 0198 | 45 | 103 47 | 148
2 | P18k 75 | 100 55 71 T |21k | 97 | 101 91 | 109
3 | BITE | 145 | 150 | 102 | 119 8 | 208k | 96 | 107 | 126 | 137
4 | I195% 90 | 123 59 | 108 9 |21k | T2 74 65 78
5 | &188% 65 | 142 49 | 147 10 | %17 | 105 | 117 | 108 | 125
(B ft-1bs) (BT ft-1bs)
%-3 lgg )
B DIETE CRA/EA)D
con. eccC. cgn. ecec.
FEGI1 | 95.7 | 36.5 ||mEMI6 | 43.7 | 318 B sk
2| 5.0 775 7| 9.0 8.5 7
T
3 96. 7 85.7 8 89.7 92.0 2
4| 132 506 9| o7.3| 833 £ 5O
5| 45.8 | 33.3 10 | 89.7 | 86.4 A
(AL %) 25|
. " . . 0 concentric eccentric
tric D& — 2 v 7 filihs concentric LD Eh MEAN Bg.g 6(75.2
-1 ([5), -
-4
5% F LG G|
(ft’ Ibs) (ft-1bs)
3
2001 ; b T
! : |
F. 1
183.0 193 . 1310
- 1 16.8 1004 X
11.7 150 108.0 17. 3
T o il B £ ® i il B¥
i o XMRE 11.0 o Xz}
¢ MEAN MEAN
\ ! L 155 &
121. i -t 501 T SEE.
+
£ 100 1192 SE 110 ¢
11.0 4 A
L - 30 42.3
8 L 21.1 j’ +
T 10.2
concentric eccentric concentric eccentric
K- 5
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mifE 7 Flo> B3 46, L3FlT, Bk
B, LHFIEbice -2 bv s EOFETIR
concentric £V eccentric DAHAEL , XH
Bl & th~5 & eccentric DIEAK VK
TR ER L Tz (KM5),

2 =

concentric & eccentric D17 -4%8
IS 2R -y REEF TR LG IZEA
EALNITOVD, IOV —=v7kELTD
eccentric training DFHiicREd 2512
ATHR SN S, eccentric training 23FH7/]
BERICLOMRENTH B ETAHED? bbh
¥, —74 concentric, eccentric &b i tra-
ining KLV FHNIEHKRS % bDOHEER D%
RicFEZI373 <, eccentric training D%
RERMRT 00 bV RBO—HKEHT
Wity U LIRE Bennett ® 3B % KBERA
fipEEehoe L, KEBPYSEH D eccentric tra-
ining ZELAMNCITE O 2 ~ 4B THIES
LIEREE IR S o - EE LTV 5,
eccentric training DKl L THZREEZS DS
METHH T &, training TICHHRRHEED
TEHEMEFONED, Newham® 3 training
OFMNITIIFHAR & plasma creatine kinase
DLEFEH LD, 2BLKRTREEMEZRL
#% T eccentric training OXNEEZFHEES 5
LR~ T B,

A1l D P £ TR R BEBA PR E ) T 13 KBRMY
S D concentric &V eccentric strength
DOHHB LD BME TR ER Lz, £ THIE
concentric 721 T73< eccentric training
AREBENICITEbE B Licky, HhoEE
PIEREE DL RN D b EathT
H 5,

Egy. 2}

1. BERBRBAEE Z & 2 51TERIC LIDO
active system &M\ THAEE 60 deg/sec
TARBBPYEA D concentric & eccentric
strength Z#ll5E L7,

2. WAIDETFHA SNTAER Tl concent -

ric £V eccentric strength D& T {#[a]AHS
i@;ﬁfﬁo f:o

X B

1. Asmussen, E.: Positive and negative work.
Acta. Physiol. Scand. 28; 364~ 382, 1953.

2. Komi.P.V. et al.: Effect of eccentric and
concentric muscle conditioning on tension
and electrical activity of human muscle.
Ergonomics. 15; 417~434, 1972.

3. Mannheimer, J.S. : A comparison of strength
gain between concentric and eccentric cont-
ractions. Phys. Ther. 49 ; 1201~1207, 1969.

4. Bennett, J.G. et al.: Evaluation and treat-
ment of anterior knee pain using eccentric
exercise. Medicine and science in sports and
exercise, 18; 526~530, 1986.

5. Newham, D. J. et al.. Repeated high-force
eccentric exercise ; effects on muscle pain
and damage. J. Appl. Physiol. 63 ; 1381~1386,
1987.

B ®
WA ; L (KBRK)
BEAMBMERORNIIHK2 THD, RRAICL->T
13, ZORERELTOHmNETNSONDS DD b,
it - THRAZ B IR A TS 5 DI AE
YBEZEZFTHODPHBTI 1,

B%; &l (RBHILEKX)

A A OR R 3B A BRI A S A FAEFILTHITH
D, 2055 4 FlIIEE T EBRFAREREETH - 7253,
BOOBFIC OV TIEMERFIC THREZS K215/ b
DTRIBVOT, BEABEEEER & L TR LG
L DA DX EK T H anterior knee pain syndro-
me ELTHH- TS 6DHHD, AEICHICET S
FHE L TBERBBERHAFZ A E L,

B FR (Lo P K mkE)

@ Bennet [ anterior knee pain OEEE, #30~
60° D&IFHT concentric torque £V & eccentric
torque MEF LTV B EHE L TS, KAET
D, TO2ED torque DHEIFZLTELNEHED
o

@ concentric torque & ¥ eccentric torque &
Fiug, BSEBEAMBSICERALEL S0, £D
HRIZOWTEZATEONIOHA TR,
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eccentric strength 23{& T L7z joint angle iZD
WTIEAERRET LTV 730, eccentric D /11& F A3
concentric KD K& - L HEEIIEL TREED &
LAFHERMBAFLHOE TR, BEDORH)
WATRL, #HBREITKRAER concentric contracti-
on £ b eccentric contraction M A3 A % & U
1AV TATS, @HICFEAEENLL (Rt
IIFICEEAEE LIS 1) EBZENEL, K
BIEGDERERE 2T W0,

2R, LH (KBR™MIIK)

@ Eccentric strength #IE DL, motion D R
LD, #REOHNA+DCTRIES 5 T & DR
TEDBBNTYEY, s 2H%E42FH L TBoNT ¢
%

@ZFR—VEEICL DIV A S 7 odiT, &
TEFEREICE A IMEE DAL DO TRV MEE
WETH, A BELZTETH»?

B%; Bl (RMHFIEK)

isokinetic machine 2B THARIE T AHEEIC
3R ED machine IIENTO & HIFETS 7 — & Hi18
SNIEVENH LD T, FAlE L TE—#EREICH L
2 ~3[EDRAIEA LT3, PFBEERITIE ROM %
40° ~90° i HIPR LR E hoss Bl L LT 5,
IERE60° DAthic & 180° THEIE L7zAs, 180° s
BE—#HE T data DIESD2X DA S N-DTAE
1360°D data IC DV THRET L1z, A EIFH#EE180° D
data IC DWW TIREE RS LTV,
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BREBBRAICHTIFNE AKR—VEHIIOWT

" OAK & ¥ 22 M O OBI**  SE R OIFE 8 **
X B f1 A o % W E (2 O — *x
AN N | B Sl Y SR 1| P REER

FLHIC
REMBEFBRAER % - Y OBETERT 3
TEMBL, BT 2 RREITE DI 2
H - ViEBORFELEFZ BH 0%V, HiEHR
HEBATE, RAICX2BHEEEEOLRLD
1HFEAERR - VEBBTEL N, Lich
> THRBILBOW T, ZOBOX KR - ViE#%
EE LN SV, BEICIIREN S B
EFMc LB HEDSH BN, FHRICEIDEAS
H D realignment ZT-72 D R K — v iHEH~
DERIT, WAVABETREMDOENEL AT
b b. WaIASEBIBEFBH T T 5 Filiris
FEDRFE - VIEHICOOWTHE LD THRE
75,

R EHE

SRIEFN 226 Tl 1861, B 4B THY,
FEROTERIE 22.38% (13~39i %) T, i
BRI O 4 100 H (1EFEIHA~IHE
14 A) ThHs, BHAIRKEKBREGIAHS6
Fl, BEWBESTHRASIFATHD, 136IF=
K=V 7 TMBREF SRR R - Y EBHFR
Th-oto

* Yoshimitsu AOKI et al.db#g@ A KR
Rkt BIEAE
*ALEEREEES BEAR

xR FRERC Wb
¥REX 95— pFbBE
Sports activity after surgical treatment
of recurrent or habitual dislocation of
patella
Key Words; Sports activity surgical treat -
ment of patellar dislocation recurrent dis-
location of patella habitual dislocation of
patella

FAER, RAFHBEITH & Brauth # i
L ABEHABHNEESOE TIT- L bDH13
Bl L& b %<, lateral release & NIEAF 4T
WEIT>71:OM 5 BT, & 5ICEIRREASATD
fEFI T Roux-Goldthwait & %17 -7z DAs 3 f
Thsd(ED o,

®-1 F W

« RREBR AT + RS ESE- - 13 %
« RENER AT + SMAIST ARt 5
* Roux-Goldthwait Z&#: - 3
* RAIEE# 4T+ Campbell -+ 1

L oDfEflic L, ML T s - b
I THROERE, BIAOHEE, E#E O L
&, WEifiEO 2 X — viEBOE/ic oV TH
N, I XFEHALT X D tilting angle, late-
ral shift DZE{tic >V THRE L1,

#® B
PEIOBASE X THhoFiE colifc,
BEENTH B 18 A S DR SH - 12 DI 194
86% ThHO (K1-a), REEKELBIHELL
TRPBT, Vv v7, BEBRAER, Sl s
ZElHont (K1-b),
BEEOBAMNEC - Th SFirE coHR
DAR—VIEBD LV, BELSEC 3 LIET
EERRICZ R -y BT EBEZ - dDIR 26
DHTHY, 16FIIcBVTHRAICED ZE -
GV NVOIETOHIRYSA SN, BEFOMR
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bhr s (X2,

