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Construction of finite element models of hemipelvis and total hip joint using multi — modality image registra-
tion technique
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ABSTRACT Objective:To build the finite element models of hemipelvis and total hip joint by using multi — modality image registration
technique with CT and MRI images. Methods : The CT and MRI images of a healthy female volunteer were collected in the same body posi-
tion and were saved in DICOM format. A osseous three — dimensional model of ilium and femur was built by using Mimics 16. 0 medical im-
age software and Geomagic — Studio 11 reverse engineering software and it was based on CT data. Then the osseous three — dimensional
model image and MRI images were matched and fused by using Solidworks software to rebuild the matched three — dimensional model of ac-
etabular cartilage and femoral head cartilage. The attachment points of ligaments and muscles around the hip joint were marked on the mod-
el. The Data were imported into the Abaqus 6. 14 software and a finite element model of hemipelvis and total hip joint was obtained. The
stress distribution of unilateral hip joint in analogic standing position( 1.6 times of bodyweight,800 N) was analyzed. Results; The three —
dimensional finite element model of hemipelvis and total hip joint consists of 5 three — dimensional submodels, including ilium and proximal
femoral cortical bones, cancellous bones, articular cartilages, ligaments and muscles, and involved 122 363 units and 216 149 nodes. The
stress value and stress distribution of hip joint at the load of 800 N were similar to previous research results. Conclusion ; The finite element
model of hemipelvis and total hip joint built by using multi — modality image registration technique with CT and MRI images can correctly
simulate the morphology of hip bone and cartilage, and it can literally reflect the hip mechanical properties of hip joint,so it has some values
in scientific research and clinic.
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