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Cybex Evaluation of Muscle Strength Following
Arthroscopic Anterior Cruciate Ligament Reconstruction

Seong-11 Bin, M.D., Woo-Shin Cho, M.D.,
Ho-Saeng Moon, M.D. and Key-Young Kim, M.D.

Department of Orthopedic Surgery, College of Medicine, University of Ulsan,
Asan Medical Center

Cybex evaluation of muscle strength was performed on 15 patients with chronic anterior cruciate
ligament tears following arthroscopic reconstruction using central one-third patella tendon autograft.
Cybex testing was done preoperatively and at 3, 6, 9, and 12 months postoperatively. Peak torque and
total work of the quadriceps and hamstrings at the angular velocity of 60 degree/sec and 180
degree/sec were measured and analyzed.

The results were as follows :

1. At the angular velocity of 60 degree/sec, the muscle strength of the quadriceps showed 45.4%
deficit in peak torque and 50.9% deficit in total work compared to the contralateral normal knee pre-
operatively, 48.2% and 49.0% deficit respectively at 3 months after operation, 40.3% and 37.7%
deficit at 6 months, 30.6% and 32.5% deficit at 9 months and 23.4% and 24.7% deficit at 1 year after
operation.

2. At the angular velocity of 60 degree/sec, the muscle strenggth of the hamstrings showed 32.3%
deficit in peak torque and 42.9% deficit in total work compared to the contralateral normal knee pre-
operatively, 39.3% and 42.4% deficit respectively at 3 months after operation, 27.3% and 32.3%
deficit at 6 months, 21.2% and 22.3% deficit at 9 months and 17.9% and 18.4% deficit at 1 year after
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operation.

3. At the angular velocity of 180 degree/sec, the muscle strength of the quadriceps showed 38.4%
deficit in peak torque and 42.0% deficit in total work compared to the contralateral normal knee pre-
operatively, 41.1% and 47.54% deficit respectively at 3 months after operation, 34.4% and 33.7%
deficit at 6 months, 28.5% and 28.6% deficit at 9 months and 21.0% and 22.1% at 1 year after opera-

tion.

4. At the angular velocity of 180 degree/sec, the muscle strength of the hamstrings showed 26.9%
deficit in peak torque and 31.8% deficit in total work compared to the contralateral normal knee pre-
operatively, 41.2% and 45.2% deficit respectively at 3 months after operation, 32.3% and 36.0%
deficit at 6 months, 21.4% and 25.1% deficit at 9 months and 16.1% and 15.7% at 1 year after opera-

tion.
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1. Strength
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€ AR AS, Fed HT 45.4%9 2HEAE
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9 34 =Y FeF 19 Fole 23.4%9 2
£&8& Ho A3 A& vd FFX (moderate)
o] 2 etsle] 24L& BYoy 29 AL Fxs)
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o] A&gAN HA: -36%9 AEEE Z AUY
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AAZA ¢ vbA7iA 2 63 1do] Ag Fo
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2. Total Work
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3 Fed 2E&EEE AYen, AEAEE ¢ FHo
(Table 6).
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Axe BAFCE fostith(Table 7,8).
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Table 1. Deficit % of Peak Tourque : Quadriceps, 60°/sec (N=15)

Mean Severity SD Max Min P-value
Preop 454 severe 305 92 -36
Postop 3Mo. 48.2 severe 20.5 78 2 nc
6Mo. 40.3 severe 24.7 80 -8 n.c
9Mo. 30.6 severe 20.9 71 -11 n.c
lyr 234 Moderate 149 49 -7 0.005

Max : The value of maximal deficit
Min : The value of minimal deficit
n.c. : Not significant

S.D. : Standard deviation

Table 2. Deficit % of Peak Tourque : Hamstrings, 60°/sec

Mean Severity SD Max Min P-value
Preop 323 Severe 354 93 -65
Postop 3Mo. 39.3 Severe 18.8 59 0 nc
6Mo. 273 Moderate 259 72 -22 n.c
9Mo. 21.2 Moderate 154 47 -5 n.c
1yr 179 Mild 11.3 38 -1 n.c

Table 3. Deficit % of Peak Tourque : Quadriceps, 180°/sec

Mean Severity S.D Max Min P-value
Preop 384 Severe 25.7 91 -12
Postop 3Mo. 41.1 Severe 273 79 -7 n.c
6Mo. 344 Severe 242 81 -2 n.c
9Mo. 28.5 Moderate 21.2 70 -6 n.c
lyr 21.0 Moderate 14.1 61 -1 n.c

Table 4. Deficit % of Peak Tourque : Hamstrings, 180°/sec

Mean Severity SD Max Min P-value
Preop 26.9 Moderate 30.7 94 -54
Postop 3Mo. 41.2 Severe 18.3 61 -2 n.c
6Mo. 323 Severe 203 73 -2 n.c
9Mo. 214 Moderate 16.6 41 -14 n.c
iyr 16.1 Mild 11.1 35 -10 n.c

Table 5. Deficit % of Peak Tourque : Quadriceps, 60°/sec

Mean Severity SD Max Min P-value
Preop 50.9 Severe 244 88 -40
Postop 3Mo. 49.0 Severe 37.5 87 -51 n.c
6Mo. 37.7 Severe 24.0 83 11 n.c
9Mo. 325 Severe 20.2 68 -10 0.011
lyr 24.7 Moderate 16.8 59 -5 0.002
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Table 6. Deficit % of Peak Tourque : Hamstrings, 60°/sec

Mean Severity SD Max Min P-value
Preop 429 Severe 35.8 94 -63
Postop 3Mo. 42.4 Severe 26.0 70 -32 n.c
6Mo. 323 Severe 26.6 81 -12 n.c
9Mo. 223 Moderate 16.8 52 -5 n.c
lyr 18.4 Mild 12.8 49 -1 0.029
Table 7. Deficit % of Peak Tourque : Quadriceps, 180°/sec
Mean Severity SD Max Min P-value
Preop 42.0 Severe 27.8 93 -16
Postop 3Mo. 47.5 Severe 24.5 79 -8 nc
6Mo. 33.7 Severe 284 82 -13 n.c
9Mo. 28.6 Moderate 234 75 -3 n.c
lyr 22.1 Moderate 15.5 52 -5 0.008
Table 8. Deficit % of Peak Tourque : Hamstrings, 180°/sec
Mean Severity SD Max Min P-value
Preop 31.8 Severe 319 64 -60
Postop 3Mo. 452 Severe 29.1 72 -9 n.c
6Mo. 36.0 Severe 243 83 -11 n.c
9Mo. 25.1 Moderate 26.6 68 -27 n.c
lyr 15.7 Mild 16.6 41 -15 0.014
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