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Table 1. Type of sports causing anterior cruciate ligament injury

Sport injury Number of cases

Soccer 21
Basketball
Taekwondo
Running
Skiing
Tennis
Football
Wrestle
Totd 43
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Fig. 1. A questionannaire designed to check sports activities
and reasons.
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1. MA A4l
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HAFE FA= 91.1(FFHA 5.4) (P<0.001), F#2 IKDC
B8 FHghe & A 46.5(F A= 8.7) oA 83.3 (B
b 7.0) 2 S98H 3459 THP<0.001).
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AR sEollar, yr A 28 (5%) oA Cs=ol it

Lachman #AAM= 155 194, 1 55 194, Il 5+ 5&8%2
L FA A 4 324, I 55 1142 -5 ek KT-1000
HHAE o] &8 A& ojgk YE9] Aole & d HH 6.7
mm (EFHAR 1.5) oA HF FAE 2.2 mm (EFHAR
1.4) o1TH(P<0.001). 4 A Tegner % T2 13k
< HA 7.2 (EFHEA 1.3, HF FAAME 59 (BF
Hap 1.3) ek (P<0.001).

Table 2. Final clinical outcomesin three groups
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o] 0d, 3¢, 152, 7#IA = = A/B T3o] 17, 8L
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A & & A/B TF 74, 483t Group CollME & &
A/B/C/D Tw°] 04, 148, 44, 281X & & B/C 57 54,
245 Bt} Lachman #AA= & A O/I/1I/1 53°] Group
AcllA 04, 104, 114, 3#lelA SwelA = $ 0/ 5+ 22
g, 381921, Group BellA & A 0/I/I/II 53 0, 53,
54, 19l & 3 0/ 55 103, 189tk Group CollA=
< A o//I/ o] 04, 34, 34, 1814 € $ 01 5+
04, 7813 K9t} Pivot shift AAF= £ A 0//II 570
Group A4 0dl, 64, 19814 & 3 234, 24, 04,
Group B~ 0], 24, 9dllA & & 94, 24, 0819 om,
Group CollAl= 0d], 28, 58l A & 5 24, 54, 0dlE 231
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Table 32} 23tt}.

HZ FAY YA B Y A Ax=2E B T
(Group A)©] Lysholm A9} o4 IKDC H 7}, Tegner
G5 AgolA M e doE 1Ql 9, EQgs &3
A e 5AGA 3 7 (Goup O 7H w2 A4 A
TE BAth AT, & B3FA ANOVA ZAAtelA] Al gzt

Group/number Return to sports (A=25) Fear to reinjury (B=11) Unstable knee (C=7) P-value
Lysholm 93.4(£3.3) 92.2(£23) 81.4(*4.8) p <.0.001*
IKDC (subjective) 87.8(x27) 80.2 (£3.5) 71(£3.6) p <0.001
Tegner 6.8(+0.4) 5.6 (£1.0) 4.1(+0.4) p <0.001
K T-1000 1.7(+0.7) 1.7 (£05) 47(*15) p <0.001
*: ANOVA test
Table 3. Preoperative and Follow-Up Results of Range of Motion Deficit
Preoperative Follow-up P-value'
Group A Group B Group C Group A Group B Group C
Passive flexion deficit degree 10 (= 8)* 11(£9) 10(£8) 2(£3 2(£3 2(*49 p>0.05
Passive extension deficit degree 3 (£5) 2(%5) 2(%5) 1(£2) 1(£2 1(£3) p>0.05

*: Standard Deviation
T ANOVA test
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= 9743 Bt T ¥ v awste] FAHORE f-9]
Al Gkt (P<0.001, Flg 2-4). 18Y% & xial AEZR
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B84 £33 (Group B) ¥ ToAME /\}f,i
Lysholm H<7, KT-1000& o] &3 AS572] o]k %
& A{AQ AxeA TAAJA FF 2o 7t °©
(P>0.05, Fig. 2, 3), Tegner &% d4¢ IKDC +34 37}
% oA FATH R F% Afo]E HTHP<0.001, Table
2, Fig. 4).
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Fig. 2. Comparison among the three groups in the Lysholm
SCOores.
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Fig. 3. Comparison among the three groups in the KT-1000
arthrometer.