FHRIERO MR 2 4 2 BiicA S0, 25
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7V Ve v7T HE B
=¥y =X Sl )
b. RLEERL 5 8F

H-1

15A
1
ZHEIEE L

ZHEi L H B

T&U 1k

ZHAID S
LTV

BEFBOBRAIKEDZE—vDLNLIF
-2

EDUWTH -7, Wial L FAAFDOXBICL S
alignment DZAL T, tilting angle (315
214875 13.7° L BIF 2Pl ELA SN,
lateral shift (219 23.4 05 1.2%~L 2
BlicsLTHELTW (KM3), THAEEC,
LB THDOR.O . MEIBRIZEL -7,

F itk O EEE OESH 126 THEELI Lick
S, HLEBEOEKR THOERBRLE
ANELTEEDEED 7. LA LHODERE
Md 5 EEZ 12691041 (X distal realignm-
ent & LT Blauth#Eic & 2 EHE 0N H B

%
BOOW 307
214 23.4
20° 20
13.7
10° 101
7.2
0° T =z 0 T T
(L] wik (L0 Wk
Tilting angle Lateral angle
-3

AN FITH -7 (1)

Fihiko2 £ — v iE#E, REALSET 5 LIE
LEICKRICTE B LEEZ DR ABITHD,
LDHILFMICLVHELIZDE2HTHB,
AR =B L SO D 5 - DI 6 F
T, FHRRICUVNUBET LIcDIF1061TH -
72 (M5 —a), A& — ViEEDZE(bITEIMAAR

A

159

104

54 H i
N
3’/ /

0 %

AL WADD
EHFOMAIL

H-4

DHIT & 5 realignment & R-EH DB b
EHIC[ERRDERT, FiRiDHkE ORICIEFF
ICBAE DB S NI 572 (M5 —b) o MEBROHR
HEHEHFICALEEZRE U TV 5DI13146166%
EHHLIETHD, FMkbBAICHT 5 A%
RS TEDIE MBI Ehibh b, AEDE
BEEIR, Vv VT, AEERRISEDRR -y
BIEEEICE <, HITICB T 2 A ALRIEHEAD L
T (X6),
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BEESBRADOZ A THREWKRAEZ R - viE
il 5 ENE L, BFICHd 3
ALEDIHICR - EHORELEFZ 5T
EMBV, FBEERABESL TEICE
LHMBHADI- DI EEEORLSE Y,
AR=VEFBRBEALETENL L, SEIOFEE
Tb, 86% 0 EFF ICEEBFRAICHT 3R %K
BRERNTEBY, T3%BRIBEBTORASEL -
THOoRZAER-VEFHUVNILVDE T ESRE7L
ShTw3,

REHBEERACTEERE SR
5FNEEEROBMEDE {13, RADHH
PBEE D alignment DHEICEVTHMmE
TEY, 2F - ViEHOELIC OV TDOHRHAER
D, BEERABRE CKY 2RFIZ, A%
HELD SRR - v EDE#KICE L, L
Do TZ DREREROFMICIE, AR - ViE#H
Dl bMEEEZ B, SRIDELADHAETH,
X #BicBd 5 tilting angle % lateral shift
13 EDBEEE O alignment (313X 2FIcB W T
& LT, EEE ORI 5 ALK
BE6HICERELTEBYD, & — viEHoEEL
WoTWi, UEDT Eh S bBEEFRE,
ICRAEHERR B DIGFh R O F- M, B O
BHECEEF O alignment 7210 TRES TR
WZ Ehbhb,

BEERAICHT 5 Fliko, Yrv 7, H
AR E DR R — Y BfEICE T BRI
ADALBROEFE, 2K - VEH~OERF O
EDO-HELB-TVBEEEZEZONDE, TORE
BRERSTO LD IKT B1wicid, WikEHic
A Z Y, BARBEHmNEB/LC L L,
BEAFBHOS R -9 —2FEEL T+ V7,
Hasiais S OFEEEFE T ICEENIZTOYE
BIELEDYNEYDTROMBELEEZ TS,
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1. NEHBREFRAISFEEHBEEESHA 3
Blicxt U, FlikoriE, ALK, BikA,
2 K - viE#DE(L, X— pBDOZ{ticon
THEH~NI,
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2) Wi, 1961 (86.4%) ICEHEFD ALK
Hv, 166 (72.7 %) KA FE— ViF#H L~
WK THH -1,

3 Firk, EBRFOEFHEIFEEIHFEL,
BBEAE 28 (9.1%) icsaohf, X
# T, tilting angle, lateral shift &$ic%
DB THE L T,

4) FHgiT, AR - VIEBO LN o
t-oR2BDOATHY, 66 (27.6%) T%
{bhsts <, 1064 (45.4 B) KT LTV,

B DAL 1461 (66 %) ICHEAEL,
EE#EOKREAbYE, RE-ViEHORE
EE TV,

X

1) HAER : 2X -V iIKk O REL BRI D
osteochondral fracture. AR Z £ -V E
¥4k, 2, 123~130, 1983.

2) Henry, ]J.H.:Surgical treatment of patellar
instability. Indications and results. Ame-
rican J. of Sports Medicine. 9, 82~85,
1981.

3) #HFlEk  BEMBEERA, ERECETS
Fhiflowe, BRR K-V EFERS, 2
175~179, 1985.

4) Reider, B.: Clinical characteristics of
patellar disorders in young athletes.
American J.of Sports Medicine. 9, 270~
274, 1981.
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HFHITIN ST, KEBEABROERKRE EDOBRHZR
WD, COLHRFEFlicH L TEDLHiILxK—>
EREZEZREINTOET D,

@EZE; K JLKEBR5SR)
BEBERADCEE IR, BMCHLAVALERES -
T, TLTERISOBRBETIRITEALWA, D
CEbRRIHD VL, ZEFTOZ R —Y LNVE TR,
FHRIELVWEB STV S, FDHHITRFREDOH
& TL—20%[H, VN E)OEERESLELE
ZATOED,

HEEEADEA T LT
EKRABETAEOBIRRETHD, X— PHBRIAE
ZUBEASD LTV BRI - 1o $ 12, FHTDEL

BREHEBEH R H 50 Roux BAETE-TED,
Q angle 3% #ELTVWADT, AL E Q angle DR
ICIBEIT VN E BV T,
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REMBEESHREAICXT % Elmslie Trillat:z®D
171 AR

B R
® o K

w1

L&

BEERA, BEFERAZ—MICEFEHO
2R - VEFRICIL HAONBEETH S, T
NOKREBICHT AFRIFESTEDONTH S
DSZF DRI IC DV TREFRICIT IS b TV
B RDIN, BT, EFRAL S bIC,
BEEeHELR, CTick2RMbEMESEH
W, TR, WESRSHE AT - T oo A,
Fioge it LU Elmslie - Trillat #:%477 - 72
REBliC DV TR A INZ Bk d 5 R ZG/2D
THET %,

B &

R, 2WBEERA, XEERESRA,
R E B R DO 2K T Elmslie - Tril -
lat #EE#ET L3 1ERI3BBEEI CTh 5. B 781,
4%, FEhI313%, 5336k, 9K TH S .
WL BRI, 3 AL 6E, FH24E2
HATHB. TNOREFlICDE, Cox o DFH
#EV iz # 0, excellent, good, fair, poor @D
4 BEBEEEE &, CT 2RV BHELMMER,
FsRE#RGL, 30°, 45°, 60°, 90° I B HEERH
iZHOWT, FnENdimi, Mkicsd % cong -
ruence angle (Merchant ), tilting angle ({&
B, lateral shift (G4 ZEHRIL, &
Flio.

* Tomoki MITSUOKA et al. KBr75 Kb %
IZANe s
The Elmslie-Trillat procedure Evaluation
in patellar dislocation and subluxation
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ated to the Progression of Osgood-Schla-
tter’s disease

Key Words ; Osgood-Schlatter’s disease ,
Classification of radiographic findings, Pate-
11a height, Sports activity

* %

® ¥ A* ft]
B H BR * ey

(1

Z
Mok

of

ZF12f T, WmAREELFI228, K RI208
10, Z108) TEHFERIZI2.3ETH -7,

REREEEREO X B0 NEIT 0T,
1 L AR TRBBEZ LG TROERN
TR L XBROZE(EBEICL, KRBT
KIRUT, HRMBREORIRES 5V 13k %
g bD%Stage [, HoLBBERBH BV
ZNIEOAIKILIEE 2> D% Stage T &
L, BILHE, M LE38% % D% Stage
3R FLE (K-1),

BEBOES ORIEICIZER OBAIAIFEE T,
REEEEA TR, BELMAERS, BETE
HWEOEPM(F, T, P) 2fAT A%
AW, CORETRRETDESEIRPT/FT
DEFHTERIN, BEBPES L33 LER
K&EL1B, £/, PT/FT A 1.3 I EER
THoEREEFESME L (K-2),

& Stage it B AEKRIEREHE L, /B
EZEDOEIEZFAIL OSD OEBIC >\ THRE
Lizo SOWRRAE-—VEEIEXR-VEIZDON
THRIFICGHEL, 2 R - VIEFOHEICLS
HEIZ OOV THRET L1z,

# B
1) Stage 578 LEGRRAEAK & DBAL%

66 %193 D Stage 53 TI3 Stage 1 — 32 &,
Stage I— 36/, Stagell— 25 TH -7,
% Stage L ERIRIEK & DBME % A 5 & BE 45
FIRE D#K T Stage 1 — 8B (22%), -1
(1%), I—-1 (1%) ic¥/:, ERIE Stage |
-5 (16%), I—-15 (42%), M—4 (16%)

— 203 —



H A AR 2 4 — v ¥4 Vol.8 (1989)

BESHETREOREOHES 5\ 3EE% Stage | , BEWNHEBICE TRESRY
UMEOEEREBD S VIR ZT IO AIKILEE A bD% Stagell, BSHIEEILE
DB, MAEEZED S D% Stagell &9 5 3REOEITESBTDH %,

