Dﬂi&ﬂﬁs-ﬁwt}sﬂ A A7d A3 &
of Korean Orthop. Assoc.
Vol 17, No. 3, June, 1982

FAA A BF 4ol HG Y4d 2
o

= Abstract =

A Clinical Study on Isolated Posterior Cruciate Ligament Injury of the Knee

Ik Jong Chung, M.D. and Ju Ho Song, M.D.
Department of Orthopaedic Surgery, Capital Armed Forces General Hospital, Seoul, Korea

The posterior cruciate ligament has been considered the basic stabilizer which performs important functions
because of its location and orientation within the knee joint. Therefore, failure to recognize or to repair its tear
results in a poorly functioning knee.

An isolated injury to the posterior cruciate ligament is believed to be uncoramon and is seen most commonly in
association with other ligamentous injury and dislocation of the knee joint. But recently its injuries are of frequent
occurrence because of increasing traffic accident and sports activities as football, soccer, and skiing.

The authors experienced 12 cases of isolated posterior cruciate ligament injury from March, 1978 to February,
1982 at the Department of Orthopaedic Surgery, Capital Armed Forces General Hospital and the resuits were as
follows:

1. The most common cause of injury was passenger traffic accident (5 cases) and followed by soccer (4 cases),

football (2 cases), and skiing (1 case).

2. There were 3 causative mechanisms by which the posterior cruciate ligament was injured; anteroposterior
force on the front of the knee joint (5 cases), hyperextension of the knee joint (4 cases), and posteriorly
directed rotatory force (3 cases).

3. Tears of the posterior cruciate ligament occured at its tibial attachment (5 cases), with avulsion of a bone
fragment at its tibial attachment (3 cases), at its femoral attachment (2 cases), and its mid-portion (1 case).

4. The major findings in this injury included giving-way or instability on walking, abrasion or contusion over
the anterior proximal tibial surface, presence of a posterior drawer sign, sagging of the tibia, bloody effusion,
and X-ray evidence of avulsion fracture.

5. One case was treated conservatively and 11 cases surgically using screw fixation and direct or pull through
suture through a posterior S-shaped incision (5 cases), medial parapatellar and posterior S-shaped incision (3
cases), and medial hockey-stick incision (3 cases) and were immobilized in a long leg cast with 30 to 45
degrees of the knee flexion for 6 to 7 weeks.

6. The results evaluated by Apley’s method were excellent in 8 cases, good in 2 cases, and fair in 2 cases.
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1) oy % MY

A $Abe] odule 224188 424 Alo|E B 274
gow 214|614 254 Ale]7} 50% 2 M gk, 128
98 FAgc} (Table 1)

2) Wy By

iy 2 ¢

t} (Table 1).

& @A) 7H, #5 ¢34 5dA

3) &4 #Hel

&4 ¥4} 50(40%) 2 A gk, FF737
43, HulA7) 28 9 AF|Alze] 9 He] 1#H Ao
(Table 2).

4) &4 |H™

£330 23 Aeol4 AE 4% WM T
oz A ARAAl 4@ A sel, AL A=
Aol S8 Aol 47, AF 4% AN Fpoz 7}

A DA A A g Ao] 3a At (Table 3).

5) elch &42 Hey

AT FAFA old o] 5&, AFEF FAFAA
2] 7 <d-ZA (avulsion fracture) o] 32, & F HatHof
A leh mhede] 2z, Q] FetfolA slde] 143
o, nAHQ Wyeg Az3AY 18 M T 4
$12ic} (Table 4).

6) A4 &7 W Ol ZAL &

2E oold £32% 34, 55 Y 45 5 A
E 293 AFH3 BgAe] giving-way B EAA
Z &3, Yol HE FYelut WA
(discoloration) & & & giglov 2E dold &@Ael
A defe] Axlsiglony 3E Y Aut Ao HA Y A
A4 ¥l A s,

(instability) 2

Table 1. Distribution of age and involved side

Age Rt. knee Lt. knee No. of cases
21-25 4 2 6
2630 1 2 3
31-35 1 1 2
36—40 0 0 0
41—45 1 0 1
Total 7 5 12

