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— Abstract ~

Acute Traumatic Knee Instability
~ Clinical Analysis of 28 Patients with 31 Knees —

Il Sang, Lee, M.D., Sung Tai Shin, M.D., Hyoun Oh Cho, M.D., and Kwang Yoon Seo, M.D.

Department of Orthopedic Surgery, Infe Medical College

Injuries to the ligament and other supporting structures of the knee joint are becoming very frequent

because of the increasing popularity of sports and the complexity of traffic and industrial accidents in

the modern society.

Vast knowledge of the anatomy, function and biomechanics of the knee joint together with the

mechanism of its injuries have been recently documented.

To obtain complete recovery of the injury as a goai, early diagnosis, prompt definite treatment,

sufficient time of immobilization and well planned strenuous exercise are important,

The clinical analysis of 28 patients with 31 knees by the concept of knee instability and preliminary

result of treatment were reported. Through combined operative and conservative treatment, excellent:

and good were obtained in 96.8 percent.

Key words : Acute Knee Instability, Treatment.
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Table 1. Number of Cases at Each Age Group

Age Site of Knee(No.) Sex of Cases
Group Rjght Left Total Male FemaleTotal
~ 20 1 1 1 1

21 ~ 30 6 8 14 10 3 13
31 ~ 40 4 5 9 1 7

41 ~ 50 4 4 2

51 ~ 60 1 1 1 1
60 ~ 2 2 2 2
Total 15 16 31 22 6 28

7 85%2 ek Aalsha, 2Eze A &AL
7% =21 3lck( Table 2).
£47108 A o)y 4AFoz WA el €

Table 2. Mode of Injury

(Hyperextension ol 14, W& -Z%- 3| 4 (Adduc-
tion , Flexion &Internal Rotation )3 Sagittal Dis-
placement 7} Zz 24l ¢ +c(Table 3, 6),

4uly £402t FYE4de] 62 AR Uita F
2ea 14 E AYsd BTV FTEE Fug AVE
A READY AdAde g Sud 49 Azt
=9kct(Table 4),

Table 4. Associated Injury

Number

Head Injury 6
Chest Injury

Hip Dislocation & Pelvic Fx.
Femur Fx.

Pelvic Fx.

Clavicle Fx.

Patellar Fx.

A-C Dislocation

b DN et e et e b

Total 13

Cause Number Per cent
Automobile Accident 17 60
Motorcycle Accident 2 7
Occupational Injury 5 18
Fall from Height 1
Sports 2
Unknown 1

Total 28 100
AR o9 gHe g, gFa T A4EY

Balo) B whe} BFeg. o™ Head injury $ol ¥
s 257 ofd9Yn 9+ Unknown %-& Unjustif-
jed2 FEshA b Sl - TF- 8 8] al ol(Abduction,
Flexion & External Rotation)e] 11ell, 42146l 4
9 (Abduction in Extension)e] 69, 4l elA
W A ( Adduction in Extension)e] 3¢l o= 34dld

Table 3. Mechanism of Injury

Number Per cent

Hyperextension 1 3
Abduction in Extension 6 19
Abduction, Flexion & Exter- 11 35
nal Rotation

Adduction in Extension 3 10
Adduction, Flexion & Inter- 2 7
nal Rotation

Sagittal Displacement (direct 2 7
blow in flexed knee)

Unknown or Unjustified 6 19
Total 31 100
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oty 238y 2R £47As 944F 4 A3
o] weh A43 #oA (Straight Instability) £33
o} 11¢l, 2A4 ¥<A (Rotatory Instability )ol 19
d olglct. FHAA FY L AW (Anterior), W A(Me-
dial }. 9 & (Lateral ) &<t o] z= o, 74l,34¢] o
$la ¥4 (Posterior) #d €A L gldct. A4
EaA 4 <38 19 & (Anteromedial ) #3Hyge] 15
ol 2 of+E& 242 3ta A9 % (Anterolateral )3t F9)
2 (Posterolateral Yol z+7t 19 eo|glch. AW &3 A
&o] B4yl Y ASx 1ozt YASAH.
N &4 (Valgus injury)el &g W&F £4bo] 224
2 71%% = 39 =H( Table 5),

