thetgsent AxXostaxl M1 A M 2% 2002
J. of Korean Orthop. Soc. Sports Med. 2002; 2: 131-137
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O AgddAgEto g nBEA oz g
HAT 50%0) ot S R 4T 129(3T 9: 38.34), €
% 25.34)% o2 Sch AR PP K

224, 7158 7H=Lysholm score, %%—EhTeg
A7} Lysholm2) 7] 5B/ =32 &7
O] RATKP<0.05).

A AP B AT AN 2010 H-3} el -

2.351.9 mm$ 2.9 (P<0.05), 15Ib -3} slollA = H- 8 &gt e
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1.4£1.5 mm3Ath(P<0.05). TEF o2 BER
Folgth.
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289.PIQ 1, Tegner B FEEN-FENE5.3, AREL 5.1

Sl w3 1,751 4 mm, ABE TAME A5
Zof ula] 1.251.0mm, AAETZAXE D56 vl
BEERoIUh BAAAL BB ETAM £ F

AXB oA 2

EEATANEREAASELSESE

Aolgo]: AFAAAYEY, BEH Y, ArleAAADS
HEH AEE @ OE £REUG $53 A0E Ruslda,
Sommerlath 57& AR F# &40z Agd 22
A& Bl #AE BEH A2 AY 12d F ARALE sidey &
Xz $TE R AFHULH, 50% olste] £4F 2 3

AR HE BApge] dF A7t FARE Ao
4@ THIAQ A BT Qg BAY AR B
T AFE Bol7) siEo] tRR BASA REH 2
Bop AU Adgo] od Aoz deiA ftot.
McGinty 592 34 AWAARIN &34 50% ol&h<]
FEAE B g, 50% o<l oA E p=2
& #HsU.
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AARES AR 34 34 84 F Pivot-shift &
A &3l A7 A AAAQY HFe] 50% olskl
ghatoll dl3) REF A EE AAlsiglen, AgAARIn ¢
A odd Afol ARG AdES A Fxeto
B29 A= Frle} 7] 5ol sl Al vl@akgict.

o
E=

s

=2

1. 49+ O

19933 39%E 19983 59714 oA Azt
&xoz YT #x ¥ Pivot-shift 24 24, 8273
AL A 50% olshe] EAMEl Bz A REA A F F 29 o)
FA71 7bestels g4k 12d9 B2 AR gd g4E=

—
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ANZ-EMA-ZE o889 one-tunnel technique2Z
WA APAAA AAES AT &2 F 2d ol d &
A7 Vesigd 87 268 & ool vmagit. £ F
FENAY 713 H& 1HGelA 3ML7AA 9 o}F4 53
g Aty 2% 39 ol B &dolfen, B

2717+ bz REA AEF 60. 5018, A4 AR
& 39. 71920190
2R € 38. 3 (22~57) 5o, 88

ST A 9
o i BEAo] B 30t}14 gAgD, Adere B 4%
25.39(19~38)QeH, 268 F 258904 BEAol B
G231 20t) Aol 84%2 AR st

BE &A7e Az 4ol 88 (67%)E URES AHA
AL, o] F HFE A% &40] 482 AY BUIL, 7IE
AE2 & (ET, HU2)ol 48] Folfx, 2 9 IBARL
7} 248, 71et 2890 AREEE 22 &3] 199
(T3%)2 hPE-E AR dgeH o] F F7 AT &4
143 (54%)2 MY Bi1, 1 9 5T 48 (15%), 71Ek &
2 &) 18 $ollaL, 3 9} EAUL 38, Ve 48
Ack.