Table 2. Cause of injury

Cause No. of cases
Passenger traffic accident 5
Soccer 4
Football 2
Skiing 1

Total 12

Table 3. Mechanism of injury

Mechanism No. of cases
Anteroposterior force on the front 5

of a flexed knee
Hyperextension of the joint 4
Posteriorly direct rotatory injury 3

Total 12

Table 4. Location of tears

Location No. of cases
At tibial attachment 5
With avulsion of a bone fragment 3

at tibial attachment
At femoral attachment )
At mid-portion 1
Unknown 1

Total 12

44 AAE WA mE A4 oMol A9es
EE delld HAZE vimsA AE 29 T (sag-
ging) & ¥ F A3 (Fig. 1), F% A Z A (posterior
drawer sign)oll 987} kAdolgda, 2aoA] Hu) 7 F
vl A9 7} (anterior and posterior drawer sign)oll 2%
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Fig. 1. =} 3lollA $% 7 E9 33 (sagging T &
ol gl Fig. 3. #E¥4uyol 498 24¢ ¥ 4 Ao

Fig. 2. 39} Aol A& Holx 9lrh(pos-
terinr drawer sign).

FAolglon, 1doA+ e Fokrt(Fig. 2). X—
A AA 2244 3elol A AT FAE A" FH
< & 4 Ugich (Fig 3, Table 5).

m, x| 2

D FE AJl % iy e

$4F 1A 4522 128 Addne 25 44

Fig. 4. SA3 Fulu gy,

F13Y el Fedtdon gl sefort 3 Table 5. Clinical symptom and sign

#loll A Hughston” @] hockey-stick 3 o] =& A& £33

WE =2ye AEHD, 349 AT AdBHE 1% Symptom and sign No. of cases
@ g#lloll A O'Donoghue’” 9] S o HRAAE TG Abrasion or contusion 12
Tk =g AHEo, o] ALEE FAle wbye A Giving-way or instability 12
A48 inferior limbo] WZel =& R E AHssin Bloody effusion 12
22 Ag wehd Fuhg Aae] 93 A7 posterior Posterior sagging 12
cutaneous nerve) & #9138 t}-& v & (gastrocnemius) & Posterior drawer sign

W& FE e 3 (condyle) F-19] AN zAzm F3A Anterior and posterior drawer sign 2

¢ (posterior capsule) # posterior oblique ligament 5 &%
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A 7t M $A oz Arste 4R A E e FA
A}, olwl posterior obligue ligament & $M Fol7tE
%4 Y3 (middle geniculate vessel) & Z A o1} 3y
428 3 (medial inferior geniculate vessel) & €A ¢
skrt (Fig. 4).

FAA Ao B e AdFAL screw No.
32 wire2 2433, AE LAEo HEF FAY 2 e
Ul FdFolAel el 49 pull through suture} 3
A B¢z EUslgdri(Table 7). 1804 Qo) 2%
AEE 58 A5 #H392 Steinmann WL A 3}
%ok (Fig. 7-A).
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TEF £W4 24 4 VIAH ¢ A £
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Yedl Y Aut dadoly Fulo R HsAl A Y
3 slAdo] o3 &4 3aE 2338l 4ele ¢UA
€+ 455 TIEA oA qugie aFgsda el

Fig. 5-A. 4%d A28 0.5cm 7}ek Aute g A
A GdEdE ¥ 4 Utk

78€ €RAE 0= I A3 4o 34
BAgct, A 7L 7FE 1A 16 E A6
F Aden 4u AAF F4A ¢B4e $FH4 ¢
7 HE ALF<T (quadriceps) 9 8 %€ AAY}, o
5 ALF2, €22 (hamstring) Y B]%-9] #o] 80% A
E E5AUE v o] F KL FAlo FEAE £F
o2 YAe F BEAE Fol &Y P2 £WPL 30
22 FFA7] Al 62 Fo AUl 62 E A
HAIZ A2 AE +5F 1 A g8 o5 2§
o o] Aol 77w AA AFHHE d LA

& 8 1, case L. F O, ¢z, 304

W2zt EY3 253 e AAdold £3d $9%
Ades Yo FARA qdle AF FRRAA A
A&l UM FAZ AT Adel dPe] Uen
R ol AT T3 g4 BA PS5 Y sA
Y 3w =xbgoz =k AF A (cancellous bone screw)
F AHEEl ¥ 2A4E ¥ 677y AsA Az

Fig. 5-B. 1424¢ 942 A2 238 ¥4 X

A A,

Fig. 6-B. Wire2 FHg 243 9 X—AAA,
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£ don 4EF 2/ AAGF AF s vy Y
T I #Ach(Fig. 5-A , B).