o JeFe v R
£ A9 Lysholm A<,
2l KT—-1000 dAE 3+ o
& FA A YT FFe A
W ob ARSI, A
TEOR FFEAE 53~100% = thFstA
R B ATt M= A A Ax = HEo
5o o= 58% %t A& B Tegner 4
= GFol 7hsd YRR AL HYAR 4 A
o] ~x = Bof At hatol A AL3| A
E% Agstal 51 Aoe o= BT &
& 250130tk Gobbi 5Y& FYUg
‘A Ax = A5 (65%) 9 AZEA HoE A
Fot £ FrF WS olg-ato] Hlaskal
o sl ol AdERA £ <t
s ke Ao AdEA X
WY & Hto)|A Lysholm d4¢ IKDC
ol Azl A o A5
St flthe AE gu)stnE gt 4
3 8-S Bt AgstA e ¢ deAE 2
AT 24 Marx scaled} psychovitality
5 Aotk vl 3t} Asano? = AW A
Ae & 232 85 ol oA FHEE 45
=), 66.1%7F 4t 9.371EA AFFe] F2E APt
< HIEglth Kvist'” 52 523 2144 &50 =2 9l
Aol FHe-s 543H7] A8 et TSK (Tampa
Scale of Kinesio phobia) A5 A8t AF-ellA] Qo) A7
& 5 3~4do] AH3t #aF T 27 53%R0] 4 W FEL
2 IEHeH 4 A FFEOR IEHA &3 A5
TSKE #F7F &1 o]Zlo] £ Bdd w2 59 &
I} o] glvkal skqivh. Oﬂ?"ﬂ/ﬂ T Y Ax2E
B84 X3 A= % ] 1 =gl dist 2% (61%) <
7471 o] ']l = 7H F(39%) Btk o w@ekom,

4
N
rj‘_‘:]‘
2
X
-
r_“_‘i
22
=
g
O

1 My
R
=2
=
D

&y

Lo o e

iy o

PN

N of

=)
oo

o
ok

o>

>

e

)

Y

o M

o

= 4
O

7&

30 12

U
w2

J

ﬁjiiﬂomﬁ

l>

N

].

o
oz

e
RO T{N
o o
o>'_.~E
2
=

Fau=
RN )
ﬂiiil_m

o

PN
o it

¢ oge rlo £
, Lo =0

o,
N
-
=

5

s

© 4o HMN d rlo
lon & g,

r

2L
s

rirzﬁ&i%ooiémlﬂ-h—ﬂ

&
o
o
2

o,

5

&

o
b
A

ro
o
N
)
iy

i f”
rH

,7 P<0.001
90

80
70
« <0.001 »
60
« <0.001=
50 :
Group A Group B Group C

Group A: return to sports
Group B: fear
Group C: unstable knee
Fig. 4. Comparison among the three groups in the subjective
IKDC scores.



o
o
_>|~I_‘
>

M g
o v e
O
o rlo

o

= et
o o
off {o ol |o F
o
oX
o
2N 2 2 oz o

thoofr o R
ko
o

ox
©

e K
_O‘L
2

X 8y

™o of 1o A off

-
=2

o%
=g
>

f
D
it

>
ot
X
it
rlo
N
o)
2
[
Ach
Ror
=)
A
2
2
B
bkl
=2

°© N

Nmﬁﬁrkﬁﬂﬁirﬁiw
ofnt <
)
0?
2
S
l'ﬂ
_ﬂ,
lt

}-DZ
o il oX X

4

wfy
Eoe
o
W o
—9‘ (<0
o
ox T
o lo
o
s
w32
o rr
W

At AdE Flw )
o AEz2 HAHA B AL D
ilx}EO] A 2

gl

R )
30 B

(o
=

£
o3
2 ek
>

]—@A_:Ei

oF
>
>

R
_\d
e
L
-
_#,
i
g;
o>
o
>
N
v
Ir
§2
rlo
b
AN
it
o
T
2
ra
il',
ko
42

=Yy
_O|_‘
B
o)
e
rg o
—u
M-
N 2
rr
N
iy’
1o
£ oz
EE
-
o
™
ol
ol
O o

R
=

lou
T
o

w19
>
N

f
o o
Moo AN
R AT
2

L

Y

wu rlr o
o

B
_|>:
o
iih3
&

%

-
2
-
1o
o
N
?d
O
09#
1

o 2
-
u
R
2
ok
]IZ,
X

S

s
o
rN
H M
2
(o
il

v AL2AM ALE A Marx scale®} Psychovitality
questionnaire, === A1A12 @50 72 Q8 AFAY FH &S
=74e7] 98] 19ke TSK 5o F85% Falglon, A4
=5 AFTE ofd A AS<AS IS E Home—based
ABAAZS A g Fold oz T8 57} 2L Ho|ut,