R—1 Osgood-Schlatter /FD X#R®D Stage 538

14 yrs. BOY

PT/FT=1.08

TE) SR EREEIRT I IC B L 238 % Stagell D14
BOBFT, hikicLIBEFTOES, PT/FTHE
i31.08 Th 5o

H-2 PEECIIBEROSTOME

ICAD Nt BRI O REREEHORH
A LtzDid Stage 1 -5 (16%), N-12
(33%),MM—13(52%) T&d - 1=, fEAkIZ Stage
Mg fiho 2 Bl LAEEICHELSSC (-1,
M:P<0.05), Z&iIStagell &1EDRIIC
AEEEZRL(PL0.05), I#HTIDEHAD
SNfz. 7o, EHIIME I BRICHEEEZR
¥ (P<0.01), Stage DHEFTICHE NSNS 518

[AERLIze 7, 2FIKACHOKBEFRZ,
ZNZF D Stage IEHFEHAEFREIED oL
Motohd, TDOHETH Stage il LTH R
HontkDRBEEHOER/IZSE L, KIiC
B EBER OEF S HERPI B h - 1o,

Stage I T EE % H 5V IZEABEDRANLE
DAERKFEZHFZHbDbH -7,

2) Stage M EBEFTOES I L OMG

% Stage ic51 3 PT/FT O FHE1E St-
age 1-1.04+0.07, 1—-1.09+0.06, M—1.14
+0.08 TH 7. & Stage MICHEEE 2B D
(P<0.01), Stage DiffTE EBIBEEBTDOS
S KITHEERLI, LA L, Stage I
ZBWTHPT/FTHED 1.3 YA E%&R LIAER
B1fbEr -7 (K-3),

3) AF - VELIERFE - VEHOHK

Stage N TIF A R — VB id Stage 1 - 16/
(31.4%), 1-24 (47.1%), M—11 (21.6%)
ThHh, EXAKX—VETII Stage 1 - 158 (35.7
%), 1-13 (31%), M-14(33.3%) TH-~1:0
JER # — v BT Stage, 3O LRGITHD.
LoFZB LTV DI L, 2 E-vETIR
RIEREIR DIk b 38 Stage 1 OBRPETZ2 L1
bDHAT% & FITHEEE LY, Stagell DHD

— 204 —



P<0.01 P<0.01
l 11 ]
PT/FT *
1. 24 . o
1. 14 b
1.0+ sses
0. 91
1. 04 1.09 1. 14
+0.07 +0.06 +0.08
T T
| I I
Stage

% StagefICIBEELAY, BEF I Stage s &b
L& 185 T EERT,
B—3 Stage CBEBOEE L DREMK

HABEAR 2 {— v E¥£35 Vol.8 (1989)

RV D - 1,

BEEFDEHI TR, 2R—-YEHODE Stage D
PT/FT{EDFM#I Stage 1—1.02+0.05, 11
—1.1+0.07, M-1.12+ 0070, M1 E
LR LAEICSEER LIz, —h, ExE -
VBTl Stage 1 - 1.08+0.08, T—1.08+0.05,
M—-1.16+0.08 Td Y Stage M Tidfthd 2 FE &
HELABILEL, AR - VB LERE—VE
i3 EBF OGS ICXd B EBICHELED
- (K-4),

E -

1) BEBOSIDRIEHEICONT

MEZEH D@ S ORIFEHRICIE Blumemsaat # ),
Insall - Salvati#: ®, % 7- Blackburne - Peel

EPLEMSINE TICRE SN TV B, MR
DEEBAETIC B TRE RS 2B O K5 %
B, HDF YV F2 -7 -> X DEFHRAL
H& L z DRIEICIRBELSIZEMSE V. $XT

R A= B R M — v B
) P <0.02—
——P < 0.01
PT/FT 5 — PT/FT rP<0.014
rP<0.014
12 1. 21
23
§ 1.1 £ 1.
H B
2] 2
r‘é?a 1.0 {“ r? 1.04
0.9 0.9
0.8 0.8
I I i I I i
1. 12 1.1 1.12 1.08 1. 08 1. 16
+0.05 *0.07 Z£0.07 £0.08 *0.05 *0.08
Stage Stage
2=V T Stage I TITICI BLOBEEILS
HERTH, FERAX— VBT Stage T3 Y fthod 2
BicHBL CLh@fisih, OSDRBEFTOESIC
H5ZAEEICIImEITHEND 5,
K—-4 ZRR—UBLFERR—YBNDE StageCHEFEIBEROESS

=205 —



BABRAR 2 #— v E¥£3E Vol.8 (1989)

OIEF TIERES30BE RN D X SE|mES 5L
LI RAl§ETdH BT &, Osgood- Schlatter #
THRBREHR S AR THENE OF ILEH
BEELT OV EE2EELBREEFAS 5%
AEED 27 ORIERICH W, £1, TOHE
(30FE UL T b NS B b A B i R LB &
nEmoHEL D ERiCAETE59 ,

2) Osgood- Schlatter i DEHEEDE I ITH
KIETEEBITOVT

Osgood- Schlatter ROBEE DG S T
BEEBICONTI, BAitFzDRIEEIRZRES
P, FOHBIEE L THETSMEE/T LV
SEEHME W OO x4 Jakob 50 IIRE
HEHFTRB IR EES bORERICHRER
SEHECBE LTS, —4, Lancourt5¥
HREFICHH B RIRICE D HMHICEETD
By, F-HRETREMICEREH,EAST
B EIREVBEREBMNEELTLEREL T
3, SEOAEBLERTIE, Stage T8 H LKA
DETERIBEBTRRAICELLETLER
L. LML, BEFSH Q3LULEDOPT/FT
B) AXf UFREFIZTE L, TDT & IIFAER
OPHEBOGSIMNEF@ANICHD, oIk
BfiXENL-mD LTV ELEFVRIBEES
A3 X - &30 A8, FIAD Stagel TH-TH
HEHBEESESVEA TRIRETSMLE X/
TajREME & H D FERVBIECBEY) SIEERLS L
BEThHr LB

Osgood - Schlatter 5 @ ik R 13 A B8 MY SHfH
DERBADES | HDOMIC, ThF THRIZHWE
N, RETHERE, BEEOMERT, K
PAEEf D A& SINFE ORISR EnliE s nT
WpPPID  SROBEFICHT IHEES
3L, R0 RERMYEED OBEOKE T 5 EHIR
WADES| NDBRGEENRERFTHELE
Z ohte

3) RE-VIEHOEEICONT
ZR-—VEDI 7 TEHOBETREY v h —,
N2y bR -, BRIEES vV T, 74
2 Z b7, F oy 218 EEOKBBIYERT 7] % 2
BLIHrAR-YPERLEELD, 2K -

BELIER - VB L ICRBEETO SR I
DB KBEIUEAR 11, & O HEBAIE O X
BOBMIICIAEICENHA T LITUARTES
n3, Sz, 2R -VBTRENEE
slhpsaticEHERSicmb s Dic L, FERL
— B TREH I BB M AN PREL T
Mbhbd Eiciid, TRODHEEICLD, AR
— VB TRERBICT RIS L D®L, &
AEOBRI E DRI DK b5V Stage I T
2LZ2L, SOBENTERICE TRBIC
F|HMEM L, Stage 1 T TIKBEEDI S
<1y, FEXE — v BTIIREBAE O R
£ §5< Stagell DEEF Ifho 2 BEick L,

IO EMLIChIBE B L DI b LB SN,

E g}

1. X&ESHED Stage I B THER BT E D
RIEFMRE R bSRICED SN,

2. BEFDEEIT Stage, $HEbHRADE
fTEEbicR LY, BEBEMEEL
TIERR IS 5120

3. R2E— VB TIE Stage D% L, TDHA
BlclBErLDBET HMEM%ER LI,

4, BEBOGIE R £ — VBT Stage T#H,
FrIER K — vEETIE Stage MAsthDBEE L D
SN TH D mHEICHEEZDI,

X &

1) Brattstrom, H. : Shape of the Intercondy-
lar Groove Normally and in Recurrent
Dislocation of Patella. A Clinical and X
—ray—Anatomical Investigation. Acta.
Orthop. Scandinav. : Suppl. 68, 1964.

2) Blackburne, J. S. and peel, T.E.: A New
Method Measuring Patella Height. J. Bone
& Joint Surg. 59—B: 241~242, 1977.

3) Insall, J.and Salvati, E.: Patella Position
in the Normal Knee Joint. Radiology, 101;
101~104, 1971.

4) Jakob, R.P., Gumppenberg, S. V. and Enge-
lhardt, P.: Does Osgood-Schlatter Disease
Influence the Position of the Patella?

J. Bone & Joint Surg. 63—B : 579~582,
1981.

5) BHEA  B2Hw=a27v, B2, 10, BE

B, P.79, MR, H5, 1988

— 206 —



6)

7

8)

9)

10)

11)

12)

Koshino, T. and Sugimoto, K.: A New
Measurement of Patellar Height in the
Knees of Children using the Epiphyseal
Line Mid Point. J. of Pediatric Orthopa-
edics, 1988. (in press) .

Kujala, U. M., Kvist, M. & Heinonen, O.:
Osgood -Schlatter’s Disease in Adolescent
Athletes Retrospective Study of Incidence
and Duration. American Journal of Sports
Medicine. 13 : 236~241, 1985.

Lancourt, J.E. & Cristini, J.A. : Patella
Alta and Patella Infera. Their Etiological
Role in Patellar Dislocation, Chondromala-

cia, and Apophysitis of the Tibial Tubercle.

J. Bone & Joint Surg., 57—A © 1112~1115,
1975.

Mckeever, D. C. . Recurrent Dislocation of
the Patella. Clin. Orthop. 3: 55~60, 1954.
Smillie, I. S, : Disease of the Knee Joint.
2nd Edinburgh and London. Churchill
Livingstone, 1980.

Tachdjian, M. O. : Pediatric Orthopedics.
Philadelphia, W.B. Sanders, : PP.410~413,
1972.

Turner, M. S. & Smillie, J.S.: The Effect
of Tibia Torsion of the Pathology of the
Knee. J. Bone & Joint Surg. 63~B : 396
~398, 1981.