7 g4 eu9AL AU BYsl Ay
O'Donoughue A& #Fo =t A5, F5E T2
2 TE s9ded A5 19, F5E 74E ALY o
W= 23¢7t 29 £407 PGt ARY £
AL 3 2ABE Y FEE 44 42 923
o A% nEHeY, F5L T Ao £42HE
Ba4F Y4344 (Primary repair)g& AP oz
stdom Yse =t AAEE Yot sk REH
4 A 359 1de 395 A4 I &
4ol 94 =Helod g7 €AY #dn =H
FEE &4 14 dAe $5HQ FLo|2H FT4£
Eol Asted 44 sl FFAA 148 =¥ 22
9 #xl, 23dle] A £E& Algdd £4d =&
A5 Ads 3 &gict(Table7),
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Table 5. Distribution of Knee Instability

Classification of Instability Conservative Operative Total
’ 1st 2nd 3rd Total 2nd 3rd Total
Straight 2 9 11
Anterior ‘ 0 1 1 1
Posterior 0 0
Medial 0 7 7 7
Lateral 2 2 3
Rotatory 6 13 19
Anteromedial 1 3 4 1 10 131 15
Anterolateral 1 1 1 2
Posterolateral 1 1 1
Posteromedial 0 1 1 0
AM & AL 0 1 1 1
Unclassified 0 1 1 1
Total 1 6 1 8 1 22 23 3
Table 6. Physical Examination of Knee Instability
Test Straight ‘ Rotatory

Med. Lat. Ant. Post. AM. AL. PL. PM. AM & AL

Abduction Stress

in extension +/- +

in 30° flexion + ' + + + +
Adduction Stress

in extension +

in 30° flexion + + + + +
Anterior Drawer

in neutral + + +  +/- +

in 30° int. rotation + +

in 15° ext. rotation +

Posterior Drawer
in neutral +
in int. rotation +
in ext. rotation

Posterior Sag of Tibia +
Gravity test +
Lateral Subluxation of Patella +/-

Lateral Pivot Shift test(Mac Intosh) +
Jerk test(Hughston) +
ALRI test(Slocum) +
Losee test +
Hyperextension-External Rotation +
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Table 7. Classification of Knee Injury According to Severity

Injury of Ligament

Degree Treatment No. of Cases
€ Tear Strength Separation -
Mild a Few - + Symptomatic 1
(1st degree) '
Moderate Incomplete + + Protection 7
(2nd degree)
Severe Complete + + Restoration 23

(3rd degree)

A48 gAY B A4 A FFFA 19 oA
+ 344 2kQ) 9 (Anterior cruciate lig.)2t W& €4
4} of F(Medial meniscus)atol &£4ol lgla HH
Zobd £4 7dF o FFel A4 A &Y U (Tibial co-
Hateral lig.) 2} W &% 4=t (Medial capsule) &4
< Fubsldm AW ARl o 4 A= st
3o, Sollol4 £4re] YAl & FUAAHYL 9
9]&% 34 =H(Lateral capsule)® o] ¥ (Biceps)s}
d8 2g.

A4 A 2BHF AANSE $U4A 13 A4
2 A FEY AE Y A W& FAY 4ol 7

7}

do] W& 3d, A& 1ol 4 Bk Ak WEY B
ot £48 100 o4 F4 1/30] 24 =3l o} F
8ol ol A4 Fuk 1/3, 1ol A4 AW 1/39 £4¢ F
gk sgiet. doiA] ol dldE HER AL E4bo]
4= gskch. Ad9F A4 FAHA 16 odAE 9
&3 old, &% P, JdF Y4 AE, Iliotibial
band 7t €44 2%z AW, d&e] ¥¢Y FHIA
<AAL A W, 95 oo ° 4= e o, 95 P
Aete] wd4E 23k Table 8),

W& $ohAel o A4S v A4 wS
Botgel Afee &Y qld, ¥ 4, AW

2t 9dl, 109 olglm R4AAAd, FHAlAdd st AW & olm AL ANF EFRALAAE HFY
o) 5o, 1o 4 WA sdch. =g HEA ST 3 o, AW dAds F2 o Heles 1444 F
Table 8. Operative Findings
Torn Structure Straight Rotatory Unclassified
i A P M L AM AL PL PM AM & PM
TCL 6 9 1
FCL 1 1 1
ACL 1 3 5 1 1
PCL 5 1 1 1
Med. Capsule 6 10 1
Lat. Capsule 1 1 1
Post. Capsule 1
Meniscus
Medial 1 3 3
Lateral 1 1
Ext. Retinaculum 1 1
Biceps 1