28 Eagoa whdA dFEAo] 9dl(75%)2 AY B
ehedl, 9% whdA ATEAo) 6l 2 IS e dEdd
3ERc 2o, B9 QuEyo) 338, B9 dFds
2 Zdo| 28 AUt

AAE TN g A&l 258 (96% )= AL
ghedl, 9% WY A8 1582 UE e 9
A 10820k gten), By duiedo] 28, BE 29
Hol 78 QA

5 group %}9) Fishers exact test % 0.4932.2 94
o] glojA] ¥ 7F53te Aol vl A JFe AU

o o &

T:IHE

¢

o[)l

7

& P &

2. X239 2 AY A8

ARt £ A= AFs] ddsty] fiste] B3
(probe)® °l&# FAsen, T &4 wed 4
2L #d dF&Nd U Agd ANas APt A

SO

ARl BEEGo] Qi Al dalie 54 A 3473
e H2/|1E A 5 B2 o83 BE AT L3S 2A
31, &4 T 63 3 AF RIE UG &
7P°ﬂ 7‘*7‘]34 BRXEE AR, olFd *‘{‘7—‘1

Foll oA Zch APARJAY ST E ALE-
~7ﬂ &2 AF5HA one-tunnel techniquel 2 ©]4 A
A& ’*]“35}93\‘4 & ¥ 1948 B27]E A2 248
A SA AAL G gty FAo) £E AF BaE 2] §
$3ln £%53 945 £57)F(CPM)E °&43td 7M5d 23
Yol 284 2F0] 907t @ F =T s3len] dE AF
2 43 $5e 88 Adela. £ F 2F olFol= 90=
oldel £ud I} R AT R RYL ¥ 7 AT
dom & ¥ 687 Aol A4 B2 F HAE FH
% gor. & T 2-3hYe) B2Y) Qo) A AFRE v
P& 37 o, AR A 25 £ F 9-100E ¥
2 slgsidon A AEse d=d 52 1219 §57
B A5

3. 37

A5 2w AAEE NPT £ ARAHD AL <
Axg Fralr] 94 KT-2000 Arthrometerg ©]4-38h4
B2 2518 15 b9 20 b} AT AL o]gd A <
72del) 3l “37}?'5}%‘»}. A A4 53 A 4F AE
y wiie} £5 BAGE o)fsld T2 X2 T H &
BAL 30w FF A o @AAlA 45 Al 288 F
23 olghsAl @ F £VAAES BF0) AA AAAA AFE

gog A7 o8& Fol ouHoz 35 A= HA F 2
< wpog g0 @A diallM AreRct. of W v
A9 ArlolA 4% A9 (passive displacement) & 7%
) A9 (manual maximum displacement) & &3 3H3ch.

=% £339 3= JIs®E/E AdMA Tegner
activity score9} Lysholm scoreE ©l&-3H31tt.

hE AFF29 9% A58 ERly] Ha o 2 A
23} nluste] FA800H FA AW Uehd %5, A

Table 1. Anterior displacement using KT-2000 Arthrometer (mean + S.D mm)

Conservative Group

Reconstruction Group

I-H I-H
A.T.D. (15Ib) 12+ 1.0 1.4t 15
(20Ib) 1.7t 14 23+ 19
M.M.D. 1.1+ 2.7 24122

* A.T.D. = Anterior Tibial Displacement
*M.M.D. = Manual Maximum Displacement
¥ I-H = Injury - Healthy



T MR A T F X7 2HUE OB HUSTH RE AT R
47 32, LA AT 5o 984 9T ool ol

M= ARG

TAA HAFL SPSS 8.0 versiong A8k paired t-
test, Mann-Whitney test® AMg3tod P<0.05% $A3
freol 2 siglch.

Sz

4 3

1. KT-2000 Arthrometer 23 At

1510 (68N #3lollM F7 A BAE BE &40l
1.2£1.0 mm, AdETol 1.4+1.5 mm%x, 20b(8.9N)
£ 7Mg AS¢e B8 &40 1.741.4mm, AAETFo|
2.3t 1.9 mmAc}. 201b%} 15168 AFo)A A A9} )
olg Y B4 A$(20lb~ 151t %8 &40l 0.4
£0.7 mm, ABET] 0.9:1.0 mmolRYD, #% Ao} A
A= B8 &4l 1.122.7 mm, AAEFol 2.4£2.2
mmE F #F ZAolx 1.3 mmeolglen, ABeTlA Gzt
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il
HAE 80.8%F AA|8AT}. 20lboll A= BB EATAAE
&3} wjamsiA 3 mm ol AYE 91,792 AA gL
2 mm o]\ AAE 75%F AAEH T, AAEFANE A2
3 Bz 3 mm ol HAelE 76 9% AA&glon 2

mm ol A9 50%E AR &3

5 A0 dde 22 &32dM 3 mmold AYE
86%, 2 mmeolW) AYE 5795300, AAEFNA 3 mm
ol A& 65%, 2 mm oUWl A= 45%F AT
(Table 2) (P<0.05).
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e