— 207 —

HABZAR 2 # — v E¥25E Vol.8 (1989)






B E ¥ &

TR

HAREAZ K-V E Vol.8 (1989)

— KIRVUSET 5 )y & O & 72—l —

;i*

[FLHIC
Je VT, FVZVITRNYT, Ay T4V
TEEL S, BERBICRENICARRDL D
HEEH TR, MAOHEHORED» S, [[EEiC
ZLOBESELBEEZIOSNTV S, TOR
KL THELKBEEDODD EOTH ZRENEFRIC
AR IIEE K Ronsh, D%
i2 Blazina?, Roels?, Ferretti? 50@H X OKE
i, ERIRFEAR, BRPKEGE, 6EAH:;, £ L OR
HEEMRED S OBMEBTEERTHD, BEWE
ROWREI~DEE, ALHHIE~DEEIC

R [ ]E] 166 198
2 EEE 16,9 T 3. 156% (138~22i%)
AFR—vEH ~NZ4& oy bFE—w 6 %
T=2R 3
Ny —H—)v 2
25 2
NV FHR—v 1
r7uats R 1
Bl 1
B o2 A £ # 5
ol 8
(G il 3
W 3 4 ¥ Phase I 11
(Blazina) Phase I 5
R G| 7.0+X7.62H (18~ 24
o—Lovsk 127.1 X 13.05 (107 ~ 153

*Hideo SAKANISHI F7igiiiibe #EsF
*HABBBRZ R — VB BEREE

&1

)
)

Patellar tendinitis (Jumper’s knee)
— The Cybex II evaluation of the musculus
quadriceps femoris.—

Key Words ; patellar tendinitis, jumper’s knee

Cybex II, musculus quadriceps femoris, taping

% & &> W 2 ¥

DVTHRSNWEPVRIBDTLEN, ZC
THBK 2, BEWWROTLIEIRTSH 2BE
BTWMOERmY, 2£— v EFOESMEC &
ORREBLEZ TH B0, KBWUTAREH
gL LTHERLL,

X %

BRI626E T H k0 8 r BRI, AAKE RS
A=y BRHEZE LB E R ALK
EHT B LFREAOS b, BEH TR L
1 EEROA A, WE BRI 575 B

HH TCEE 1061 108
: B 18.54 % 1745 (16k~205%)
AR—=VEEH Nzry bE—
foE K oA W
o —LVER 130.5 £ 3.87 (124~136)

KB L O XBRENREFR R OB, Fi, B
PREGICHE A BB HHEG S SR EE T
TE LA TAER T, BEPHRE W L2166119
BAXRE L (LIF T ] B &89,

AL LT, BHUEosUvIC T RickEE%:

—209—

9&**



HAR AR 2 8 — v BRE2EE Vol.8 (1989)

ABBOEREBLUEKDLF/NRr v b KR
—WIBER 5 F, FH0FIAR GV (LU CEE)
LB89), M, HEROERICHI-> TR, ]
BHC QIR BB Z D - 0T, AAITNE A
Wz (£ 1),

AT R &
(1) KBRPYSEFSH /TRIE ik

J BT, BRI S EFEUTH S
A MERNe, ROHBAEE LIS Z,
Cybex T AM T, KSR {hiES) %60 4e8-/sec.
<5 (A, 180 deg-/sec. T0EIFT - #2,
RNT, F—EV 7 (B ITkDERMPN
ELLCEERFRIUCLVDERLLS>ZT
[EIREICHIE L 72,

1, ThoDfliE%:, hETICHICET
—E VIR RITITIE - 12,

Sl N AH by 7 EREETHRL, &

AF7—7 SR A 5T

-1

% B
(1) 60 deg-/sec. icdiF B RISERER

5 — & v 7RO ABRIY GE O i K b ov 7l
13, JRE70.6+19.93%, CHEE85.0+7.85% &,
CRHCHL JBHI 144% DK F 2D (P <
0.05), 7— ¥V 7% OliER oK TR, #
A Shiih- 1,

F— €V 7R - BOKRETIE, ] EAT0.6+
19.93%h579.84+16.68% & 9.2% DY %R

NEROMEICEZRZ 0L, JEERKOSVIE
HANOTF — v ik oMESY, t REAHO
THE L.,

2 F—vv 7k

PR R dhAric T, ASRRPY SRR, % i &
H, BEWTAEMET SEkIC, 1.54 v FIEMHE
M7 — 7 E2FEIETKEHRIC, Tht2/3 38
BT, ROT, ERBASBER FEELU
D0/l D DIEFNICIE, BEE S A O Rk
AREDHENT, THAEBRBENEME L, 24
v FfEE T — 72O T, BEESTHRAILD
HAEANES MU R ANA F 05— 7%, [ERHER
CIASPIE D DIEFNITIE, RXHTPHEI R/ ¥4 5
VT — T EECTRMEEDNRAMR L1,
MEEUAFE—T B0, SLRRIIZ N4 5
WT =T REB O, ZRIT 154 v FIEMETE
F—=7CT, k- TFingk, KBEESCICTRES
AichrvHimlTchrvyar—5—7&L7 (X
1)

FYA—=T—F

R =4 70T =7
F—EvIE&

72 (P <0.01) 3, CEAHE85.0+7.85%h580.5
+631% L EERED SN, - F s, ETF
%5 L, MEECIIOMICERL - oy —
VERLTHE(K2),
(2) 180 deg./sec. iz 35 1F 2 AIELE R

F— v /HiOMIE, JE41.8+1031%, C
BE53.245.75%TH, ]JEICEKTA2EDT:
(P <0.01) A5, ui, 609e8/sec. it B} 3
FCRBERE Rk L T, KO FPLETTH -

— 210i—



|
r
L]

.
.
501+ e

* P<0.06
r **p 0.01
al
B—2 60deg-/sec- CORITEFRER
too

ToEVIH%OMER, JETIR49.5+11.19
%C, CERICILL2.5%ETF LTV, HE
ZREDLED -1,

F— VIR - %OlETIE, 60968 /sec.
B HRERERE[ERRIC, ] E#1341.8410.31
%05 49.5+11.19%~NE1.7% DN AR D
(P<0.01) 7%, CEHE, BEERUML-LBD
D, 12%DETARL T (K 3),

A

RIS L NIWTODRE— Y iGEhsalied s h
% Blazina D458 "Phase 1 OFEHI 25 AE
AL ARERICENT, F-E Y IHiOk
FRPY SRS DR A b v 7 [EICTE T A2 St
TEiE, BT TH Y+ v 707 L —D3n]he
WS HHT, BicaBsaions 5E#H%
e S B, HAIDET Lz b SRS

BABIEAR 2 # — v R4 Vol.8 (1989)

JBn=19 CBn=10

(%-BW) _ ’
r T—B¥J F—EvYy

il % il (23

1004+

o

‘...?

o0
-
®

e ** P<0.01

B—3 180 deg-/sec- TOAITHER

RBIC H 2 BRI, BEOMEE I
SIS AEELERT S0/t AH 5 & AR
BLTED, br—=v/EBLO%ELELLED
256D EHEREINT,

wRic, 77—V 7]« RORKH b v 7 D
Elbash s s, JHTIEEICHEMEZEDID
CHTRAEBEZEL ) >k bDODE T HER AL
oh, MBTREBNUEZ I —VERLTO
2o TDC LR, T rehBikicid, &
Kih bov 7 RS 2R, #Bmd
Ficr-—ErrickhKBbsSEI N T LK
LBFERTHBLEEZ ST,

5B, bhbhid, AF-tEv/ick3%KE
HEOERKEF %2, KEAMD T —7IC X D
EWHEATEET S & TRERDOMIE~NY b
2EbEE, 2N FuF—TICLDBBRILD
HIER L 2AEBRETE (K4) E 0S5 WAED
B ME5 LThaEHmL, BRMICHNT

== 21~



HABEAR 2 £ — v E¥23% Vol.8 (1989)

@

\

)

SUE
E Ve

7

= R
-4 ARAEOERHBF

X748, SEIORAH bvs ORIEFREI, ©
OEIMEALHETHHDTH - 1o

Ar—tE V7R, FHNEROEFDIDIT
FA ic e L T O KBRISABICK L, &I
AREXHLIEIRED, ZOHIIOHREES
vicEtBfo r L—=v iR EN S, F
1z, AEBEEHL, BELOBER T4 —<V
ADERINBZREFICHTL DT — Y 7I3HH
EhHBbDEELONLY, S KERF-
VICHBELBB X ICHY 2EHEEE, & SITKRET
MBI ShRIFESHLNEEZL TV B,

- )

R B SOE B O A RRPU SR 5 71 % CybexII
ZROTRIE LT

BARBMVIEE, T-EYJRITIRIETL
Tk, 7— v 7RITZASHEiEmeE:R
.5 Y e

co¥mt, Ficr— v stk 3ERRE
DRTHO, REEBICK D ABRIYIAMH /1K
TFiciz, KEHIKEZCHASLTWALEEL SN
1o

X ®

1) Blazina, M.E. et al. : Jumper’s knee,
Orthopedic Clinics of North America,
4 ; 665~678, 1973.

2) Ferretti, A. et al. : The natural history of
jumper’s knee, Patellar or quadriceps
tendonitis, International Orthopaedics (S

ICOT), 8 ;239~242, 1985.

3) AFEMES A RSy FRE Y v o N—BEDIB
PRFE— Cybex i X 28 /15FM—, BEAR
ZE—VEFELE T ;T1~T74, 1988.

4) Roels, J. et al. : Patellar tendinitis Gump-
er’s knee) Am. J.Sports Med. 6 ; 362~
368, 1978.

