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Abstract

Purpose

We hypothesize that long term results of anterior cruciate ligament (ACL)
reconstruction with either hamstring autograft or patellar tendon autograft
will be the same in term of isokinetic performance. Purpose of the study
Is to confirm that there is no significant difference in isokinetic properties
between the long-term results after anterior cruciate ligament (ACL)
reconstruction with hamstring tendon autograft and that with patellar
tendon autograft.

Method

Five patient received ACL reconstruction with hamstring tendon autograft
and another fove patients received ACL reconstruction with patellar
tendon autograft. Lysholm score, anterior drawer test and Lachman test
were evaluated on both normal knee and reconstructed knee for each
patient. .

Isokinetic contraction were performed at angular velocity of 60 d/s, 120
d/s, and 180 d/s, followed by maximum voluntary isometric contraction at
45 degrees and 90 degrees of knee flexion.

Results



There were no significant differences between two groups in term of
muscle strength at different angles or velocities. There was a statistic
significant difference between normal knee and reconstructed knee at
angular velocity of 180 degrees concentric knee flexion in hamstring
tendon autograft group. The Z value was -1.88 (p=0.048). There was also
statistic significant difference at angular velocity of 120 degrees
concentric knee extension in patellar tendon autograft group. The Z value
was -1.91 (p=0.042).There was a statistic significant difference in
isometric contraction at 90 degrees of knee extension in patellar tendon
autograft group. The Z value was -2.02 (p=0.04).

Conclusions

Deficiency in knee flexion muscle strength after ACL reconstruction with
harvesting hamstring tendon and in knee extensor muscle strength after
that with harvest quadriceps tendon may persist longer than it was

expected.
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%1

Lysholm scale ;=& %

Lysholm Knee Scale

Limp (5 Points)

None 5
Shight or pentodic 3
Severe and constant

Support (5 Points)

Full Support 5
Cane or crutch 3
Weight Bearing impossible 0

Stair Climbing (5 points)

No problems 5
Shightly impaired 3
One step at a tume 2
Unable 0

Squatting (5 Points)

No problem 5
Lightly impaired 3
Not past 90 degrees 2
Unable 0
TOTAL

Walking, Running and Jumping

Instability (30 Points)

Never giving way 30
Rarely gives way except

for athletic or other

severe exertion 25
Gives way frequently

during athletic events

or severe exertion 0
Occasionally in daily activities 10
Often 1n daily activities 5
Every step 0
Swelling (10 Points)

None 10
With giving way 7
On severe exertion 5
On ordinary exertion 2
Constant 0
Pain (30 Points)

Nomne 30
Inconstant and shight

during severe exertion 25
Marked on giving way 20

Marked durning severe exertion 15
Marked on or after walking

more than 1 % nmules 10
Marked on or after walking

less than 1 % miles 5
Constant and severe 0

Atrophy of thigh (5 Paoints)

None 5
1-2cm 3
=2 cm 0

TOTAL




ud pliE(Isokinetic study)s ik % &_i#¢ * Biodex dynamometer
system [II pro (Biodex Co , Shirley, USA) (Bl 2) » fip|:p# {5
PR R LD, AL &P AL T ReE R TR oL
2HHEL AR TF RN e il AR OF A TR
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FTEF > pALRES §ARMEYRSES > FRERLFE R

ERBER 2 973 Pl E fEd (F o & 589 % PIGEPF isokinetic
Tegm » A PEIA LR/ - F R/ E-F N R/
LER O SRERPH I S RFLREARPI e 2T A2 4
BT Box p A X £ dedg(isometric contraction) #) 48
A5 ks SORIEZ W o APEBRIGER A4 & o0z 4 (torque)
BERREA R F P RBE R A RL - AR CFHE S
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24 * Mann-Whitney U test # R Lysholm € % # p #¥ ¥ »oit

Hieefop PR VOURES e e iﬂ” FRreni w > m 3 2 anterior

drawer test - Lachman test R re3*t

S CRIES S 1S

(Chi-Square test)

F) 5 RIEER R A i) o Ar e A g * & 2 #ic(non parametric

statistics) ezt = VAT A 47 o

1. d2bipikt A2 o(p R vorvkil e s p WA F v f48) o
i * Mann-Whitney U test if|z& K3t:h i o p flvuizfl hooes
isokinetic 3 & A2 7 %3t § R &KL B F ko

2.

hAp kA (R L3 d £E%) 0 @ * Wilcoxon single

rank test Bl3E KR bl - 4 ¢ pEIed B R 2 E G B
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No | Age | Sex | Grafttype |Operation side| Duration since operation
1| 31 M PT Right 70 months
2 | 48 M PT Left 47 months
3 | 25 M PT Right 72 months
4 | 45 M PT Right 73 months
5| 28 M PT Left 69 months
6 | 27 M HS Right 58 months
7 | 29 M HS Right 20 months
8 | 23 F HS Left 20 months
9 | 44 F HS Right 31 months
10 | 29 M HS Left 29 months
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PT (PATELLAR TENDON AUTOGRAFT) : p 8% ¥ »onefs 45