2. ]
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-

Lysholm €38 JoE 28 &47oA Fa 88.980I
oo 97t 38(25%), FEF 63 (50%), BE] 39
(25%)2 4% o449 A} 75%0 4 BAn, AAETl
A B 86.(dIUNeH ¢4t 78(27%), Y& 119
(42%), B%ol 68(23%), BFo| 23 (8%)E <& 94
ZA#7t o 70%2 R &M Y3 AFL ngoy

ZAE foAde elgici(Table 3).

9 oj¢to] A= BFEL WAHTable 1) (P<0.05). Tegner B6E AFE RE &34 £ A 6.7+
F8 42 151 AL MRS o A5 n)ma)A 0.5, =k FA] 5.3t 1.1, AJAEFANE §¢
3 mm Ul A9E 100962 AASRLH, 2 mm oW A A 6.720.5, ?HAS 32 5 120.48 $AHQ SAHLe Q
e 83.3%2 AL, AAEToNE A5 Blws) Ak (Table 4).
A 3 mm ol BYE 84.6%2 AASG L, 2 mm o) :
Table 2. Anterior displacement difference with healthy side
Conservative Group Reconstruction Group
Load < 2mm <3mm. < 2mm <3 mm
A.T.D. (201b) 9 (75%) 11 (91.7%) 13 (50%) 20 (76.9%)
(151b) 10 (83.3%) 12 (100%) 21 (80.8%) 21 (84.6%)
MMD. 4 (57%) 6 (86%) 9 (45%) 13 (65%)

* A.T.D. = Anterior Tibial Displacement
' M.M.D. = Manual Maximum Displacement

Takle 3. Comparison of Lysholm score in conservative & reconstruction group

Conservative Group

Reconstruction Group

Grade
No % No %
Excellent 3 25 - 7 27
Good 50 11 42
Fair 25 23
Foor 8
Tetal 12 100 26 100
Mean score 88.9+: 938 86.0t 12.5

(P<0.05)
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3. HiE AR S E

W AT AFe) Ang Qohnr) Asld SF A58
=9 10 cmoA REEAE SAH o DS ol
F& &daoide 0.881.3 cmold R, ARdETIME 1.8
1.5 cm YEY F 29 $A%Y oL o,
AAgToA 259 9% o At

4. #%F FAA] pivot-shift A}
AF FANE FEEFLNM grade 001 83, gradel T

7h z4zk 2@glom, AAEolM grade 0] 218, grade I
o 4¥, grade 07} 18% ) (table 5).

g
ofN

5. ¥4

HF FAA 43 BHEFo2E FE ST AW

>

Table 4. Comparison of Tegner activity level in conservative &
reconstruction group

Tegner-activity score

Pre-injury last F-U

Conservative Group 6.7+ 0.5 53+ 1.0
Reconstruction Group 6.74: 0.5 51+ 04
(P<0.05)

Table 5. Pivot-shift test at last follow up

Ol53- olxs. HEE

BEEol 28, Aol 64, &o] 18 deH, A
To|A A £REFTo| 58, BotAMdol 58 BFo] 19

veht B B BEZAA Bo| Yeigtt
(Table 6)
n @

A s €329 AW PP T2 TRER
A 2 Agx BEF YAMEE YaerA] s,
AT BEAE o183 Ad&ol N BAD F4 79
22 ol tig F& Ao Bo] RuFa i,
dBH oz APAANN FEGG) P )2 3t
o] gloy, BE AMAAIY 4 BEHU 29
A&, dFol oistel =e) dido] Han Qo] BEAEL o) %
3 z7|30do] P sy