B, 2R (P X)
BEWERICHTAEEORAE LTEHELEOE
HEVHENHDLEBOFE T, SREIFEERS NI
DIEFETRIZEIE ST Ly IDe TOFKET—F
VTR ERNSE L NEERICI Y o —vT 5
HR#HLOEEZTTHAWFATL & H5H%

BZ; kA (FrEhiimkk)

4[E D Cybex 1T 1T & % ABBPASARI A /v 7 &
DOF— I hofRNE, AT —ErJick, EFEH
WE LIARETOR £ — Y FEBH~OER 3 AlfE L Bb
s,

L L, dynamic SEH TOXR T — £~ 7 D7l %
LTWHWDT, THoDF—5 LSS RO
FELEEZ TS,

— 212 —



HARBEAR 2 £ — v E¥23% Vol.8 (1989)

ZAR—=VIZ & 3RE+FHEEE

- & *
X F OB —=*

FLBHIC

TR E—y AOD, 2£—vEHos
FEAbIC & 0 A RE O SR 3 S < 78 A HEIE)IC
H5b, =OHTHATTTIE (LLF ACL) 85
BHEHEEEDZ K-V EBICEE S LPY
WIZHIE L WIREPSEEL S,

Lo by FEE ACLIREDEFICE L TAE,
—RIEE R —IRBER DRI HRR BN T
WaH, Freidmh Tk o ACL BEICH
LTRARLHE D —REBEHRZREITL TV %
AE =K — v iE8ic & 5 ACL 184 TELIMME
BEA LT - HERNIT DWW T, Fiftfl T—mRIEE
A HE1T U FRER & BEIBG) TR & fETT L 7o hE
Flic > THEBRF T 2B %1G/1-OTRET
5o

R & HE

SR LIPS ED H624ED 5 R, H KHAE
mbTic TEIMMIEREA 1T L 72 ACL 18156461
h, 2R —viEEDFEKETHE 1 F£LLEA A
L7296 Th 5, HRIIZHEI6H], 1361, 4
B3 Ze18f, 41161, ZERFEEIT13~415%K,
FI21 66 TH - oo FEFID S HLHFEEH (M
%147 AUR) TREEMERITLIZHDR
T, BEIBHI TR A T L7 b Di322fIT
H -1, FirE TOFEMAMITHES T.3H,
BEIHFI TR 2F 2 X HTH - 1o MEFHAEE
M 1 E~5HE3THCEE3E3ITH) T
»H 5o

FH G FrEf) T ol U L TR

*Shu SAITO et al. HAKRFE¥E BEAF
Anterior cruciate ligament injury by
sports activity

Key Words ; sports injury, anterior cruciate
ligament, operative method

HE g Bh * bR
N 7 N S 5

m} 5>
* *

ik
=

multiple suture &, MWrigHkr&icxt LTk

pull out HEAMIT LA, BEETOET A—
RIEBERHBATTREDIERNL 1T - 7o BRIBAIIC
%t L Tl B4 4 F 0 F2 over the top 2%
M7 Ltco LIEDERICOVT, FRENS S
K—vEH, A0HEE, BFENMR, BE4E
#fE (LI'F ADL) OaFli, =+ — v i&8haFfdh

WO, JEE) L~V ORHEBIC D W T B S
Liso

# B

FRE? 52 E— Y FEE TR R+ — 21061 &
%L, PPNV —FK -2y b F—
WEED y VIHBBERINZZAE—Y DA VS
7 b 2=y PIREVERIISH 72 (F 1o

*x-1
2R —vEH
Ski 10 &

Volleyball 4
Basketball 3
Rugby 3
Handball 2
Baseball 2
others 5
9

2941

AHEE T, WRREARIES 4 61, AR
A 341, A~ 8ISFEE 4018 ETH
0, ACL BEBHIS14H & kb B - fo (&
2o

AT OEENRRTIE, BEELZXDI0
en THIE Lo KBBRAR O AL %T, BIBAITIE
0~ 5cm(FEtg1.95cm), FHEHFITIE0~4cn
(E192.0cm) EMEHICH OB ERA SN D

— 213 —



HABAR 2 K — v B2 Vol.8 (1989)

&®-2
a b BB
ACLHH
BOFHES © MM 14 B
MCL 4
LM 4
LM+MM 3
MCL+MM 3
1
29 B

ACL 'mi+59H# MCL : Nll~g8I8H
MM : A AR LM : AfEAR

Ste THABAMDOT NN LXWDRER—Y
KB LIS ER 2 2B KBRRR O L 132
HoNED - 1o, BIABEERNEI2AlICA S

nrzhs, AEEEEIBF T146] (64%), FEEHIT
281 (29%), H6flicHShizds, BEART
& - 1o 3B EBRE R EHEME OB EWAETL D
HELTHWS, N7 2 FRARTLFlICEBHT
& 1ohs, B, BEIBFITTH (32%) HrEEsl
T1H1 (14%) I\TERE LT S, A8 TIIEEIB
BIT1061 (45%), #F&EBI< 2 B (29%), &t126
I IBEEIRR DS A S s, 2fl& biT 5" ki T
H D3 EAEDORIDERRHOIEAD S HARE
WHIHDTH-1(F3),

iR 5O YA H 72 ADL FHE T2 20
mth, BIHEI TR 7.5 80 HEARF 9.9
MESEEL, FEFITIRI.THTH OB ICE
REZED - fo, ABERFOHIRTIE, IRLLE

%®-3
B o¥ M o R
BEIEF] (n »22) | #EEH (n - 7)
K BB A R £|1.9%m(0~5cm) | 2.0 cu(0~4cm)
AiASIEH U | 14 # (64%) 2 #l (29 %)
N test [ # 7 B (32%) 1 %l (14 %)
o] & o Hl BR| 10 1 (45 %) 2l (29%)
x-4 (BRbn)
H &% 4 & & {F (ADL) ADL DOF¥HIEE B & UFHE A
BEIEB (n :22) &t B FoMmoE A
o % ) 1. IE &
Al BHOOF (n:17) 0 LosBirs
nELlkEl 2 C 9%) 9 (41 %) 2 (29%) 3. BEERY
4. BETY
A =
DL| 10.9 & 3 (14%)| 11 (50 %) 4 (57%) 5. BRI
B M| BALUTF|1T (TT®)| 2 (9% | 1 (14%) 6. Bk R T B
F oM oA
A = =1 7.5 ; 4
Rk uli L $ofoC P L 2 8
BCTNBEE [ 22 (100%) | 5 (28%) | 1 (14%) |  O0EE o 14
REEIS U L ARBE: e =
ST ADL EXERIBEAELTVLSICED
niH, ASEOEFF 9 SLLED0% A LD S, TNSELFIN TR MEBHETED -

ADL OHEIHLOIET EARL TV B, BE<
FThRBEIBF TRFET2AlICS Shich, A
i 5§ (23%) FrfitFl< 1 6 (14%), 3t 6 Blic &

7o (&4 )
Z K= IS T BEIBF T ATAIEE3.5
P OHABRFISEEKELTED, FiftfTH

—214—



8.7riT&» D ADL 3l & [Ekk, ®iB¥Ric B72
37Ed -7 (K5 )

£-5 (RRD)

2 K — v i # ¥ M

B IH Bl (n:22) ¥ & 6

o Al B (n:7)
NGkl 0 C 0% 9 (41 %) 2 (29 %)
109 A 0 C 0% 6 (27 %) 4 (57 %)
8 mLITF | 22 (100 %) T (32%) 1 (14 %)
Fal s | 9s | 87

BAR AR = K — v B 2258 Vol.8 (1989)

%£—6 (Kennedy [2&3)
®a M

BRI (n : 22)| $T8EGI (n: 7)
& 7B 2 (9%
Bl 8(B%| 2 (20%
Al 6 (26% | 2 (29%)
Al 2 (8% | 1 (13%)

®wooa F M

2 A = BFRES DI H 45 & i
aF fifi 16 H
. BIRE

1
2. VaFxFvy
3. A&k
4. HlalEE
5. 8
6. Vv 7T —Fh
oMo
F ot @RSl 25

Kennedy ¥ @ ¥ i< #E U 7 48 A& FF-f < & BRIH
B, FrEEpIic @A, #, BOlEES
bETI (66%) T 545, nlLl_EOFI26H)
(90%) B TERICHT il EEMIE SN T
Wi, BREEARIBIIBIAFD 2HITH D VTR
S OIS WI R AT A Ot A 3H: U 72
boLtEZOLNS, FDOW 1 Hic Marshall &
EVIC CTHFER AT BRI TH Do
B D ARl RERIC L B D TH -
(%6),

M TRl ER s RATMAE KT 5L
PND19ELL N OEEEHEDOKAIERIFTH - 1o
(FET7

EHLNLVOHEBAEA L L, @R, K¥HED
EHEHLLEORT O EEF196t 6 #1 (32%)
THD, " LD RE— Y ~NDFELE D
R A R LTt (8 ).

B ZAGRT L OV ERIFD R A — Y (EEPE S S,
ALZIEFTVE S B D,

B 2GR E[AEHEO 2 R — v iE#0EN @ e TH
05, EFITRZRDEIFEELSHD,

A 2GR & [E O 2R — Y BB E G E TV
WS, VaF U /RREOBOGERNIRETH L D,

AT a ¥V IRBETOALEKL, AFEESHED
ITH giving way 24U 560,

®-7
Y& L RAFE
& | B | a | AAf
B\ 6 1 1

2
| 3 | 3 |5 |2

TR & 4 A
& | s | o | R

9T | 5 | 4 | 1 | 1
w~osi% | 2 | 2 | 2 | 1
25~34 | 2 | 3 | 2 | 0
M| 0 | 1 | 2 |1

=
ACL BRI R X—viE#icHIRT 246 TH
DZDHROHAFHEER R R —VIEEHICENTX
Fhsds D BUMAERDI L E SN 5,
@© BRIAH: ACLIEEIT I 5ihHE
BEAHECRBEERG AR B
waEROLHES TS bATH 555, &
RIL IS4 A O over the top P iC TR

—215—



HABZAR 2 K — v E¥25E Vol.8 (1989)

*-38
EE LN DB

ZEEEES) L~

B 19
R (9§§;2

4

R R L~
6 > EBH ®)
o DL (0)

3% .
LvyyYyxz—vzv (5 2%*'1/7')1—~/9/(9)