Iliotibial Band
Pes Anserinus
Gastrocnemius

* TCL: Tibial Collateral Ligament,
ACL : Anterior Cruciate Ligament,
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FCL: Fibular Collateral Ligament,
PCL: Posterior Cruciate Ligament
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u Aol =tdg Fub sgeol o] Aol ud
H4 dF sd 5 Fu slg e (Table 9),

Table 9. Operative 'Finding According to Ea-
ch Instability

Instability TCL FCL ACL PCL
Straight

Anterior 1
Posterior

Medial 6 3 5
Lateral 1
Rotatory

Anteromedial 9 5 1
Anterolateral 1
Posterolateral

Posteromedial

AM & AL 1 1 1 1
Unclassified 1 1

* AM & AL: Anteromedial and Anterolateral

7 qlul e &4 $4E WA =t 1691F 8el
A, Ay Al £4 1164F 6ol A HEF A
24 2 HYz 9&% AdE 390F 2¢lelA 3
Zo AR A g =Hch ol s T4 AR
Qe 813 ol 5T Yol 4 37k 3 Hilw 4
de A4 AuH ez o|sksiel Ul ct(Table 10).

Table 10. Operative Finding of Structures
Which Might be Torn at Initial
Examination

Table 11. Injury of Meniscus Found in the
Operative Field

Pattern of Tear Medial L ateral
Transverse 2 1
ant. 14 1

middle 4 1

post. !4 1
Longitudinal

Peripheral 3 1
Marginal 2

Torn Site

Structure Proximal Central Distal 553.* Total
TCL 8 4 3 1 16
FCL 2 1 3
ACL 6 1 2 2 11
PCL 1 4 8

gt AF sd e gt 23d FolA &k
4 3Fo] 220, 9&o] 17qlo]4 AL F AR .
2218 & $Y4 ATL 7oA g HPeu 3
o ojAut Ax stgl: Peripheral tear © “t5d ¥
9 sgich & wY4 L 20lof A HAg €A
std ot AAY Fxe £4& 93 = Table 11),

ey e o, 94 &4 et 274 Lazy S-sh-
aped incision &2 qutel <4 E3, €A4F AW, F
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* Confirmed : Medial: 22, Lateral:17
Excision: Medial : 3, Lateral:0

tog Wy 9 o3y b wte] 3| 4abMsA &
F AN E AYstd AseE AYs BAF A
F4 a4 2oy A4, 4dxddds  pull-out
wire suture & & W , 424 Qo staple & 2
g om olstelt FAY stdql A$+ horizontal

mattress suture ¥ &% <H(4kA 1). FAHE horiz

&

AIXI 1, Repair of Cruciate Ligament and Colla-
teral Ligament
(A) Repair of Cruciate Ligament : Pull-out
wire suture
(B) Repair of Collateral Ligament : Staple
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ontal mattress suture ¥ Y4¥d o2 sn ¥ ¢
4 HAE At St At Had =t A
Ao AALE A9 gk 7oA A AREw
AE Hded A44 HE FAAd $3A A & Re-
versed Mauck ¢} Sage-overlapping method & %%
1o, AW & 2144 $4A49L Slcocumd Pes An-
serinus transfer 292} Sartorius , Gastrocnemius
A EL 42 164 A% sigdch. BFOF A @
& 149 oj 4% Slocum 3 Ellison €& 54l¢ A¢ 3
4l = (Table 12),

Table 12, Operative Procedure Used for Ext-
ra-articular Reconstruction

Instability No. of Case

Straight Medijal Instability

Reversed Mauck 1
Sage 1
Anteromedial Rotatory Instability
Slocum 2
Advancement of Sartorius 1

—

Advancement of Gastrocnemius
Unclassified
Slocum and Ellison 1

Table 13. Postoperative Care

Immobilization
Duration: from 3 14 to 7 weeks
Method:
Long leg cast - Rotatory Instability
O’Donoghue Strirrup Splint
Cylinder Cast - Straight Instability
Physical Therapy
O'Donoghue’s Method(1973)