Noyes ' #EF o2 APHARID 22 Hho} g
H 842 yioz 94 gda Agd Aol A &4
o) A%, A A% A A%, Al EYo) Bog Aoz

m?i el b

—

et
AP A HEFLS
Uee B, A BAE
39 7153

2, 5% % PIHA AR A5} MR 44 5o 29
A Qom® AREY ALE B2 BEHY Al 93
ABIA A% 59 75 Aol Y& A9t FEAAY

SAHY A% 4%l DL A, 2

Conservative Group

Reconstruction Group

autdioz AN BF F
HHE 4 Qe galeAA &
&4 RY o), ¥EA N22 AR A

REH A2 A3 2

last F/U preop. postop.
Grade No. of Pt % No. of Pt % No. of Pt %
0 8 66 8 31 21 81
I 2 17 12 ) 46 4 15
Il 2 17 6 23 1 4
Tetal 12 26
(P<0.05)
Table 6. Complication
Conservative Group Reconstruction Group
No. of Pt % No. of Pt %
Ant.knee pain 2 17 5 19
Giving way 50 5 19
Swelling 8 1 4
Total 9 11

(P<0.05)



S AR oIty Tl F K7t 42 S ol 8E ST

oA F2 APEtgon, A7t $HE-A-8L o2 7
=7h w3 2 AR 29
Z7]d B3 $Fo] 7bestn &3
AREE FHo| ol AxEY Afol=
A A A7} &9 A& o &5}

McGinty %€ Azl st #xjeld neEd A8
9 &34 A7E AYsE L4 Yol BBE, ¥5E 29
e oA, B AE, 38 &4 FEFS AF

APAANY HE @l g HEQW I doe
of, A, #4oZNEY ASAAY 77, B2 dF E4F
o aQlof ejsle] JFg wA derhu dEA 2 =,
A FEzbo] LAEle EApe Axe B%dn, RE
& Aol Rkt met A £@E AW BAA
e APl A A2Xx BEL EASYE 4 4
2¥2 8% YL Tadhe Aoz duA U kg
g 22X 2 B5 8 A g $AEL gutdor nEY
A e o 73%0| 3ol F3 e AAE Hojm, A3t 7
o] & W3 AT &3] KA g Ao Bay
I AP,

Odenstein 599 Ao gatd 5097149 Az
) EXo] A= A9 a2 ol &3] J= AS-uadf £
< At Jeln, 50%0l5te] AW4aIY) £40] Q&

e H& oA dAy BbgAel yepddan ot
Clancy 3" pivot-shift #Al)M 53101819 2A& 1
A FAEA BEHA 2 S A5t 509004 dEd 2
g, WojA 500004 BFe A7 E poj REHQY A8
A7 o8 = e AFE dda sl 4
235 HY pivot-shift test T/ 108}, 50%°]3t £&
FaAel REAQ N8t £ NEYHLE RYFEY
€34 ddie AAA HrlelA £7] HAH(manual
examinationg &% %4 Hr7le AY9E Hrlele =,
HEIAE e ¥, A 9 &4 23 4=, A 94
(personal biases)9] o] Foll o] gebx]7] wjiel 2A#
deo] BEslof <A Hotel 8 A9k ok TRy
71213 Arle HAds| AHEE A$ ol" W4 (variablesE
AEA A BHE F UAEF 3950 glo] A@Ae] o
o 2Ad] oj¢kzl A& Azl disiy ARHoz wAYT
F Aol F#4 B (subjective bias) I HAAIZE Aol &
HAsE 4 AdE FHo] Aot

ZHAARIY &4 F AU ARE AR &

S & KT-2000 Arthrometerg AHg-sto] Addolg &4
ot o] A Wyel FaAde] diste FoAd wRE

0B A2 FA Ao ew AZal ghEo Ak A9 v
X /] Clancy 372 B84 71% 22 3 mmol
A7}¢ defo geka &L, Bach%s *2 5 mmo
AAAE Hole 49E Ad 492 #dsigld, B =&
AN A B4R 3 mmoldhrt BE X33 A 6

o
ox,
2 O
olN
N
N

o o

e ;?j o
o
o2
A

1
Ha
e
0z
o
Ho
i

#8279 Hl1 135

(86%), AdeTIAME 138(65%)2 eI, 201b(8.9
N) Z4$e 22 &47dMe A5 vws)A 3 mmolt
AE 91.79& AN AhdsTAME A5 v
&4 3 mmeolul AYe 76.9%2 AAFAA AdeTlA
olgte) A=y} v Jehgoy F 7 BATH Fo4dLe
U,

