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Comparison of Isokinetic Knee Strength Profiles According to History of
Knee Surgery in Korean Women’s Professional Basketball Players

Munku Song"z, Hyunsik Kang', Inhwan Lee'

'College of Sport Science, Sungkyunkwan University, Suwon, ZSamsung Training Center, Suwon, Korea

Purpose: This study compared isokinetic knee strength profiles by knee surgery history in basketball players.
Methods: A total of 17 professional female basketball players (age, 23.7+3.8 years) participated in this study. All
the participants performed maximal isokinetic knee strength test concentrically at a velocity of 60° * sec ' and 180° »
sec . Strength variables included peak torque (PT), body mass normalized PT (NPT), bilateral strength difference
(BD), hamstrings to quadriceps strength (H/Q) ratio. Independent t-test and one-way analysis of variance were used
to compare mean differences in the measured parameters by knee surgery history and limb-based sugroups,
respectively.

Results: Nine subjects had a history of knee surgery. At all velocities, there were no significant group differences
in PTs, NPTs, BDs, and H/Q ratios of the knee extensor and flexor muscles by knee surgery history. Overall, NPTs
of knee extensor and flexor muscles were 2.91—3.01 N*m kgf1 and 1.55—159 N*m: kg”, respectively, and
H/Q ratios ranged from 52% to 55%. At 180° + sec '. NPTs of knee extensor and flexor muscles were 1.90 —1.92
Nem: kg’1 and 1.08—1.10 N*m kg”, respectively, and H/Q ratios ranged from 57% to 58%.

Conclusion: The current findings suggested that isokinetic knee strength profiles measured at 60°+ sec * and
180° + sec ' velocities were similar regardless of a history of knee surgery in the professional female basketball
players.
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Table 1. Physical characteristics of study participants

holck. 2 44 A2 75 SlolAlg) 34 A

o333

1459 B8 54 o3 ] 5 BY 97 /158
S, 39, A8 S oA 05 a2 |
7, 84 A% 49 3% 544 28 B4

E} W"JX} 5 9Eﬂ«1 A7 Ha 17HTQ_°ﬂ"1 97H%ﬂ @591 XH%%
L8R she FPYLY &3 W2 Z 0 RIEI: 1A4H
07 619 ALt Azl ZHZﬂg(anterlor cruciate ligament
reconstruction)S HHory, 1% 292 HigdE HEHA S
(partial meniscectomy) % HF A& 531 (meniscus repair)Z}
W2l &XKmedial collateral ligament sprain)E F5tol%c}.
E U2 250 H4L HIUE S402 o $REAES

Ngstgon, 1% 14 HEY as YT A2 WY
(chondral lesiony2 3HA| 211 91Qic}. wiA|eh 1ML HE Yrla)w

Position History of knee surgery
Characteristic Total
Center Forward Guard Surgery group  Non-surgery group

No. of subjects 17 2 9 9 8

Age (yr) 23.7+£3.8 23.0£5.7 26.2+3.9 22.2+2.9 25.8+£3.2 21.4+£3.2
Height (cm) 175.0£5.9 183.5+4.9 178.2+2.9 171.0+£4.2 176.1+£5.3 173.8+£6.6
Weight (kg) 67.5+7.7 81.56+9.2 68.2+6.2 64.0+4.6 66.7+6.9 68.5+8.9
BMI (kg/m?) 22.0+1.7 24.2+1.5 21.5+1.5 21.9+£1.7 21.5+2.1 22.6+1.1
Career (yr) 4.6+3.8 3.5+2.1 7.5+5.2 2.943.9 2.5+1.2 6.4+4.6

Values are presented as number or meanzstandard deviation.

BMI: body mass index.