43 27 Y Foze §Fo] 14, ¥Fe] 34 o
An F7 YHFoe ¢AF sy AAFol 34, A
Ztej ko] 43 ol m A &H FatF Aol 14, FF4
28 (antalgic gait)e] 19l o)glck.  105%] 4 5%
dF 4o cl7t 1ol Yo of AtE =A4E, B
¥ 9 uEE Fdo] S =gl AEF LY
A B¥A 33 T4 HoY A o
olet. aB Y} FFolvt 90°0]5te THHGE Yo7
A4+ gi4ict(Table 14),

Table 14. Postoperative Complication

+% HA2E 5~7FY ¥ YAz s 2
WeE 1ole B Er) HE2YA Y 24 o} A
E 55 vnteld 2L AA sk 1A AAe T
44743 A B¢ HAle) w2t 20°~60°2 = 8
o, mAYPeont: A4d EHYAH evA L 4An
4az, Q4 EHAAL #3A 4nz 23 sde
v &2 & O'Donoughue ¢ Long leg Stirrup
splint 2 4% 5~7497% IALE FE449 o
Ao BEo] gl AL Rl HF FAF Hau= 3Y
et €% Y38 914 stel O’Donoughues
W g EUXRE AY 83 MBI (Supine)
B4 (Prone ), fifI(Lateral )H 2ol 4 242 554 %
A4 +5¢ Aoz 37 AAA HFE el =
gam 5% J34 $F5o0z AYstd 41 daYE
A7 Qo e (AEF) ¢34 FHY 2 (Mo
scle power)e] E2% 4 d=& fx8ds dHg
71728 aAFE HE AAsD ol F LAY 4 Aea
e o] & dlsls] Hste] Lenox-Hill Derotation
Brace & & Algch €9AHY AAdYo] F43F 3
35 F AAdes TIEEE T 44 g
25, 2344, 90°0]48 TR HU(AS) €
A9 ARY 3 AY FYsA He Atd AFNEE
#8253 o} ( Table 13).

— 626 —

Complication No.
Early
Hematoma 3
Jaundice 1
Later

Infrapetellar Neuroma
Hypesthesia, leg
Limitation of R O M
Persistent Instability
Antalgic Gait

- e B W

0. M2 31

3llle] A £¢ % F4F 3~ 13AULE 44
a8l FAH oz 7 srld &£ A 4Fe]t dly]
A 2315 A= st Kennedy(1974), Fenton (1975),
Marshall (1975), Hughston(1980), Ellison (1980),
Norwood (1979)4 59 criteria ¥ F% 3l objec-
tive, subjective, functional evaluation® ¥} Ex-
cellent, Good, poor & ¥ %% cf(Table 15). 31
o] % Excellent 23dl. Goode| 7¢l, poor 7} le]e]
glos A4A FdAAe] HAA FAAAY B UdY
£4d QoA ol F7t Fskcb(Table 16). 3t 23
o] % Excellent 7t 164, Goode¢] 6¢l, poor 7} lej

AREHNFEEEE B15% H4R
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Table 15. Result Ratings

Objective :

Drawer test, Abduction and adduction Str-
ess test, Joint change demonstrated by X-
ray and palpation, Range of Motion

Muscle Tone
Swelling
Subjective:
Pain, Swelling, Aching after unusual activ-
ity, Giving way, Locking
Functional :

Able to engage in all recreational sports
with or without symptom, Goes up and
down stairs and slopes with or withoyt
symptom, Squat, Cut, Pivot, twisting with
or without symptom

* By Hughston, JBIS, April, 1980

Table 16. Result: According to Type of Inst-
ability

Instability Excellent Good Poor

Straight

Anterior 1
Posterior

Medial 6 1

Lateral 1(2)
Rotatory

AM 8(4)

AL 1(1)

PM

PL ¢y

AM & AL 1
Unclassified 1
Total 16(7) 6{1) 1
* Number: Operation(Conservative)

olglel. HEH a¥& Ay 8o o4& Excellent
64, Goode] 24] o|ley 34l AFdE €A
2 FFEQ AtdE 224 A8 AL AL}
st +5d ARs FEY AAE VA & U
(Table 17).