HS (Hamstring tendon autograft) : p 48 %13 sesvst 48 48
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1. #Lysholm £ % v 2t p REHF v 48 e o p R WL {8 vuiune gy
e TIaE s L ek A B e 2% Mann-Whitney U test # 2%

w3ty £ B (p>0.05)° A anterior drawer test % Lachman test
%+ 2 pliE(chi-square test)t& % > F iAo S 2 A B A 542
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Case No. Graft type Lysholm Score Anterior drawer Lachman test
1 BTB 100 negative negative
2 BTB 98 negative negative
3 BTB 98 negative negative
4 BTB 98 negative negative
5 BTB 93 negative negative
6 HS 95 negative negative
7 HS 98 negative negative
8 HS 98 negative negative
9 HS 98 negative negative
10 HS 98 negative negative
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A4 X

Z & ped I
1. azbipirenie ¥ p s ywoBiE efop B Ui e
7 I &3 R T %i# (isokinetic)fedg iz § st ehZ £ (p>0.05)

(2 4)> v et LT B2 4 LEDEL e 45 [sometic

contraction sk % %~ Br i p szt enL B (p>0.05)(% 5) o

4 2P e ART W URS S R E

EREE RO
Isokinetic contraction at different angular velocity between hamstring

tendon autograft group and patellar tendon autograft group

CON/ECC60 CON/ECC120 CON/ECC180

EXTENSION FLEXION EXTENSION FLEXION EXTENSION FLEXION

Mann-Whitney U 11 11.00 6.00 7.00 8.00 9.00

Wilcoxon W 26 26.00 21.00 22.00 23.00 24.00

Z Test -0.31 -0.31 -1.36 -1.15 -0.94 -0.73
ECC/CONGO ECC/CON120 ECC/CON180

EXTENSION FLEXION EXTENSION FLEXION EXTENSION FLEXION

Mann-Whitney U 10.00 6.00 7.00 9.00 4.00 5.00
Wilcoxon W 25.00 21.00 22.00 24.00 19.00 20.00
Z Test -0.52 -1.36 -1.15 -0.73 -1.78 -1.57

ECC: eccentric contraction

CON: concentric contraction
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20 AR ERET R oSl p R UYiER e § 2
e S AR
Isometric contraction at 45 degrees and 90 degrees of knee flexion
between two autograft groups
45 degrees 90 degrees

AWAY TOWARD AWAY TOWARD

Mann-Whitney U 10 11 7 9
Wilcoxon W 25 26 17 19
Z Test -0.52 -0.31 -0.73 -0.24
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2. hp R yUuREg i N > R E T E AR ST B &

ER -

~ = R e s fedg(concentric contraction)pE fo syt

reng w7 E 5 -1.88(P=0.048) - @ %

renZz R 70 5 -1.91(P=0. 042)(% 6) -

AR R TR R RN N
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306 57 AR T A IR L ATE 2 A ks 2 bR

Isokinetic contraction at different angular velocity between normal

knee and reconstructed knee

Hamstring tendon autograft group

CON/ECC60 CON/ECC120 CON/ECC180
EXTENSION FLEXION ~ EXTENSION  FLEXION EXTENSION  FLEXION
Z Test -0.67 -0.13 -0.67 -0.67 -0.67 -0.67
ECC/CON60 ECCICON120 ECC/CON180
EXTENSION FLEXION  EXTENSION  FLEXION EXTENSION  FLEXION
Z Test -0.67 -0.81 -1.48 -1.21 -1.48 _1_88*
Patellar tendon autograft group
CON/ECC60 CON/ECC120 CON/ECC180
EXTENSION FLEXION  EXTENSION FLEXION EXTENSION  FLEXION
Z Test 0.13 -0.40 101 157 0.94 -0.40
ECC/CON60 ECC/CON120 ECC/CON180
EXTENSION FLEXION EXTENSION FLEXION EXTENSION  FLEXION
Z Test -0.13 -0.13 -1.10 -1.21 -1.48 -0.95
*p 0.05

ECC: eccentric contraction .~ e 45

20



CON: concentric contraction
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Isometric contraction at 45 degrees and 90 degrees of knee flexion

Hamstring tendon autograft group

45 DEG 90 DEG

AWAY TOWARD AWAY TOWARD

Z Test -0.40 -0.67 -0.73 -0.73

Patellar tendon autograft group

45 DEG 90 DEG

AWAY TOWARD AWAY TOWARD

Z Test -0.54 -0.13 -2.02* -0.13

*p 0.05
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