FE

A= EFoR ARG AdES B2 s F
&

25%°NA Al&gel st FeFo R Qld 4 A Ax = &
o7 B8] ZRvh AR e AEAl A
& Al E -8 s €712 Fd AAARJA AL P
o] 2FH AN A A a]le] tigh 1¥E HAT Ao Y7t
=3

23

1. Aglietti P, Buzzi R, Zaccherotti G and De Biase P:
Patellar tendon versus doubled semitendinosus and gra-
cilistendons for anterior cruciate ligament reconstruction.
AmJ Sports Med, 22: 211-218, 1994.

2. Asano H: Fear in sports activity after anterior cruciate
ligament reconstruction. E-poster 93. 6th Biennial
ISAKOS Congress 2007, Florence, Italy, 2007.

3. Caborn DN and Johnson BM: The natural history of the
anterior cruciate ligament deficient knee: a review. Clin
Sports Med, 12: 625-636, 1993.

10.

11.

12.

13.

14.

99

Deehan DJ, Salmon LJ, Webb VJ, Davies A and
Pinczewski L A: Endoscopic reconstruction of the anteri-
or cruciate ligament with an ipsilateral patellar tendon
autograft. A prospective longitudinal five year study. J
Bone Joint Surg Br, 82: 984-991, 2000.

Dye S, Wojtys E, Fu F et al: Factors contributing to
function of the knee joint after injury of reconstruction of
the anterior cruciate ligament. Instr Course Lect, 48: 185-
198, 1999.

Fabbriciani C, Milano G, Mulas PD, Ziranu F and
Severini G: Anterior cruciate ligament reconstruction
with doubled semitendinosus and gracilis tendon graft in
rugby players. Knee Surg Sports Traumatol Arthrosc, 13:
2-7, 2005.

Frank CB and Jackson DW: The science of reconstruc-
tion of the anterior cruciate ligament. J Bone Joint Surg,
79-A: 1556-1576, 1997.

Gobbi A and Franscisso R: Factors affecting return to
sports after anterior cruciate ligament reconstruction with
patellar and hamstring graft: a prospective clinical inves-
tigation. Knee Surg Sports Traumatol Arthrosc, 14: 1021-
1028, 2006.

Gobbi A, Tuy B, Mahajan S and Panuncialman I:
Quadrupled bone semitendinosus anterior cruciate liga-
ment reconstruction: a clinical investigation in a group of
athletes. Arthroscopy, 19: 691-699, 2003.

Gobbi A, Tuy B, Mahajan S and Zanazzo M: Patellar
tendon versus quadrupled bone semitendinosus anterior
cruciate ligament reconstruction: a prospective clinical
investigation in athletes. Arthroscopy,19: 592-601, 2003.
Hamada M, Shino K, Horibe S, Mitsuoka T, Miyama T
and Toritsuka Y: Preoperative anterior knee laxity did
not influence postoperative stability restored by anterior
cruciate ligament reconstruction. Arthroscopy, 16: 477-
482, 2000.

Harilainen A, Linko E and Sandelin J: Randomised
prospective study of ACL reconstruction with interference
screw fixation in patellar tendon autografts versus femoral
metal plate suspension and tibial post fixation in ham-
string tendon autografts; 5 year clinical and radiological
follow up results. Knee Surg Sports Traumatol Arthrosc,
14: 517-528, 2006.

Jarvela T: Double- bundle versus single-bundle anterior
cruciate ligament reconstruction: prospective, randomized
clinical study. Knee Surg Sports Traumatol Arthrosc, 15:
500-507, 2007.

Jarvinen M, Natri A, Lehto M and Kannus P:



100

15.

16.

17.

18.

10.

Reconstruction of chronic anterior cruciate ligament
insufficiency in athletes using a bone patellar tendon bone
autograft. Int Orthop, 19: 1-6, 1995.

Johnson U: Coping strategies among long-term injured
competitive athletes. A study of 81 men and women in
team and individual sports. Scand J Med Sci Sports, 7:
367-372, 1997.