+4%F 159Re ¢ 179F 13917 Excelle-
nt 2 F¢& A5 dsleh Jle FeF a3, 1A
FolAY 24 AAFY BB A 444, %A
8 e g A} AolE chd YAY T A
F& £33 4oz ¢ sl 149 RaAdAE
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Table 17. Result: According to Operative

Treatment
Excellent Good Poor Total
Moderate Injury 1 0 0 1
Severe Injury 15 6 1 22
Total 16 6 1 23

Result : According to Conservative Treatment
Excellent Good Poor Total

Moderate Injury 6 1 7
Severe Injury 0 1 1
Total 6 2 0 8

Table 18. Result : According to Time from
Injury to Surgery

Time (weeks) Excellent Good Poor Total
~1 13 3 1 17
1~2 3 2 5
2~ 1 1
Total 16 6 1

25 Excellent & >1% %o (Table 18), v ad @

2 alE ¥ 4 A ANE HA4 B4 98
of Wi €4 F 5 =l Hois) £ F3 g Ao
E wAY 4 ¢4 sk Table 19),

V. &¥ % o#

444 7154 hinge jointe] s Fshd Qo
2t gliding joint 24 ¥F-4AAe §F &3 glidi-
ng3 A2 g gt wlmA Yo AL
42 T4 B4y B},

Brantigen 3 Voshell 3:4] AbbottVel 9j3ld <
249 £33 7 AH 7l 5ol HE dFot vad ol
# o AxEe] £BA &£4l dhste] B =FEY
E5gc. 2Ed ¢3H $£5Y B4 A F
2E7e 4% 4% JaAe ol ol g FEHe €4
37421g oA ElD ool P& ABRME s AE F, A
RAoz %AF 715 %L AANE 5 dck(Slocum,
1974).

s 4e 4 9§ oA A= (Static and
Dynamic Stabilizer )Ztel alwl, =% W4H(ligamen-
tomuscular reflex Yol 2% 34 T (joint team )} F
Yoz o]ejxm Q.on o] FYel . A 3o
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Table 19. Result : According to Torn Structures in AMRI

Torn Structure

Excellent Good Poor Total

TCL
TCL
TCL
TCL
TCL
TCL
TCL
TCL

MMC
MMC
MMC POL ACL

MMC POL ACL MM
MMC POL ACL MM PCL
MMC MM ER

MMC AMC ACL

POL

bt et e DWW e DD

1

Total

8 3 ' 11

* TCL : Tibial Collateral Lig. MMC: Middle Medial Capsular, POL: Posterior Oblique Lig.
ACL: Anterior Cruciate Lig.,, MM: Medial Meniscus, PCL: Posterior Cruciate Lig.,
ER : Extensor Retinaculum, AMC: Anterior Medial Capsular

sty] Hozd EaH- (s Eel ot AEY wHAAH
€F5)-& st RS R Ggde WY o
ez AE adl, v g4 AFR o] Fof A
Aol & 2, F4 A, &Y Ad+ AAded 7}
A g A2 a3 9y gelezt XTI FHo|
Fodgheh. 28} MFo) 25l Aulel e HAHY co-
ndylar surface 7t ¥2%¢ F9sidcHs AL
A QL3 F 2 quadriceps mechanisme] 2§33
DAY $£E3 Aol, el et F Axk AR 9
W, 93 olul R FREWE vEHQ L Uk

Ay A= 3440¢ T3 Screw home mec-
hanismell 3ked31w5,18) Isolated tear & 7154 R
25192543 gl ot A AAMEA T8 AR
A4} st 2 o AN FA 7lgel o
=g Al 7shq cb*2) Noyes (19743 % A4 A<)w
of it A EgH FHof Al Aol AF YYo=z E
tibial avulsion frature 7}, ;o2 e U =3 =
dg YoA F-QAul-F ATl A Eo) st ksictn
st ch. FRAAUNE €3-S 7124 FZ(fun-
damental stabilizer)®’¢Joz AT FUHs 3
AR g clgste 7l5e st gleH62h3440) Fuby
A g EA4 ndda g off T2 g
E9E A %ol e =4 A9 stn A (repair)shod oF
et WAL 94 (Abduction) Put otz A
Rig e Bdste oY $EozH JRF2A WS
s} u}15,19,38, 41,4405, & 9.9 4 (collateral ligament)=2
T4 glou posterior oblique ligament 7t A
A9 A AP WaH B8 slye Cuff'HHB)
2AY Qo] Fase AE A ¥el 2A selgd
cn sl AF 434499 48 H9(distal di-
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sruption) 7t %eta B3 sk 0 vp3B3® B o
8 THY drgdan AE S3Udc £4% 9y
Hol A W &4 oo (medial collateral ligament) S}
posterior oblique ligament & tear & Fut&haich.

