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The biomechanical effect on knee joint from bilateral unloading
knee brace with internal-external rotation

LIU Ting, GAN Yun, LIU Jie-min, LUQO Yun( State Key Laboratory of Mechanical System and
Vibration, School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Objective Aiming at reducing the restrictions on lower limbs imposed by traditional knee brace, a de-
sign scheme for knee brace complying with internal-external rotation is proposed. Methods By adding the inter-
nal-external hinge, the knee brace could help to release the degree of freedom (DOM) of internal-external rota-
tion of the knee. In the experimental group, the subject was required to wear the bilateral unloading knee brace
with or without internal-external hinges, respectively, while in the control group, the subject did not wear the knee
brace. Then gait experiment and mechanical testing were conducted. Results In gait experiment, the bilateral
unloading knee brace with internal-external hinges imposed less restriction on the knee than that from the knee
brace without internal-external hinges, and it could also provide some distractive force for the knee joint. Conclu-
sions The internal-external hinge design can help to reduce restrictions on the knee imposed from bilateral unloa-
ding knee brace.

Key words: Osteoarthritis; Bilateral unloading knee brace; Internal-external rotation; Distractive force;
Gait analysis
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Fig.1 Anatomic structure of the lower limbs
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Fig.2 Knee brace with a hinge that has a double-degree of freedom
(a) Bilateral unloading knee brace, ( b) A hinge with

double-degree of freedom
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Fig.3 Schematic diagram of the force sensor (a) 3D model, (b) Force analysis, (c) Right view, (d) Section view
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Fig.4 Experimental device (a) Schematic diagram, (b) Picture
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Fig.5 Freedom of knee joint before and after wearing the brace (a) Flexion-Extension, (b) Internal-external, (c¢) Adduction-Abduction
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