3

HNADEHEEIT-> T b, ZE—vBFICHT
ZHEMCBOTZBRIEE L NIVDRE— Y
NOBFREIFEPL I ) 2 — Y3 Y LXUVT
BREBFEOLVNVICEIFTEHETES60
Th 55, EEHE L ~LDILR R — v DR
BRHEA DD TS, ZDORKNELT (iE
Bk O FilE CORBMDO 77 v 7 05% 5,
(i) sl Tl ik e AR 3 1 R K 2 829
L2IiEDnHFoNnD, FaDEMTEFHET
DTS5 2E2 7 AH 0 RANC HE L
KERPUSER D EMENEFERTH - 720 LIELD A
CLEEBIc L TR H, BHaES0nE
E18 5B,

@ it ACLIESICKd BiEH

Wi ACLBA ICH L TR BTGRP ETL T
ERAIROBED TH 505, BREEICEL TE R
F— v EROEE L —RIICERR D 2175
NETHDHEDEZHbH B, BeFBEEL:
ACL OEESAJ e THhUT—IRIEBR A RBIELT
THINEEEZEZ TV L, —REBEOFLI (i)
P LR U Rz BB /DIE O (i) BE 8
DIEBEHTERK T UL FEstAE D rTREME AV DI 0 S
EAHIF 5N 5. Marshall®5 & multiple su-
ture ZRICCT—REBBREZITOIFRE A H T TV 5,
T4 & ACL OBl Tld multiple suture
B MRS T pull out FAMTLTED
L EIOFERNC & —IRIEBE B HES b DIE7EH
S toe FHBRIBE) & HERRET U 1o DERIE D
WAERELTCLIIRETH 508, BEET
DETA—REBICTHRMRET RS HERIE

Y

TN gEsEos @)

SNTEHD, ikt ACLEEIREIDONBAERIC
I ERICBEIE AT L —REBBEITNEEEZ
T3, L L—REEBICTEDRERIICH
HEBETELOOEGEEAFE TRV REALD b,
® WMEBEELELHT HRTFICOVT
WER, BIBB AR IWMEAEE LT 5
WFico>WTHRIFT 3L (1)1HEE, E@icon
TREEFUOWMEREDP R OBITTH D, C
DR E U THERE S LS E I L
BAETHEME DD IS, 2 B — Y HIRD - DD
MRBHH 5, 2 E— viERICHT 2EHRN
HEETHLLEDRTEMICHZI:DEEDN
%o (i) KEBEREICOVT, BEHONETIR
RBERARZDIZ & A LTS WER T3 RIS EhiEt
Db BIEEEAE L T T b RERIFEER 3%
CILAR=YNDEIFSAFETH » 72, LlEK
D iR DF /1L DSBREREICKE KBS LT
WabDEEbNT,

&0

1. ACL {EEicxtd 2B iEE 29612 1
TEMAEE—REBEREBER L ITHOI T
B L7,

2. ADL, RE—ViR8CE W T2961th264
(90%) Ici S Ts e EAR L,

3. FrEEFT LT 7 Blic—RIEE T A T
LB ENE o,

4. HEBUOMEBREDPBIFTH - 1,

5. RERPUSRA SR SRR S E IC BV T
bEETHLEEb,

— 216 —



X

D BR Eidh st FEE AL 2B
RO ZEXRERE, BEAR3T; 411~
420, 1986.

2) BUEHEHED I K¥7 v b E—BFOBNHO
FHICOWT, BEARZ K- VYEZLE 3,
69~75, 1984.

3) Slocum D.B et al.: Rotatory instability
of the knee. J.Bon & Joint Surg. 50-A ;
211~225, 1968.

4) Kennedy. J.C : Ligamentous Injury in the
Adlescented, by J.C Kennedy. Williams
& Wilkins, Baltimore pp.1~42, 1979.

5) Marshall.]J.L et al. : Clin. Orthop. 148;
97~105, 1979.

6) BR jEidh . BHRIHFERHESICHT 5 —K
S - PR, . K4 28;3 ~8, 1985.

) SHERARD | FEEHFRRHESIC A R
BARVIARAE. B8N 23 ; 122~ 128,
1988.

8) Marshall J.L et al.: Primary surgical
treatment of anterior cruciate ligament
lesions. Am J. sports Med. 10; 103~107,
1982.

g W
B ; RE (BRX)
2H— Y EBROEEHEL L ) NE Y IO T,

B%; X% (BX)

7% schedule IZBWTIIHIAICIE 6 w Casting
4 - HiTT fullweight beaing, Z+X—V#EEIT1
FEHAEBLE LTV, BfEd 4w Casting %, 2%
B3 rAEHIERAKHN N L —= v T 21T-T
B, 2E—vERREKIC 1 EBEHEICLTV 3,

HR ; 25 (KRX)

Notch plasty 28fH LTV %5, $FHL TV %18
SiE, IBDEHFITIT> TV Sh,

BE; & (BX)
Notch plasty 37— 25 ¥ — 2 THE->THY,
BRLULIERITIE - TE D FHA,

B = (KBR% Xmkk)

Wl Ic 2 £ — Y BRZ3FT 2 ORBYI TR
VOTIRIEOA ?

BA DIEFITE, Wk OMhENMLENR LB <,
BEOHLBRBEFDIZ D, 2K — Y ER~OKEH
KThsLBbh2,

HAZEAR 2 K — ERE¥EL5E Vol.8 (1989)

BE; X% (BX)

2RV EBITER X -FEH TI3—Mic ADL 3
i bBIFTHD, ADL ¥, £ — v iEBFHMEL,
BEEM 3R E L 5N b,

— 217 —






HABIZAR 2 # — v R 45 Vol.8 (1989)

ACLALRDENELT

— IKPLEH) —
COWOE X & A ok B Ko zx
A #w* R M S I -
ot T A PN

FCHIC

BFEMBEH O +F8% (LUF ACL) &
HFMICE O CRBENEORBIC B4 5T
B HORBHFICIIEECRESSLETH B, T
&, BREETEHRNICEDONTETHANE
DORFFEFRRILE RIS+ EREA LV, e
BEEEA LD L O RERL LD ET 10,
ACL A2B DR EEICH 1S 28 FEM DM A2 1T
a2 TE s

I TICHEERN 0°~75°F TD passive motion
& active motion IZ33 1} % BRI EHfEMEIC D0
THELL0 P, S0 EH 0°~120° %
T OB RIERTUEEN O Fij /7 ShEdE 2 815 L3
ML/ DTRIEDHERE SDLETHERFLT
HwET 5,

%5 &

TERII 2% | ~126EOBRIBYE ACL K28
1061TH b, 2LFIBEEISHHE T ACL ¥ & % i
AL Thb, FHpi319~425%, FTHI, 36
THy, BRRBHL4AH, £66ITH S,

WERE 2B HE ORI TR E SR E TR
BEIICHZONBEBICESHT,

B 0°~90° % T15°BX L1200 TR
ZEDLEICES, KBOHALTNTHES &

*Sadao NIGA et al. JIDT¥MARRE #BEA

4
RGEREMAEESS BEAR
A Roentogenographic Study for ACL
Deficient Knees — resistive motion —
Key Words ; ACL deficient knee, passive mo-
tion, active motion, resistive motion, ACL
reconstruction

TR BE TREMI X $74% A #5¥ L T passive mo-
tion DR HEOFMICHW L (K 1—a ),

= 219—



HABRAR 2 R — Y EF25E Vol.8 (1989)

¥ 7z, BUAEEMERT 5 X 5 ICKBRIYERR
ZREMICRRSETREAEEZID £, FERRICK
£ T0°~T75°% T®D active motion DZHFED
A (K 1—Db),

wIC A EEE I3 B IRELE L TR RBAETER
1z FEH) O G [0 TR BB A ST 5 M)
10kg DR AEINZ 720 T DIRAET 0°~120°F T
DRFEE A MRS 5 X O ICKBRMERFIC /)% A
hTdo- TRKIKEEL, BRifEEES
DOFMMIc AWz (K 1—-c¢),

B DRIH BT O M A 38 © Yo rh Fkic
B CTHERAERD TITE - 7o(K2—2a) . i

A A BhEE ORI Tk

i t—A&x 100 (%)
oHMBEAHBERE T 5.

Hg-2-a

Hic X BEHIR AR E OllfEs L U X BRO RS
AHEDENICE > TREBBRIOF A ¥ MTRE
DBELPTL, FBEROERICOAEVE
U2, COBEABNDODET H1HIT, &
ERICIBEREICERER TS 5> TRRBED
N, ABORBLETEPU-1DELDILDIC
LTbE-t, ChiTk-> TKEEIRZ 4 v A
Ficgic—EDRTIRE SN (K2 —b),
passive motion O sthicxt L CE LA D
active motion iC & » THWML b flLoEZE

30° JE HhGL ACL insuff

active

passive

H-2-b

ZDOMEICEH T B active motion IC L B H|HE
BEL U, IRPUESIC X 2RI BIER bERR
ICEDI (K 2—2a), BEDOEEZIEHREOT
HAREOHEKOEMNIREDEIEDA TS
HahH5(»2-c), active motion B L

<REOEBE X 5PALOELD>

EHLESNIC & - TRE (L passive motion DAL
BLOAREL A (X 2—-b), NiEDESIREL
AEORAE BAEZHETEEBLEALRRERE
I > T B30T, Rfl% LB ORQ
HosEhnid e ORI E &S RBEEICH LT
HiHicEE Lz sickbbnEEZONT,

—220—



#® B

passive motion D\ TEAH| & BAIA kS
5L, 0°~120°F THELZFADON LD -
7z (M 3—a),

@< DIEYLES), active motion, passive
motion O FH 3 0°~120% THE L ZE I
Mot (K3-Db),

% passive motion

701
th 60 - ittt 2
s 50 3
40

30

204 o0 % @l

10 o—e §i i

0 T -
0 15 30 45 60 75 90 120 =&
K-3-a

% ® @

704

60 ° ox
50 x & B X
I ox g
404 ” gx [
gy 8 ‘

[ x EGUES)