9 %4 iliotibial band 7t A A 3 AR
AzA 7t Fasal® 93y, Eveed,
¥|E 25 qldl (fibular collateral ligament), cig] ¢]
5 (biceps ) 5ol @Azt HHuctE obxAA A
#35 Ho] QA YL AAolck. FE ¥R AL

Aol Aelshh, 4ol g £4& wE A¥H U

8} tg¥oiel periphery sl A tear & dofeo
meniscectomy & sAI=En oteb4 Ax =gy @
o810g dosA Hew AL olReE a3 (rep-
air)384ls = Ao o},

=04 44 3 HA7F 2A BA sk TFHA
o & posterior capsule 3 4l=keld (cruciate ligam-
ent) 7} ol sisle] wlmA spare &1 AlAAw R
£4<¢ o4k et AAEY e ol fo] 4%
et AlA 4l & straight, ¥T A& rotatory instabi-
lity & fst= v 341

2461516230460 P gAQAs) AR
E FEsm A4 AL W, 95 ¢ Ay, 9
¥4 F2E AL HA44 AL AE AY
&, FuE (FY93)EAS o) BYY o e 3
Sl cH( Table 20). ¥t34 <€BA L ¢ A42LB) o
v 7lgdez g3t WAl AR E 2 AH(stress test}d
Zhzb A, 30°EF3 2 E Al AedA gEw
9 widening € 23 A% ¥ FUH A4 (Anterior
and posterior drawer test )& Neutral, 30° W2z
15°9) 8] Aol 4 A1 8 he] <H =] Foll wis) AF}( Tibi-

ABBEANEAEE H15H H4N
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Table 20. Four Basic Categories of Instability

1, Straight
Medial, Lateral, Anterior, Posterior
2. Rotatory i
Anteromedial, Posteromedial,
Anterolateral, Posterolateral
3. Patella
4, Combined

al plateaw)d AH Y ¥ F3 s god o w2} Ty-
peE AAY F Uck. ol BzxH o2 posterior,
sag of tibia, gravity test 4 false positive an.
terior drawer test & &l st o} sla Lateral pi-
vot . shift test (MacIntosh),Jerk test Hughston) ,
ALRI test(Slocum),Losee test ¥2 24 & &
b4 2h2Blg stel@¢ 4 glcb. Hyperextension-exte-
rnal rotation test ¢ Recurvatum test 2 ¥£94 #
oA Arte =& Fo Yoo welAAEAAH St
ress test) & @ 4 ot wgssle AL o
Y AR A 9 4F SHEUT WE
A7 o) AR gt ok st H ¥ 3l £474E ol6E
I ERHE el gozH EoiAY type F UAd Y
7le} T2 EY Y £4HAE ooty § s
22,35,3440,42) nioke] Z4brt A=A T4 AYS §
Fol ARt AFel® A7 dmA o] F o A UM
gl A A AR st o qheHS) o kst BrHA €
AR N T3 292 REHAEI 4A4F A4
ol & 4+ Adv A4 dye] ohd-g HAsldAor et
32,35 v

A A3 E94 L one plane 4 A ¥ AH A $5& Y
o7& v FtAE @A A, F, W, dFoz F
F3ln W E 43, A 9 I P ez dycth.
WE 2443 AF Brd e AlAdwd A F24 94
%2 WA stress & 4% &= joint space widening
€+ doFch, WE B9 medial compartment
ligament & Ful4lziqld] 9] s} & Fulsla 94 ¢
ob4 ¢ lateral compart ligament & F¥A=qld =}
g2 dosv =7t Azt biceps tendon, iliotib-
ial band, peroneal nerve & £4% #% AT Y
cf. AW &AL s Yol sS4 AE W condyleg
Excursion 8 #to] glo} FHXelA AAHE o
279 oz AYAAUAA el AAEF H
ANS HAY B U AFdE doid F 3l
o, FHEGYL £PAL 90°FF HAA 4 FHA
AAA7E g4l Afoldt FHE AW EY I EFo] 7t
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%22 posterior sag of tibia®} gravity test ¥
£ k& &g lateral X-ray filmAtal 4 T8 ¥
4 9] c}15,45)

