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Thickness of osteotomy affecting biomechanics of tibia cross-section
in total knee arthroplasty

CHEN Qing', SHENG Hua-Jun', LI Xing-Rui', GUO Ling', YANG Qing-Hua',
ZHU Shu-Jduan', LU Fa-Jin® (1. Depertment of Anatomy, Chongqing Medical University, Chongqing
400016, China; 2. Department of Radiology, the First Affiliated Hospital of Chongqging Medical University,
Chongqing 400042, China)

Abstract; Objective To obtain different biomechanical conditions of the tibia section with different osteotomy
thickness under different activity states, so as to provide theoretical basis for total knee arthroplasty ( TKA) and
patient activities after operation. Methods The three-dimensional models of lower limb were reconstructed and
the proximal tibia was resect by 0 mm, 5 mm,7 mm,9 mm, respectively, based on the principle of bone resection
in TKA. The tibia models after osteotomy were assigned with the material properties, and the stress and strain of
the tibia cross-section were then analyzed under the following activity states: standing, walking, running and
climbing upstairs. Results The stress and displacement of the tibia cross-section increased with the increase of
osteotomy thickness under the same activity state. The maximum stress and displacement of tibia cross-section
with the same osteotomy thickness showed an increasing trend when the strength of activity increased. Conclu-
sions For TKA in clinic, the stress and strain on tibia cross-section become larger with the thicker tibia osteotomy
and the stronger postoperative activity. Excessive osteotomy in TKA and activity too intensively after TKA should
be avoided, so as to reduce stress and strain of the tibia plateau and promote long-term life of the prosthesis.
Key words: Total knee arthroplasty ( TKA) ; Osteotomy thickness; Tibia; Biomechanics
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Tab.1 The maximum stress and displacement on cross-section of the tibial plateau with different osteotomy thickness and activity states

0 mm 5 mm 7 mm 9 mm
o/kPa d/mm o/kPa d/mm o/kPa d/mm o/kPa d/mm
ST 1.317 0.300 2.712 0. 695 9.925 2.219 15.829 3.800
184 1.945 0.533 2.946 1.070 11.477 3.413 20.760 5.877
e 2.169 0.615 3.974 1.205 13.000 3.759 20.029 6.322
=S 2.018 0.571 4.472 1.246 12.926 3.650 22.545 6.498
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