F 2l 2, Case 2. 14O 4, A, 314

Zd 134 Z2 7oz AE Falio] 449 A
dFo) AUR Az o)A AL £A4 Y A9
Al ckAdoldlen] o} HAlolE o)Abo] g ¥A}
drk, SAY Fyf 2oz FHES No. 32 wired
AP 6F7ke AdA 42 nAsddt 4
3 3A4YA S AFHE LYS ¥ 5 sldon
A FA4 458 832 o) (Fig 6-A . B).

Table 6. Result rating by the method of Apley

Excellent — A normal knee. The patient could sit on
his haunches.

Good — The knee ached in damp weather and had
either a slight limitation of full flexion or
mild anteroposterior laxity. Otherwise it
was normal.

Fair — The knee ached after exercise, swelled
sometimes, and had a little limitation of
movement,

Fig. 7-A. 4¢3 AL Y4357 93
Steinmann #-& 43},

& 2 3, Case 1. £ O 4, ¢, 234
Hy] A7F Al A4+ AEE dol T4 Udizt



Table 7. Analysis of 12 cases

nfrizir (irg:) Accident Type Treatment lzr(;}g;v:hlsl)p Result
1 30 Passenger Avulsion fx. Screw fixation 20 Excellent
2 31 Passenger Avulsion fx. Wire fixation 12 Excellent
3 23 Soccer Mid-portion Direct suture 12 Excellent
4 22 Soccer Femur attach Pull through suture 25 Good
5 42 Football Tibia attach Pull through suture 11 Good
6 26 Passenger ? Conservatively 3 Fair
7 23 Soccer Tibia attach Pull through suture 13 Excellent
8 27 Passenger Avulsion fx. Screw fixation 9 Excellent
9 35 Passenger Tibia attach Pull through suture 3 Fair
10 24 Skiing Tibia attach Pull through suture 17 Excellent
11 23 Football Tibia attach Pull through suture 10 Excellent
12 21 Saccer Femur attach Pull through suturte 13 Excellent

7AE FARA slds ] AR Abn A 30|
T3 AeolA AE Aw Aol AA ™A HAAS
WE HAer FASAW delth, A 1049
A oldtd A A7z Ad AY A} FAAH 9
AA e 308 FFYAA 8 oA™Y A A (abduction
stress test) ol A A& Mol (A HF F4d &4
3 A4 Al 4L AR A%, F4 1194
g op shol] QAR A3 A Y T FAA G4
oo ¢id AL =ddor 3d AAEE AY
g A AR Azl AE FRASA std=ef g
oo g F2FME €48 AT & UL A
Sad Fub =ohyg Abgste] &akEl AR oddlE
silk  pull through suture 3tod B3z A& F
7198 £32-¢ 455 T3 Aol A Steinmann A&
AEE B8 HE ANz Al e 737t A
Axgdlz 2439t (Fig 7-A . B)

U< 2}

22 717k 3Gl A 23 1Y AR E BF 135
o]gl e Apley® 4 7} 71 % (Table 6) ol W& il
AR BAADN 4EH o2 A2 11893 87 &
(excellent), 2 87} %% (good), 17} B%E (fair) & \/}
el et
23 Ao HEF 1aHe 2Eol siF=HA
AA F4] ZRF0 Yt A4 Y FFEE R 5
Zo| 42, FAFFo 1, #F A ELAANE B
Aol 18 gov] oy AFT HZFol 4oy gl

Fig. 8. €4 7lde

Ads 4sg] HAde] Fusie A o A=
4ol e,
|
FAA A £2A TAN AN A ¢
Fol @2} FY3 A5 (tautness) 7F FebA] o, 2
Hal 2Hel i3] £dAde} dHALE 4 Ave Fa