20 ‘O active motion

104 ® passive motion

0 T T r T T " y -

0 15 30 45 60 75 90 120
E-3-b

B T3 passive motion iTXt L T active
motion iC &K » T 0°~45"F TRBEIIALEL DD
B ICEIHE L CHEBIChAtbAsEm L 7 (K 4
—a),

BRI OEILEBICE O THREFIINEL>D
BIFICENE L T 0°~60°F CH Eicth St otéin
BAH O, AMAEMNALC EITE > T active
motion % L[l 2R A EEENE U2 (K 4—-b ),
HEE DABER [E] U A E O /A & B4l ER
Bt -t,

active motion IC & AHIH B IERE A BH & &
fITHEKT 5 & 0°~60°% TEADRAIZ A EIC

HAREAR 2 £ — v %43 Vol.8 (1989)

% £ @
70
P<0.050.05 0.05 0.01
60 o o o °® °
" 501 o ° o ®
" a0] °f .
°
g ® .
O active motion
201 %. passive motion
10{ FIrBiER
0 b— . - - - - - .
0 15 30 45 60 75 90 120 =
H—-4-a
£
%
704{P<0.01 0.01 0.01 0.01 0.05
X x o
w60 x o o @x % 2
s8] x o ° o ©®
i 401 o . °
304 @ [x i3 L]
O active motion
4 |
20 @ passive motion
101
0 - T r T v - T v
0 15 30 45 60 75 90 120 B

B-4-b

LBl (K 5—2a),

BYOESIC K AR BIER % B0 & @AITH
~N 5% & active motion E[EKEIC 0°~60° & TH
BRI AH EiC kAl - 7208, 75° LL_E JE dhiEs
ICREILESIC X A RELRIABREEAD SN
1371 (K 5-b),

BlicB ) 2EIESH & active motion Ik
LRIABREEELRKTSHE, 0°~45° F TN
EHENC L BRIHBIEROABKE M- 72 (K5
—C ), active motion & AKBEDE Sicxtd %5 —
HOBILESHTH D, ZHicl0kgDIEHLAMNZ
AT Eick-> CRIABREEMI MLV C
Lid, 0°~45° TP A A ORI X -
TRITBIEENEMT 5 L A2REL T 5,

E =

PIED#ERA3.$2 TACL B2 Filikok
BEICOWTERTH DL, BENEOER,
FEERS E @YU ThHniE, passive motion
HENRRAG SHETE 2 EBbnb, /s,

=221 ==



H AR AR} 2 K — v 43 Vol.8 (1989)

% Al 4 8 1 B
201 (active motion)
P<0.010.01 0.01 0.05 0.05
(e}
o
104 ©
o
o
[ ] [} °
e _ a__
0 - .
{%M o
’EH e
—-10 -
0 15 30 45 60 75 &
E-5—-a
20{ x x  (GEFLEES)
X
X
10
S % {,%{ﬂ'] x
o e e
4 °
0{--———---- - d e .
P<0.010.01 0.01 0.01 0.0 °
X x
-5 - —
0 15 30 45 60 75 90 120 B

K-5-b

RSB 175 L O#IFA T3 LB R i S g
A OB Z1TIEH T ENTEETH A Do
INSDOEFCEOTEURHIBEEDR b L
2SR B T EMTFRRENBH, AC
L AL THOOLERIABREZSTO
EH AR S1T15 - THBENEhE L 7S
W OBEFHRIEATRETH 5.

BTk 413 wound healing 2% X Tifiik 1.8
FEsE LzdbH CPM FiTc &L D passive ROM
exercise ZBAth L, #itk 4 Baitk cheieihi20°
RMLAJEEIT 7S - - © Cybex ZH O THREE(H

RIABER
o (B
201 x X
X
X
[e]
o
104 ©
o
X
o
0---———— - B
P<0.050.05 0.01 0.05
[iﬁiﬁﬁib x
active motion o
—10 - - - - - -
0 15 30 45 60 75

B-5-c

@ isokinetic exercise %75 DfHEHIRAD1F T
T > T3, $8ATRWHEHRIREZKRL T
fEEZ 31 full &75 555, stability (CRIEIZAE
LTV,

AFZER TR #h 0~ 60° D FRICIs 1) A1 i 2 1K
FOEB I BHEPEFICRENB X PV AEEZ 51]
Hetbhidp b, 0 ~A5°DEFATIR BRI AT T &
Lk - TEDBRESEART A EMRKRIN
tro TH O DEESHBFREZE O DEDOKRHN S E
OREOHEFTITN S T EMTE BLERIKE
DOHRIT AT ERTEIRO, HEFLTIE, i
KARE S 1. L T% DERMTER A2 FER
CFHE L T PSMIc 2 DEABAH T LIFTE
NTHAHADo

ABRPYUSHG S R NG S ACLICG 2 58I
SWTH, RHOVYHBEBRALHERELE LT
B ETIEO, BiASIE R LABERAsIE L
HI~ZEH A DONE345.3°, EilERAE12.5°
Thbh, FEEFMEOKBRIYIED B IhE R
MBI ETITRONRETHBE LT
%, Hrl3 ACLALBEAWHEBEL L, Fb
DFHEGRIE B0, Fhrk RO KBRIY A K
FLUEBNC DO TORLERICHET 2RI DONT
BIRIEEETH - 1o

= 20—



ACL HEF Mk OBRBEITII R R MR DR
BHEL, SBRISICRADPBLETSH 5,

EF¥.»)

ACL A2 @ passive motion, active mo-
tion, IHTLETNC B S H1H BHEME ARG L1,
ZDFfERM S, ACL FEEFMi%IC passive
motion & BEN75°LI_E O HEFH T OB KT
EE I HRPRD 517789 T EBA[RETH 5

Bl

X

D [CEE#EZH»  BEFiIcEF 5 ACL R2BOH
HIEIZE, BARBIZKENFI LM 186);
969 ~970, 1987.

2) {CEEREZD . ACL AL BODE) RES T
— passive motion & active motion —

%9 [ R ERAE 2256, 228 ~ 234, 1988.

3) FERF—137> ¢ BB 1) 3R LD X B E HRl
@, %4 RSB A, 179~ 186,
1983.

4 LHMANID  BHFREOM 4 h=r 2 &
ZOEERIGH, Fe#s, 23 ; 757~ 767, 1988.

® oW

RE; #HLE (KERX)

ACL g0 ROM I3 ZBES 047
Los, ZEEETOREEPRICHEEMSE 5 &
[ G I PUSRES ASUAE LS DR BB 24 U5 DT
EBPLETT,

— 223 —

HABEARZ R —VE

FE

Vol.8 (1989)






HABEARM 2 K — v E3E4A3E Vol.8 (1989)

oo AINEICL 3EEHER TR+ s
BEWOBECIZCDOWT

*

Lewis Kei Hayashi® # % %> K A % H
% OH Ot = W B ot % A R

Introduction

The use of artificial ligament for arthroscopic reconstruction of the ACL (1,2, 3. 4, 5)
has been employed as option for cases requiring faster postoperative rehabilitation. This
allows full return to the activities of daily life as well as sports in shorter period than
the conventional open procedures.

The use of apropriated instruments (3, 4, 5) and the improvement of surgical technique
have led these knees to be very stable and without significant loss of motion.

In this report, we intend to present a group of patients who had undergone reconstruction
of the ACL with the Dacron—Meadox ligament with a follow—up term of more than
twelve months. The radiological and arthroscopic evaluation showed partial rupture of the
ligament in about half of them. We make an analysis of our technique (5), and the
problem with the use of the artificial ligament for a simultaneous intra and extraarticular

reconstruction.

Material and Method

Fourteen patients underwent arthroscopic intraarticular reconstruction combined with
extraarticular stabilization using a single Dacron—Meadox artificial ligament, during the
period from october 1986 to July 1987. Twelve of them with more than twelve months
postoperatively, were analysed. The group consisted of eight males and four females ageing
from nineteen to forty years old, representing three right and nine left Knees.

All had injured their knees during sports activities and all but one had meniscal injuries
at the time of surgery. There were eight torn medial meniscus and nine torn lateral meni-
scus. Except one case of unavoidable total meniscectomy, partial meniscectomy in eight
meniscus (three medials and five laterals), subtotal meniscectomy in two lateral meniscus,
and one medial meniscus repair were carried out. Three medials and two lateral menisci
had fresh incomplete peripheral tear of the posterior segment and were left unrepaired.
There was only one case of grade II combined injury of the medial collateral ligament.

The operative technique was carried out as have priorly reported by the authors, taking

*Lewis Kei HAYASHI et al. ZHERY ¥ Arthroscopic reconstruction of the ACL
4SS with the Dacron ligament.
o EXHBRRRE BEAR Key Words ; Arthroscopy, Anterior Cruciate
** 2R — Y EREH T Ligament, Reconstruction, Sports.
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care enough with the main points for reconstruction of the ACL such as isometry, notch-
plasty and careful chamfering of the tunnel edges.

The postoperative program consisted basically of the use of the CPM machine, progress-
ive muscle exercises, and increasing of weight bearing to gain free walking at the postope-
rative 9 th week.

Sports activities were allowed at 6 th month for those with good muscular recovering
and use of derotation brace were advised to all of them for at least six months.

The follow—up evaluation included subjective and objective datas, including the use of the
arthrometer, and roentgenograms in anteroposterior, lateral, and tunnel views. In five of

them, arthroscopy for a second look were also carried out.

Results

The follow—up term ranged from twelve to twenty—one months, an average of sixteen
months.

Subjectively, all of them had significant improvement on their knees. There were neither
episodes of giving way nor swelling, and a very mild pain and stiffness were noted in
five of them but these were no causes of restriction to their daily activities. The problems
with specific activities (Fig.1) shows that progressive increasing of activities such as

PROBLEMS WITH SPECIFIC ACTIVITIES

B None
No Mild
104 E=3 Moderate

3 Can’t do

:-§ RN
Running  Turn/cut Jumping Specific
Activities

Wlkmg

Fig. 1 —Problems with specific activities.

turn/cutting and jumping have a paralel decreasing of number of patients able to perform
these exercises as before the injury.