A4 $aryi%4)e two plane ol Aol 4 WA &
%(abnormal motion)& ¥ 27™ olewel Ao
FHFo] A F, A, 4F y¥oz WH(Shift) s
B4 ooz AWE AdE, FUS FA5 £
ot4 o2 F-g%ch. Hughston 415161000 Fuiax=t
Auizt A Aol A4 FAF L oA ¢
i =% Nicholas®'7t 5% Fu % 3L &4¢
4 gcotn FRRA4(Figl), A& $u4L 239

* { i Axis and direction or rotation

PFig. 1.

Shift in Vertical Axis Away from
Center of Tibia Normal position of left

knee, no rotation.

A A WA YA AdHY JFoz WA
ABNE AR AW o dBAsta HAY 533
A9 & oz o] Fic26 1415152025, 40,41,45)
AAH A AE SRl 15°93 AT HA A A
¥ AE T ARG AHA RS Adla

 Valgus test £ Full extensionel4 &4eluh, 30°F
" ZAeAE Fdoz vebdch

7o WE
slate] & 1/30]52.6101515,20,29,41,44,45) o] % u}4 4}
od & .o 5] 8 ( meniscofemoral portion)¥ & ¥ad
S e g ¥4 dEF-AFEY (meniscotibial
portion)8] £4& AFRct42] Hughston®'s
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T4 A4 e e

# 2}3,14,19,29,35, 42,8422 medial capsular ligament]
¥4 1/3, 949 posterior oblique popliteal liga-
ment £4-& UWs] Fdsin of ¥4 “Half buc-
ket hold” 29724 Cuff &Ast5de 44e] Fasich
I AR, o) oty orl WERAW, A
WA zeldl, W& e Addgo] &4 23 ¥ (abd-
uction force)o] Z3tA U4 2 d#ol A& lateral ti.
bial plateau 9] depression fracture & 4% 4 Sl
39 o8 AxEL A ¥ ABAAAA A T
g4 AE $24Y(tibial attachment )sl4 o] w4t
i st o8B AAEL osld o 2345 (femo-
ral attachment )oll 4 avulsion & -7 @aket. o
T YAkl gl E4be] w%tm A¥9 A9 &g,
HEHAe o Joe weAer F&=Hg A9
2 B4 5 e6n15162,2.283948) e TR
Aol 4 W43 adduction force 2 HE & =4
b A 2 oA sbe 4348 W3lal (Slocum and
Larson}*’Neutral rotation (Hughston)!6:2)s 4] 24}
A HAHE ¢ del A Fesb A A=A 4
(Adduction stress test )7} 30°ZF oA A o2
vehtel. wdA ol A" Aehel 4 TFAANAY F
T fzlel A At 30°H 2o FIFHANA ilioti-
bial band 7} A FARE A, FE o] Tl AF
92 2yt obdTEAY obgFAduiol A HEs o
olv Fd kA ass} A T2 Y 42 43
Aol L& WBs AAadu Jl54L4R o
& Fg# A}, o] & 28314 lateral pivot shift
test(MacIntosh), Jerk test(Hughston) ALRI(Slocu.
m)Lose test 7} Act. A& EHH & Hughstono]
¥ Losee,Ellisond| 939 =& FEsQz 53
A =AA o2+ {MEES(distraction force) o),
W& Yol = compression force 7t H&goz I
& gt vt v Ag 59 (disability) & fuss] tr-
ick knee 8] F4aleo] XMcta FAsisdch. 7l & Wi
lateral capsular ligament o} &9 asld w2}
lateral quadruple complex?/s} w4l xiele} 7t o
FE e, 39 Foryl5162:396)0 AFg z9
7 FUAHE dovle A4 5 ¢ 7HHen Hy-
perextension-external rotation test , posterolater -