&g, F ¢B4e A= AAA £AY 23
AT T4 A4 $A%a
g ARHE A%

R

F34eold A

AEe WP % U
& SR 3 glrpsrasia

FAA A £4L AAE WS = 93 23
E43 F0E Ak £2AY BTl Suhslol Yl
4 Qe FAA AR wE 4L =¥ ez
deA Yok AR Y4 W Y uzol el o
R AL AT FAR Bk AT LAl 3
A AY AGEA Y2 Yoldrhn sgieprnrieinio,
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£4 714 o2& Fg 0’Donoghue'® &} Kennedy® = A
A cBE TZYolA AT Ak Audol A& oH
i

=

Hol o8 A= AHSHUE A Ehdora 31 Trickey

2 Ao 73 9He] Fuloz 23
T EAlol FAH (rotatory force) ] 7HAE HA$+E F
R # S AA Z1AL A 23 AR wE Al
A E3 e olle AR AW 4] AF 53
Fola stds A A9EA YJeHE ebdo, B4 7
AL v A EF, #Hul, &9, 27504 L 222 7
Z1gel 3 Bz ol FAR el EAe] HEHE
HatHol4] oojylrin $.2v] Kennedy 9 Grainger® &
olw FHA oIt AAA AW £Ae] Tk n Y
ot A AAL BA AN mAstAR eAEFTF, F
w7715 £33 4D A A 71" vld of 7
& o Hol ofsl dojrts Collins® ol 23hd olaf HZE
Z 8ol £4o] Fukxlcty g, AAEY H$ A
) 71l 5z 7HE war &4 YAz dxPo
EH4 2149 43 FolA 18l clAut fEF HaHol A
el mpede] U oer F@A G g E 4 gz
A 1Az AP 3aolA HE SH¥UdE 2
g o F2EY &4 24T + st =2
Kennedy® 2} Hughston” & FAlz}t cldlel £4 e+
£ A9 JA Boe bl A H e Axel o8 A
Afdn Fon AxEe] ALE 118 FolA 8a7t A
F R4 Qe At AdEFA-] U e
A 1A €4 Yeirl dhe ] dHSAE ke (Fig.

rh

oo

).

Ae S4¥ $849 34, $F % +F Belv

2 B3 AAelA Gelo] B o8 4ok A
ol €4 1AE AVAY TE 4 = A4 o @
ol lemia shAstel ABT ol2n AuzH AE
o $Eol Uz F4 A AAlolN Y4E Lol FA
A Q) £4€ A9 #AE 4 o X-A4 AT
e Y W SN 4 ATk G209 Hygh
son” & ¥4 A9 AAnche $BEE 0= T
AEE WHA A7 AN ot AHA A o
gel7t Qe AT NHA A7 AHNN A A4
ANE Ego) Hotn satch ARES) A oo &
Ae 4 TP £AEH AS AN ohgle] B
o[ Al vk ¥ H¢ olwd HAshe Aelo} @
of 4474 %=A AR Balgord X—A A £
AelN ol Bolx Wakd 92l F 6ol E F A
5 Aol FHolYT 2ellAE e o T A A
Aol 4% 25 Ggelgon] 1AL BN U
o,

32

4% H$02 Kennedyt 1) £ 80 ¢t 2 &
3 A4 Aol kAeln, 2) X—A HA 2744 A
dEAE Boli, 3) €4 AAE ol AFAe] o
FAR oo gdg AU E W YA 5 Hgol "
tba o] Torisu®e AlFH ez 1) Fao] L.3em o4
9] z7lolx 0.3cm °l4 FElEle] 9lew 0.5cm o] 4 4
W oAE vy uf, 2) FHol 23 A ANE Holv
FA4 AdEdo) g @ FFol Fotn Y3 Trickey
© 34 AY AAE P& A AEo] 1.0em o4 F3}
A9t & o Hge] HAcokn w28 £5 A7)0
€ FAF 3F ot Aok sk aldiz) A A (sub-
stance) ol 4 A= %E = 15U Aok stu, A
dEHo] & w25 AHPste Re] Foiz &
ek,