Objectively, effusion was not observed in any case, moderate quadriceps atrophy was
noted in four of them and mild atrophy in six others. The motion ranged from 0°~-10°
of extension (loss average,-5.9°) to 130°~145° of flexion (average 138°). In two patients
the japanese sitting became possible without loss of stability. The tests for instability such
as the straight anterior drawer, the Lachman’s, and the lateral pivot shift, clearly positive
in all cases preoperativelly, were negative at this evaluation.

The KT—1000 arthrometer was used for comparison between the uninjured and the inju-
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red knee, pre and postoperatively (Fig.2). The force aplied to the knee for measurent was

ANTERIOR LAXITY (KT-1000 ARTHROMETER)
(30° of flexion-201b anterior force)

@ Preoperative

—
o
1

OPostoperative

II Ilil

Fig-2 Measurement of anterior tibial displacement.
There is no difference postoperatively, between
the operated and the nonoperated knees-

S

Soleikiadal

Anterior knee displacement in comparison
with the normal knee (O) in milimeters

|

[$2]

201bs. with the knee flexed 30 degrees. The average difference preoperatively was 6.5mn ,

and postoperatively there was no difference, showing that stability was gained in all opera-
ted knees. In three cases the anterior passive displacement was negative and they were tighter
than the opposite knee.

All patients were allowed to return to sports practice and all but one were able to do it.
However, the activity level had decreased in most of them. The main causes were fear of
reinjury and lack of confidence in perform fast cutting or turning in one leg. Thus, most
of them changed for other modalities of sports or were playing in lower level.

Radiologically, seven knees presented rupture of the intraligamentar marker, all of them
being at the femoral side. Four had intraarticular rupture two had extraarticular breaka-
ge, and one had both intra and extraarticular filamentar rupture.

Arthroscopy for a second look in five out of the seven above cases showed that the
ligament was partially ruptured in its anterior part just at the corner of the femoral tun-
nel, in all the cases. The tibial side was intact and covered by a thin synovial membrane
with vascular proliferation in its surface. There were no evidences of progressive degenera-
tion of the cartilage and meniscal retears were not seen.

Discussion

The overall clinical result is satisfactory and the aim of surgery was gained in terms
of stabilization of the knee allowing to all the patients to have normal activities of daily
life, besides the practice of sports in the majority of cases.

However, the radiological and arthroscopic evidences of imminent rupture led us to re-
consider some points in our technique and in the use of a single ligament for simultane-
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ous intra and extraarticular stabilization.

The isometry of the outer side makes the femoral point be too close to the level of the
intraarticular femoral point. This leads us to make the tunnel too transverve in relation
to the longitudinal axis of the femur (Fig.3) criating an sharp angle at this point. This

Fig—3

The intra and extraarticular stabilizatio
using a single artificial ligament.

The arrows show the points where there
a concentration of stress-

causes a pendular forced motion of the ligament against the anterior edge of the femoral
tunnel, and this continuous friction causes progressive deterioration of the ligament. The
solution to this problem would be make the intra and the extraarticular stabilization sep-
aratedly, making the femoral tunnel straight in the frontal plane, as has been suggested
by Gilquist (3, 4). Another solution would be the use of this ligament only for intra art-
icular reconstruction, adding an extraarticular stabilization with the ilio—tibial band.

Finally, as the few reports in the literature are short term follow—up cases, maybe we
should wait 'and see a little more to actually evaluate the viability of this ligament as
an option to reconstruct some of ACL deficient knees, since some authors have been desc-
ribing failure (2, 3, 4) of the ligament even using different surgical techniques.

Abstract
Twelve knees of patients who underwent arthroscopic intraarticular reconstruction com-

bined with extraarticular stabilization usig a single Dacron—Meadox artificial ligament
were reviewed with an average follow—up term of sixteen months.

Stability with a good range of motion was gained in all of them, as well as return to
sports became possible in most of them.

The radiological evaluation and the arthroscopy however showed imminent rupture of
about half of cases. The analysis of causes showed that there are discrepancy between the
objectives of the surgery and the use of this ligament for our surgical technique, sugges-
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ting that the technique and the use of this ligament need changings to assure better pro-
gnosis in long term.
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Biomechanics of Half squat Exercise
after ACL Reconstruction
Key Words ; Knee, Anterior cruciate ligament
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fELZvwE S g Lz (Fig. 1), H DR

Fig-1; Bipolar surface electrodes were attached
at the site of the femoral rectus, medial and la-

teral vastus, and medial and lateral hamstrings.

And the knee flexion angle were monitored usi-
ng electrogoniometer.

BT, BBlicfEsl Lz fh b v RIEEE (for-
ce transducer iZ{2TD -400, TEAC %{#H)
IR E A ARG CTREE L, B—DFE L
E—oiEdhfics VT, KPR &/~ 4 2
b)Y RAE—FEbs (3.6kg/m 7213 1.8
kg/m) T& 4 H% RYENEE =+, T OFRrDf

e*élﬂ BEOMEXNB LU bvy Zilik L7 (Fig.
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I 5 FERRE € 7 v & RBRIYSA, /L&
Z b Y VT 2ADMRNEHTE T B 72D ORIBAGL
B 5 TR KEEFvERBEL (Fig. 3),

Fig-2 ; Muscle torque in separate isometric con-
traction was measured on our new device.
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BRoER M), KR (R) BRBE T L TE

HLTWBERE LI, &6iT, Thohtgl
LT B EDRELD,
Fs=-(Q cosa +Hcos 8 + Mcos r
+ Rcos 0) (1)
Fc =Qsina + Hsinf + Msinr
+ Rsind (2)
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Fig-3—a

Two dimentional model of lower leg.

* A ! Standing on both legs(half squat).
Q : Tension of the quadriceps. H : Tension
of the hamstrings. Fs : Shear force of the
tibio-femoral joint. Fc : Compression force
of the tibio-femoral joint.
lower leg. R ! Reactive force of the floor.

L1 &35 & REBMYGARRICEA LT

_Qm |
Q—Em E 3
— LS %
QmﬂLan S (4)
3), dr o
_Ls-S-E
T Len Ea &
[FIREICNLZR MY Y7 2IiIcBALT
_LT +TeF
H—IETE: (6)

FoTEkKHSNBFs (1), 5), B)LD
Ls*S*E L 'T F
Fs=—(LSQm.E )cosd (T )
cos #-Mcos 7 -Rcos 0 (7)

#® B

®# 0° 2% DEBEL TOREIALIC
BT, 2TOWERE THAILT, KBRED,
ARLF, M~z Y 7z, RIS L Z
MY YT RDFTNTIEHBEHHED SN
(Fig.4-a) . I SOMEBEFH ORI E

M : Weight of the

Fig-3—b
* B ! Lying in lateral position.
Qm : Tension of the isometric quadriceps con-

traction. Hm ! Tension of the isometric ham-
strings contraction. S : Torque of the isome-
tric quadriceps contraction. T : Torque of the
isometric hamstrings contraction.

bIEDIEHI A DK & & bicEind % @[ A
HoT,

KR DRBIAIC X B &R O EIEE OZAL
Tk BHE, FRCEEG, 30° itV Tidk®
ELAL & BN TRBRZRIE S 513 &AM &
AZbY VTR, RUINLZ Y VT Z2DOES
BROIENHEA L (Fig. 4-b) o

Z B ICEE S /- shear force (Fs)
DIEHfE L, FHRB ZOREAEIChrb S
FTROMETHOLREICHTA%A M LA%E
AL7z(Tab. 1), AH®EdHL—EDE X,
CO®A5IH LARKER 15° © & 2 hR/NT
b0, BEHOMEME & bicKR L, —4,
BN 30°, 60° IBWTid Fs OFEH#E I3 %
DIEHAEEMT 213 EFEICKEBEER LI
(Fig.5),
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Half Squat on Both Legs

(trunk : 0°)
VM —eoms- —em— -‘— -.-.l
RF e e ool ‘_l
VL - —esm— -G} —.»'
Lﬁﬁupip—*-4-r'
MH s —a o -.|0'2mv
— 2 |90°
KFAo—w S~ J - 4 M
58
Fig-4—a

Electromyographs in half squat.
a. Trunk flexion angle = 0°

Half Squat on Both Legs
(trunk :30°)
VM~

-a_-.‘_l

RF ———

l

'

S

VL —commmme
LH -ouil}
MH‘.’

KFA ~——

B

Fig-4—b

b. Trunk flexion angle = 30°

Tab-1
Trunk Shear force/Body weight
flexion 15°* 30°% 60°* 90°*
0° —005%£004 —007%+008 —0.19+0.14 —1.28%0.50
15°  —008+005 —01270.08 —0.2470.07 - 1.14%0.55
30°  —0.11£004 —0.16%£006 —0.27£0.08 —0.99%t0.50
60° —0.13%0.06 —0.21%20.09 —02F006 —0.93%0.45
90° —0.1410.06 —0.20f0.11 -10.32+006 - 0.8 *0.37
Average™ Standard deviation
* : Knee flexion angle
Knee angle
= 15°  30° 60° 90° WA BT AL BB IC B 1 B ABRIYEAR: &/~ 4 % b
- Y ¥ 72 DEE L EBFEN IO T O & < 38
" SN3, KBBPUSER; O EICH L THE
2 DEEELAZ BT DICLEEL B, $1-T DB
L ADEBORE:, HICE RO E RS
s . B ABICE 2MEHTHE N NLRA LY VI ZDIY
5 A FOEBICLETH B, THOLEREFET
& -1o0bl BLABROELNDE-—A VT — LIRBEAL,
ZTORBEMRET LI DITNLZA Y VI 2D
Fig-5: RIS 5 (Fig.6). 2H LT -7 27

Shear force in half squst at various flexion angle
of the knee and the trunk.

7y MITBWOWTIE RN &N x by v
Z D[a|B I X HRITITHONTE D, (K&D
AIEICED NLZ DY V7 2ONFE L D ¥EE
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Fig-6 —a
a. Quadriceps and hamstrings are contracting
“simultaneously”
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Fig-6 —b
b. Hamstrings contraction is enhanced by tru-
nk flexion.
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