Table 2. Individual bilateral strength differences (BD

) of isokinetic knee strength in the surgery group

60°-sec ' (%) 180°-sec ' (%)

. - Time since
Participant* Knee injury Treatment t
surgery (yf) Bp of Q BD of H BD of @ 8D of H

1 Lt / ACL & MCL rupture, ML ACLR & MR 2 7 2 0 6
2 Lt / ACL & MCL rupture, ML  ACLR & MS 2 4 4 0 0
3 Lt / ACL rupture ACLR 5 8 2 5 2
4 Rt / ACL rupture ACLR 6 12 12 6 12
5 Rt / ACL rupture ACLR 3 4 1 6 7
6 Lt / ACL rupture ACLR 5 8 2 5 2
7 Lt / CD & ML MS 3 27 8 5 6
8 Lt / ML MS 4 19 4 14 11
9 Lt / CD MFx 1 7 23 14 21

Q: quadriceps, H: hamstrings, Lt: left, ACL: anterior cruciate ligament, MCL: medial collateral ligament, ML: meniscus lesion,
ACLR: ACL reconstruction, MR: meniscal repair, MS: menisectomy, Rt: right, CD: chondral defect, MFx: microfracture,

*Participants with a history of knee surgery.
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Table 3. Individual bilateral asymmetries of isokinetic knee
strength in the non-surgery group

60°-sec ' (%)

180°-sec” ' (%)

Partici—
pant*  Bp ofQ BDofH BDof Q BD of H
1 22 9 10 8
P 7 19 3 18
3 1 8 6 4
4 6 3 3 8
5 5 5 13 4
6 7 2 8 0
7 15 7 6 2
8 7 0 1 2

BD: bilateral strength difference, Q: quadriceps, H:

hamstrings.
*Participants without a history of knee surgery.
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Table 4. Isokinetic knee strength profiles according to a history of knee surgery in the total group

Variable Total (n=17) Surgery group (n=9) Non-surgery group (n=8) p-value
60° - sec
Q-D (N'm) 190.1£27 1 188.9+21.2 191.4+£34.0 0.862
Q-ND (N-m) 195.1+£28.4 194.3+33.9 196.0+£22.8 0.906
Q-D (N'm-kg ) 2.85+0.44 2.86+0.37 2.83+£0.53 0.905
Q-ND (N-m-kg™") 2.92+0.42 2.92+0.49 2.91+£0.36 0.953
BD of Q (%) 10.0+7.0 11.1+7.6 8.8+6.6 0.503
H-D (N-m) 103.7£18.5 103.1+14.1 104.3+£23.5 0.907
H-ND (N-m) 101.7£18.5 97.0+18.4 106.8+18.4 0.288
H-D (N-m-kg ") 1.55+0.24 1.56+0.23 1.54+0.27 0.840
H-ND (N-m-kg ") 1.5614+0.23 1.46+0.28 1.57+0.17 0.340
BD of H (%) 7.1+6.4 7.6%7.1 6.6£5.9 0.772
H/Q of D (%) 54.8+7.3 54.8+6.1 54.8+9.0 0.994
H/Q of ND (%) 52.1+£6.5 50.0£5.5 54.5+7.0 0.166
180° - sec”

Q-D (N'm) 126.4+£17.7 121.8+16.9 131.6+18.1 0.267
Q-ND (N-m) 127.0£14.9 126.2+18.4 127.9+10.9 0.823
Q-D (N-m-kg™") 1.894+0.25 1.83+0.22 1.95+0.27 0.329
Q-ND (N'mkg ") 1.90+0.23 1.90+0.23 1.90+0.24 0.960
BD of Q (%) 6.94+5.1 7.4+£6.2 6.3+4.0 0.639
H-D (N-m) 71.9£12.6 70.3£12.9 73.8£12.8 0.593
H-ND (N-m) 71.2+12.6 67.8+12.6 75.1+12.2 0.240
H-D (N-m-kg ") 1.07+0.16 1.06+0.19 1.08%0.11 0.782
H-ND (N-m-kg ") 1.06%+0.15 1.02+0.18 1.11£0.10 0.224
BD of H (%) 6.6+6.0 7.446.5 5.84+5.7 0.575
H/Q of D (%) 57.0£5.6 57.8+£5.3 56.1+6.2 0.566
H/Q of ND (%) 56.1£7.6 53.9+£6.3 58.6+8.5 0.218

Values are presented as meanzstandard deviation.