Kvist J: Rehabilitation following anterior cruciate liga-
ment injury: current recommendations for sports partic-
ipation. Sports Med, 34: 269-280, 2004.

Kvist J, EK A, Sporrstedt K and Good L: Fear of re-
injury: a hindrance for returning to sports after anterior
cruciate ligament reconstruction. Knee Surg Sports
Traumatol Arthrosc, 13: 393-397, 2005.

Laxdal G, Kartus J, Ejerhad L et al: Outcome and risk
factors after anterior cruciate ligament reconstruction: a
follow-up study of 948 patients. Arthroscopy, 21: 958-964,
2005.

Mikkelsen C, Werner S and Eriksson E: Closed kinetic
chain alone compared to combined open and closed kinet-
ic chain exercises for quadriceps strengthening after ante-
rior cruciate ligament reconstruction with respect to

20.

21.

22.

23.

o
B
o

SEENTEER

return to sports: a prospective matched follow-up study.
Knee Surg Sports Traumatol Arthrosc, 8: 337-342, 2000.
Morrey MA, Stuart MJ, Smith AM and Wiese-
Bjornstal DM: A longitudinal examination of athletes’
emotional and cognitive responses to anterior cruciate lig-
ament injury. Clin J Sport Med, 9: 63-69, 1999.

Muneta T, Koga H, Mochizuki T et al: A prospective
randomized study of 4 strand semitendinosus tendon ante-
rior cruciate ligament reconstruction comparing single-
bundle and double bundle techniques. Arthroscopy, 23:
618-628, 2007.

Pantano KJ, Irrgang JJ, Burdett R, Delitto A, Harner
C and Fu FH: A pilot study on the relationship between
physical impairment and activity restriction in persons
with anterior cruciate ligament reconstruction at long-
term follow-up. Knee Surg Sports Traumatol Arthrosc, 9:
3697378, 2001.

Smith FW, Rosenlund EA, Aune AK, Maclean JA and
Hillis SW: Subjective functional assessments and the
return to competitive sports after anterior cruciate liga-
ment reconstruction. Br J Sports Med, 38: 279-284, 2004.



101

WYXl ME B ARE BE =7
=ABSTRACT =
Return to Sports Activity After Anterior Cruciate
Ligament Reconstruction
Jong Hyuk Park, M.D., Jun Mo Lee, M.D., Hyun Kyung Bae, M.D.

Jong Han Im, M.D., Ju-Hong Lee, M.D.

Department of Orthopedic Surgery, Chonbuk National University School of Medicine
Research Institute of Clinical Medicine, Jeonju, Korea

Purpose: The purpose of this study was to determine how many of our patients who had had anterior
cruciate ligament (ACL) reconstruction returned to their previous levels of sports and to identify why

Material and Methods: We evaluated 43 knees with a minimum of two years follow-up among whom
undergoing 109 ACL reconstruction from September 2003. The mean age of patients was 26 years (17

not doing so.

to 45 years) Clinical results was evaluated according to the Lysholm Knee scores, Tegner activity
score, subjective IKDC questionnaires, objective IKDC evaluation form and KT-1000 arthrometer.
Results: The overall clinical results demonstrated significant improvement at the final follow-up
comparing to preoperative data (P<0.05). Among 43 patients, 25 patients (58%) returned to their pre-
vious level of sports and 18 patients (42%) did not. Of whom, 11 patients (61%) were not able to
return to sports due to fear to re-injury and 7 patients (39%) suffered from instability and pain. The

differences in the Lysholm Scores, KT-1000 arthrometer and subjective IKDC in the 3 groups of
patients by ANOVA test were found to be statistically significant (P<0.001). Although thereis no dif-
ference in objective IKDC and KT-1000 arthrometer, the difference was observed in Tegner activi-

ties, subjective IKDC obtained by those who returned to sport and those who had fear to reinjury

(P<0.001).
of patients could allow more patients to return to the previous level of sports.

Conclusion: This study showed that a quater of patients could not return to their previous level of
Key Words: Knee, Anterior cruciate ligament injury, Reconstruction, Return to sport activity

sport after ACL reconstruction because of fear to reinjury. We thought that not only improving the
technique of ACL reconstruction and systemic rehabilitation but also considering psychological factor
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