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Establishment of Three-Dimensional Finite Element Model of
Medulla Oblongata-Upper Cervical Spinal Cord Based on
Pathological Section and Biomechanical Analysis of Related Injury

MENG Chunling', NIE Bin'*, YIN Yiheng**, MA Lipeng', WANG Huawei’

(1. School of Materials Science and Mechanical Engineering, Beijing Technology and Business University,
Beijing 100048, China; 2. Department of Neurosurgery, the First Medical Center of Chinese PLA General
Hospital, Beijing 100853, China)

Abstract; Objective The three-dimensional (3D) solid model of medulla oblongata-upper cervical spinal cord
based on specimen pathological section data was established, and the stress and strain levels of medulla
oblongata-upper cervical spinal cord under dentate process compression were obtained by finite element analysis,
so as to provide references for clinical research. Methods Mimics was used to process the slice data, so as to
establish the point cloud model. SolidWorks was used to locate, edit and optimize the point cloud model, so as to
establish the 3D solid model. HyperMesh was used to establish the finite element model and ANSYS was used for
finite element analysis. Results The medulla oblongata-upper cervical spinal cord model with clear boundary
between gray matter and white matter and white matter fiber bundle was established. The stress and strain levels
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and stress-strain curves of white matter and gray matter under different compression degrees were obtained.

Conclusions

Combined with pathological sections of specimens and reverse engineering, the 3D medulla

oblongata-upper cervical spinal cord model with clear morphology and structure of gray/white matter can be

established. When the medulla oblongata-upper cervical spinal cord is compressed, the stress level of gray matter

is lower than that of white matter, and about 20% of compression is the critical state of white matter. When the

disease develops beyond the critical state, the biomechanical properties of white matter may fail, resulting in gray

matter damage.

Key words: pathological section; medulla oblongata-upper cervical spinal cord; reverse engineering; finite

element analysis
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