al drawer test 2t 30°Z %4 adduction stress te-

st & 418 st4 Aisla posterior capsule # post-
erolateral complex %, arcuate complex (lateral
collteral ligament , arcuate ligament, popliteus)el
FuUE Feob FAF FAH 2 WY sH4lA IA
Ao A 229 (direct force)d W oeH U4 ¥
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T ek FHE FAASB/IGIL Nicolas HE 7
Hughston ol 95 g el WA Sl A |& A
2 FYAHE doAok shv o] At E F
Al bl 7t 7HA tight o =8 F9g4l Akl £4
o] glejok Rotatory instability Fol $8os deojd
4 Qcta Hgetd e HE AWE il F9F
Fatde] Ay EES fUste AFE Led e
AEo] e Bel Y HAL FAtst A A
ol c} valgus test o] positive ol3 Fat£ FadHel
o} varus stress test o] positive olcb. 7t54 x|
ks PG F4bol o2 A G 5 F 8] oF s
£4% collagen fiber 7} %43 ARWY %% F
5] Y14 immobilization 3} B 5§ st o|F 64
"= 8AMYY ¥ #F(protection)”t 8k o
L g FAHoltE £EF B ilE €82 5FY 4
%3t 27894 VPGS ek

FEL TAY 25799 A 4 Adt e
F2EE dAA e st A IGH hyi s B
2% sgn ATFA A9 FHelv A E static st-
abilizer o] 943 ¥¢os®: stz RE At AA
£%5357,9,21,%,25,29,36,42).9. 44 519l ct. O'Donough-
uedz33,:,3%,3) - Largo S 3 Y- A4
o] A#teli & pull-out wire suture®, collateral
ligament %} capsule® attachment H-¢jelA%& dr-
ill holeel &jgk Wy o2 sk, ligament A&
simple suture 3+g .2y H=E-2 drill hole W
) 4| staple & A}-838t1 ligament ## + hori-
zontal mattress suture & At&3glct. 7o =
AR ek 272 B2 £4% 2E 239 HAY 4
%a L] AAT ¥ AAYE ¢ A 49 A
5y typeol® W@ o]zt gletm Byl opl2E,R,B,
3N

v. & 2

AAEL HT 134U J4 ad 2899 F4
£R4 £4%5 el A £471A3 J4H A ALl
g 304 W4 L TEsln Medy, 4 ¥A
44, £Fa43 Ee5F AL 2 A3 vla
2iskd o

1. & 3l & da7 22902 d4F Axfod
Al v A48 £33 $5H4 20464 40
A 74.2%% A4 o

2. A4y e nF4tns AAFol WAL $Y
Atn7t 85%% ookl cf.

3. £471e2E A, ¥F, 93l (Abduction,

ABBEANBRE B15% B4R



ol - Al4dd - YL - ABE

Flexion & External Rotation)e] 11d1g o 444
dle] A 2)4 (Abduction in extension), 43 A4=iel] A
W A (Adduction in Extension )€ o1%l ct.

4. Fusl €4 ogk FHE4o 6dlz st PR}
cf.

5. 44 2qtAH(Straight Instability)e] 11dl,
A4 ¥4 (Rotatory Instability)e] 19 et ,
HAH EAdE i 9%, AW £y Feod o,
A4 $£44e A3 (Anteromedial Y g e] 15
dlg o5 2t

6. e3%d9 €445+ O'Donoughue 49 {H=
Bt et $5E40] 2392 o eb4E A=Yt

7. 7 Ao £AFHE 38 sigd 8d 9}
A4 Al &4 6ollel A s F PAYe A Ry
A2 &Y Qe i HE o3y YAYe4q Res
fep. FaAlzleldl £ 845 3¢l 7h chEF AP A
2EsHR T el A oE o)sise] AN

8. Awld AU L F4 HARA4 Re A%
Aateld £ pull-out wire suture ¥ &3 . 931l
o€ staple 2 14 stg.os o|stely FANud g
B4 342 Horizontal mattress suture & 4
Hog fon EatHAo] AL Polgle Atde U
2o wet P4 AAgE Y 55

9. ¥ 3+ 9324 1AL 5FHes aAAAF
Lenox-Hill Derotation Brace & #8414 Edz&
€ & o)F 4T + e AWy o8t ddde
o & 5+

10. Z 3 4L Kennedy,Hughston 59 criteria
£ Fisd £344, 444, Jlsqez P AR 2
3} Excellent ¢F Goode] 30¢l2 96.8%9 & A3
% 2ded 48 23dF 4% 25 4 Y
+ ool 4 Excellent ¢ Good 2.3 % 715 ¢l ¢f.
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