Q: quadriceps, D: dominant limb, ND: non-dominant limb, BD: bilateral strength difference, H: hamstrings, H/Q: hamstring

to quadriceps strength ratio.
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Table 5. Comparison of isokinetic knee strength profiles according to each limb group in the total group

With history of knee surgery Without history of knee surgery
Variable p-value
SG-NL (n=9) SG-0L (n=9) NSG-DL (n=8) NSG-NDL (n=8)
60°-sec
Q (N-m) 190.6+19.7 192.7+£35.0 191.4+£34.0 196.0+£22.8 0.982
H (N-m) 101.9+£14.9 98.2+18.1 104.2+£23.5 106.8+18.4 0.808
Q (N'mkg ") 2.89+0.40 2.89+0.46 2.83+0.53 2.91+0.36 0.987
H (N'mkg ") 1.5440.23 1.48+0.29 1.54+0.27 1.57+0.17 0.907
180°-sec”
Q (N'm) 125.0+£16.7 123.0+£18.8 131.6+18.1 127.8+10.8 0.731
H (N-m) 70.7+£13.4 67.3£11.9 73.7£12.7 75.1+12.1 0.593
Q (N'mkg™") 1.88+0.24 1.84+0.21 1.95+0.27 1.904+0.24 0.827
H (N'mkg ") 1.07£0.19 1.01£0.17 1.08+0.11 1.11£0.10 0.624

Values are presented as meanzstandard deviation.
SG: surgery group, NL: non-operated limb, OL: operated limb, NSG: non-surgery group, DL: dominant limb, NDL:
non—-dominant limb, Q: quadriceps, H: hamstrings.

Table 6. Isokinetic knee strength profiles according to a history of knee injury in the subgroup=*

Variable Total (n=11) Injured group (n=6) Not injured group (n=5) p-value
60°-sec”
Q-D (N'm) 197.0£29.5 193.0+25.6 201.8+36.1 0.661
Q-ND (N-m) 204.4+£24.3 204.2+26.1 204.6+24.9 0.978
Q-D (N'mkg ) 2.91+0.49 2.88+0.44 2.93+0.59 0.884
Q-ND (N-m-kg”) 3.01£0.44 3.04+0.48 2.98+0.45 0.836
H-D (N-m) 108.1+18.8 107.7£9.65 108.6+27.7 0.946
H-ND (N-m) 106.1+18.6 104.0+14.8 108.6+24.0 0.721
H-D (N'm'kgf1 1.5940.25 1.624+0.23 1.56+0.29 0.750
H-ND (N~m~kg4) 1.55+0.24 1.554+0.28 1.55+0.22 10.00
H/Q of D (%) 55.2+6.7 56.2+2.6 54.0+10.0 0.619
H/Q of ND (%) 51.8£7.0 51.0+6.5 52.8+8.2 0.700
180°-sec

Q-D (N-m) 130.0+17.8 126.3+17.6 134.4+19.0 0.489
Q-ND (N-m) 130.6+13.2 133.7£14.0 127.0£12.6 0.429
Q-D (N-m'kgfl) 1.91+£0.24 1.874+0.23 1.954+0.26 0.610
Q-ND (N'mkg ") 1.92+0.24 1.99+0.21 1.8540.28 0.398
H-D (N-m) 75.3£11.7 73.2+10.4 77.8+13.9 0.558
H-ND (N-m) 73.5+12.9 71.3x11.4 76.2+15.6 0.579
H-D (N'm-kg ") 1.10+0.13 1.09+0.17 1.1140.08 0.732
H-ND (N-m-kg~ D) 1.0840.15 1.06+0.19 1.10£0.11 0.684
H/Q of D (%) 58.0£5.3 58.2+3.4 57.8%+7.5 0.924
H/Q of ND (%) 56.5+8.9 53.7+7.0 59.8+10.5 0.302

Values are presented as meanzxstandard deviation.
Q: quadriceps, D: dominant limb, ND: non-dominant limb, H: hamstrings, H/Q: hamstring to quadriceps strength ratio.
*|ndividuals who had more than 15% difference in right and left muscle strength were excluded in the subgroup.

#3829 PT, 4% PT, HQ ¥ &2 EAXOZ 903t 2o]2 0.3 N -m - kg 7+ 1.08£0.15 N *m - kg*‘ gom HQ &S
Holz] ookh Z}7} 58.0%+5.3%, 56.5%+89%AL}. $+% o|gof whE 24 -Hl
&I 180° - sec oAl AT AA A4 WY AT A B E FU2Y PTL AFT PT PUQ Hl &2 BAHCE
PTE 04 - H] QA2 ZH2F 1913024 N - m - kg 'TF 1.92+024  $9J3t 2}o]& Ho|z] %ot}
N-m-kg' 93, FU2Y A4S A - H$AE 22 110+
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