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Construction of a three-dimensional finite element hip model based on Chinese visi-

ble human dataset for biomechanics
CHEN Guang-xing' , YANG Liu', LI Kai®, WANG Wen-bin', YANG Bin', ZHANG Yan', HE Rui', WANG Zhi-

jun3 , YU Bin-ning,3 , JIANG Zhe’ , ZHANG Xiao-sha4('Center for Joint Surgery, Southwest Hospital, *Department of Anatomy,
College of Basic Medical Sciences, Third Military Medical University, “2nd Student Team, Chongqing 400038 ; *College of Civil Engineer-
ing, Chongging University, Chongqing 400030, China)

Abstract; Objective To construct a three-dimensional (3-D) finite element hip model including ace-
tabular bone, cartilage, labrum and bone, cartilage of femoral head based on Chinese visible human dataset for
biomechanics. Methods The images of hip dataset in Chinese visible human (CVH) were obtained for con-
struction of hip biomechanical model. A hip model including acetabular bone, cartilage, labrum and bone, car-
tilage of femoral head was constructed with AutoCAD and Solidworks software by using these images. The hip
model was imported into ABAQUS analysis system for meshing of the hip joint contact surface, and then loading
test (400 N) was performed at 5 hip flexion and 20 external rotation. The contact pressure distribution on the
cartilage and labrum was observed. Results The constructed 3-D hip model reflected the real hip anatomy.
The constructed 3-D finite element hip model reflected biomechanical behavior similar to the results from previ-
ous researches. Conclusion The hip dataset of CVH can be used for accurate 3-D reconstruction. The con-
struction of the 3-D finite element hip model can avoid some disadvantages by other construction methods, such
as imprecision of cartilage construction and absence of labrum, and hence can provide basic data which are crit-
ical for accurately modeling normal loads as well as for observation of abnormal conditions of the hip.
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