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Effect of joint mobilization on improvement of knee pain, isokinetic
strength, muscle tone, muscle stiffness in an
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Abstract This case study identified the effects of joint mobilization on knee pain, isokinetic strength, muscle tone,
and muscle stiffness in an elite volleyball player with a knee injury. The subject had experienced cartilage defects
of the left knee joint and underwent surgery to correct the condition. The patient complained of continuous pain in
the left knee joint in daily life in addition to pain during exercise. The study was conducted from August 5 to 12,
2015 and joint mobilization was applied to the left knee joint for 15 minutes once a day for 8 days. Knee pain was
measured using a visual analogue scale, and the concentric peak torque of the quadriceps and hamstring muscles was
measured using an isokinetic muscular strength measurement device. The muscle tone and stiffness of the rectus
femoris muscle, vastus medialis, and vastus lateralis on the injured side were measured using a myotonometer. All
the measurements were conducted before and after the intervention. Joint mobilization was effective in reducing knee
pain on the injured side, increasing the concentric peak torque of the quadriceps and hamstring muscles on both sides,
and increasing the muscle stiffness of the quadriceps muscle on the injured side. Concentric peak torque of the
quadriceps muscle on the injured side increased a great deal as the number of joint mobilizations was increased,
largely diminishing the difference in concentric peak torque between the normal side and injured side. On the other
hand, joint mobilization was ineffective in improving the hamstring to quadriceps strength ratio on the injured side.
While this study suggests that joint mobilization can be an effective intervention to improve the knee pain, isokinetic
strength, and muscle stiffness of elite volleyball players, it should be performed alongside training for an appropriate
strength ratio
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Table 2. Change of isokinetic strength
Variable Pre 4 8
] Injury side(60%/sec) 134 170 195
Quadriceps
Peak Normal side(60°/sec) 209 254 231
torque
36 33 15
, Injury side(60°/sec) 118 171 157
Hamstring
Peak Normal side(60°/sec) 138 175 153
torque
15 2 -3
Injury side(%) 88 101 81
HQR
Normal side(%) 66 69 66
HQR: quadriceps and hamstring muscles concentric peak torque at 60°
Table 3. Change of muscle tone and muscle stiffness
Variable Pre 4 8
Muscle tone Injury side 16.20+.00 16.50+.42 17.10+.00
Rectus (Ho) Normal side 16.80+.00 16.90+.14 17.05£.35
femoris
muscle Stiffness Injury side 305.00:00 323.50:9.19 328.50:6.36
(N/m) Normal side 331.0048.48 332.0047.07 337.509.19
Muscle fone Injury side 15,0507 15.50<.84 14.85%.63
Vastus (Ho) Normal side 15.30+.42 15.50+.42 15.202.56
lateralis
muscle Stiffness Injury side 27150:12.02 305.00£24.04 302.50£12.02
(N/m) Normal side 278.00+1.41 300.00+8.48 304.00£19.79
Muscle fone Injury side 13.15£.21 14,8014 1445421
Vastus (H) Normal side 15.35+.07 15.55+.07 14.50+.42
medialis
muscles Stiffness Injury side 221.50:10.60 290.00+2.82 287.50:0.70
(N/m) Normal side 293.00+4.24 301.5046.36 296.5043.53
Mean + SD
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