Bach 5% %3 ZHAF Z#e)A Lysholm IFE Hi
24z 34 Aol B 89", Tegner BEE HATE F
A A 7380904 & F 658010tk Rusgon B =
FoME Lysholm €872 HeE B8 &4TdAN 37
88 9ol A ETNME HF 86.080] Tegner &
A AFe 4 A 6.720.5904 AE F HAF FA
&AM 5.3 1.0INeH AAdeTAAME 5.120.42
Zolv #HAQA AAAE] § A= Axe E5& T F
T AER 5ATE f942 gt

A7} B-ENA-FE o] 8T AAARIY Ade F o
7HA ol wAdE 5 oy oF A & FFol AY
FAROR gFHu gl o]AL F2 F&5 U AR
A% Fol &Ndg FAR 4 F71E 2Hsld o2 I
3 /s BER A5 ) %S L% F Re 3
7HA 8ol M2 eghg o|Ern dtict. & AFME
F 19%0 M A £REF0) 7 wol B oy g A
go] & EHE 27e AP AxE oo £EL nig
o 24 v =7 BAT A

BN de oft

32

4 &

7} AEFNMY KT 2000 Arthrometer 233 Aw ¢k
A9l § 7t Aoje ARETAM BEHY XS )|
A ojgho] 27 ¢ ¥ F=E Yehgoy A {9
Ae gon, Lysholm €32 A5 & TolA 37
3ol Auprt YElE D Tegner B5% F5E & 3o

) gie

olate] ArlolA] pivor-shift &4, BEAX 50%0) 3 1t
dE A Polre] APARRIT £AZA]lA HAF HEHQ
A& PHE AR AAES AT Foke] vlad
A &3d A= 7% vlidA vk AxE Yehyol
BEA A5 AFF| Ha FIT A3} Ve ZoE
kari= N

Hana]

1. Ahn JH: Endoscopic Anterior Cruciate Ligament
Reconstruction Using Bone-Patellar Tendon-Bone Graft. J
of Korean Knee Soc, 7:117-125, 1995.



136

10.

11.

Anderson AF, Lipscomb AB.. Preoperative instrumented
testing of anterior and posterior knee laxity. Am J Sports
Med, 17:389-392, 1989.

. Bach BR Jr, Levy ME, Bojchuk J, Tradonsky S, Bush-

Joseph CA and Khan NH: Single-incision endoscopic
anterior cruciate ligament reconstruction using patellar
tendon autograft: Minimum two-year follow-up evalua -
tion. Am J Sports Med, 26: 30-40, 1988.

Bach BR, Warren RF, Flynn WM, Kroll M,

Wickiewiecz TL.: Arthrometric evaluation of knees that
have a torn anterior cruciate ligament. J Bone Joint

Surg[Am], 72:1299-306, 1990.

. Bonamo JJ, Fay C, Firestone T: The conservative treat -

ment of the anterior cruciate deficient knee. Am J Sports
Med, 18:618-623, Med 1990.

Casteleyn PP: Handelberg F: Non-operative manage -
ment of anterior cruciate ligament injuries in the general
population. J Bone Joint Surg, 78-B:446-451, 1996.

. Clancy WG Jr, Ray JM and Zoltan DJ: Acute tears of

the anterior cruciate ligament: Surgical versus conser-
vative treatment. J Bone Joint Surg, 704:1483-1488, 1988.

. Ellison E: The pathogenesis and treatment of anterolateral

instability. Clin Orthop 147:51-535, 1980.

. Fetto JF and Marshall JL: Injury to the anterior cruciate

ligament producing the Pivot-shift sign. an experimental
study on cadaver specimens. J Bone Joint Surg, 614:710-
714, 1979.

Forster IW, Warren-Smith CD, Tew M.: Is the KT-
1000 ligament arthrometer reliable?. J bone Joint Surg{Br],
71:834-837, 1989.

Franklin JL, Rosenberg TD, Paulos LE, France FP.:
Radiographic assessment of instability of the knee due to

rupture of the anterior cruciate ligament. A quadriceps-

14.