FAZ vk =g o2 AbbontVe £ Fof AA
Holl 4 W= O0'Donoghue, Kennedy ¥ Trickey s S =}
3 Ful sz wb¥ 3l Hughston @] hockey-stick 3 & W& =
Zo] 9Uth, Campbell?-& FAIR Qe E£Ako] A3
I 7E FaRol4 AEEFAE Y b= 0'Donoghue 2|
SAY I =hye] Foha Yot FAA Al £4bo]
H843tn AdFHo| ¥ojx ¢¥& W= Hughston &
hockey-stick @ ¢ W& =2io] Fotx e, AAE
2 X—A AA A£FA ALdEFAE Heln £4 A
o] gAlg 5ol M= S T =y AHEPer
3efloll A o)3tE A FHAAE v AFZo2 &
A4 AANeg APstq £4 F2EE FAT F °4
SAY Fub =& Ao 2804 HE FSHAY
£Ag 39l3dl7] $8] Hughston 2] hockey-stick 32} W&
=g A st

A 9o 2= Screw”, Wire® % Staple’® € AR
o sl A Sik'™E A28 828 33 (figure-
of-eight stitch) @l pull through suture =+ 2 A %3}e] gl
om ARE ¢ 1#H 04 4 e G E F
7198 Godfrey® ¥ ez 7EE 58 o5 ez
Steinmann¥ A E& Al gl

FeF e £3-H9 FF 4L O'Donoghuet 5
%, Torisut 20X, McMaster + 30X, Hughston & 45
%, Trickey+ %4 Qlvirt 2 424" 4 = H Al
A nA st e A H3 E4ddols 205, Al
A Fapoz shsflAl A3 FAdHol &g A4l
£ 3059 I HAAAN duunAe] Frin oo
Collins&= 6052 2% nAsE Ae FAeh, 27 7|
e 6FoA 8F7) Fobn g ets 10D HlEL
&4 Azl dha} 7o AE 0%, 4o 4522 2
Afn 189 75 1 o]YolE BT 6F % A
Az nAFe E2]A 82+ Hughston 6F Wiz 8%
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AAe AAe] 105 WA 15572 T 4 e A
b EINE W AFEE LYE A7 Colinse oHE
e Z4uc uF AFZe 28 EL FeAYw
Lenox-Hill brace¢] #-&& Ay ct, AAEL McMaster,
Campbell 3 Zol ¥ A2, 4T Y v]E22 Yol
80% A= W ® o] F THE Aol BEE 5L
A ek,

A& Ase Apley? R 9] H7} 71 EE (Table 6)oll 23]
A ¢dd F9 2859 2Hol FEHT ALEFAY
23 AF7F FANAE AA FEE33AYL AE OF
o2 HAAPEd P G v aEIR Ly FL A
#& 2k, 28a ¢ 34 AAdge] L% Axw
iAol B4 BolAY 4R A Ao E4
Y 4 g Axe 4% =42 1A e s

vi. 8 =

AAEL 1978 3 HEl 19821 247tA uk 4047
FEFEFTHY AP Ho] JYstd Ag Wkl &
B FAA Iy ©BF 4 B4} 12685 Habe 2 9
4 27, Fe oy, 55F A § 2945 24 A=
stolom A 3AYAA Hm 2597} UA F Ao
o A AEET 4%

1, €4 AL Hae ¢4 agAnstsoz 13 g
%I, FT74716l &7 Fo] 4, HulA7) 28 B 27
Alzzd 14 gk

2, €4 7ldoze

1) £3do] T3 AedlAd HEF Azt AdelA
Fboz shalA Ao (54))
£3#49 #= AA4H)
BE AT Aol Fahoz slaA Ao
34 (34)

3. £4 el AF Aol ) 2 58, A
T FAYelNe] AdEAo| 32, HEF 2ol Q)
o stgo] 28 AR <Af FFFolA gtdo] 1a)gch,

4, FH 44 27 Y o83 HPAl £Heoz e B
Al giving-way & ¥4, AF A Adel A4
o 24, 3ok Ae Aol FA, AT ¢, $HY
F 283 X—A AA 244 F45E 29

5. A B WHegr F2 ODonoghued S=}8 Fut
=g A3l (83]) FAE YAl wire W sik E 3L
A Ee Hdsger £3AL 050 5 FF3)

2)
3)

o 6F WA 7F7 AsR] g nAHHYc},
6. Apleyd] %7} 71£8 o] o& A gEloa] &
, 28 A okE, 2&lelA REo|gct,
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