15.

16.

17.

18.

19.

it

0lSH olFF US?

contraction technique. J Bone Joint Surg[Am], 73:365-

372, 1991.

Katz JW, Fingeroth RJ.: The diagnostic accuracy of rup -
tures of the anterior cruciate ligament comparing the

Lachman test, the anterior drawer sign, and the pivot shift
test in acute and chronic knee injuries. Am J Sports Med,

18:396-399, 1990.

McGinty JB, Caspari RB, Jackson RW and Poehling

GG: Operative Arthroscopy edited by J B. McGinty, et al.

Raven Press, New York, 2th:504-505, 1996.

Noyes FR, Mooar LA, Moorman CT 111, et al: Partial

tears of the anterior cruciate ligament. Progression to

complete ligament deficency. J Bone Joint Surg 71B:825-

833, 1989.

Odensten M, Lysholm J, Gillquist J: The course of par -
tial anterior cruciate ligament ruptures. Am J Sports Med

13: 183-186, 1985;

Sommerlath K, Gillquist J.: Instrumented testing of
sagittal knee laxity in stable and unstable knees. Am J

Knee Surg, 4:70-78, 1991.

Sommerlath K, Lysholm J, Gillquist J: The long-term

course afier treatment of acute anterior cruciate ligament

ruptures. A 9 to 16 year followup. Am J Sports Med, 19:

156-162, 1991.

Steiner ME, Brown C, Zarins B, Brownstein B, Koval

PS, Stone P.: Measurement of anterior-posterior displace -
ment of the knee. A comparison of the results with instru -
mented devices and with clinical examination. J Bone

Joint Surg[Am], 72:1307-1315, 1990.

Y.H.Xim, K.W.Kim, H.J.Min, ¢t al: Athroscopic

Anterior cruciate ligament reconsturcion using Bone-

Patella-Bone(B-T-B)Allograft(Preliminary report). J of
Korean Knee Society, 9:23-28, 1997.



137

=ABSTRACT =

Comparison between Conservative Treatment of
partial ACL Rupture and Reconstructive Surgery
with BPTB Autograft in ACL Rupture

Dong Chul Lee, M.D., Su Ho Lee, M.D., Dong Han Kim, M.D.

Department of Orthopaedic Surgery, Yeung Nam University Hospital, Taegu, Korea

Purpose: To evaluate and compare the functional results, activity status, and anterior stability
between conservative group with partial ACL injury and reconstruction group with bone-patellar ten-
don-bone autograft in ACL total rupture.

Materials and Methods: Thirty-eight patients with ACL injury were diagnosed and treated with -

arthroscopy and followed for more than two years. The number of patients with partial injury was 12
(mean age; 38.3) and reconstruction group was 26 (mean age; 25.3). Objective stability was estimated

under anterior loading of 15 Ib and 20 b by KT-2000 Arthrometer (MED metric, USA). Functional

evaluation using Lysholm score and Tegner activity score were performed.

Results: Average functional score of Lysholm was 88.5 in partial injury group and 89.3 in reconstruc-
tion group. Average score of Tegner was 5.3 in partial injury group and 5.1 in reconstruction group
(P<0.05).

Average anterior displacement compared with normal side. Under loading of 20Ib, 1.7+ 4.3 mm in
partial injury group, 2.3% 1.9 mm in reconstruction group were anterior displaced (P<0.05). Under
loading of 15Ib, 1.2+ 1.0 mm in partial injury group, 1.4% 1.5 mm in reconstruction group were dis-
placed (P<0.05). There were giving way, effusion, instability and anterior knee pain in complication.
Giving way was the frequent complication in the partial injury group.

Conclusions: Clinical results of both group were similar. Functional evaluation of Lysholm was
good and status of Tegner activity was maintained to physical fitness activites (jogging, regular bik-
ing) in both groups on average. The results of conservative treatment for the partial ACL injury (less”
than 50%) was satisfactory and equivalent to that of reconstructive treatment for the total ACL injury:

Key Words: ACL injury, Consctvative treatement, ACL reconsturction with BPTB autograft
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