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Finite element analysis of different intramedullary fixation methods for the treatment of senile pubic ramus fractures
ZHENG Yong-ze ,CHEN Xin-min ,ZHENG Li-qin, LI Mu-sheng,LIANG Zi-yi,and LIN Zi-ling*. *Department of Orthopaedics
Trauma,the First Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine ,Lingnan Medical Research
Center , Guangzhou University of Traditional Chinese Medicine , Guangzhou 510405, Guangdong, China

ABSTRACT Objective:To evaluate the biomechanical stability of elastic intramedullary nail in the treatment of pubic ra-
mus fractures by finite element analysis,and to compare the stability of elastic intramedullary nail with cannulated screw in-
tramedullary fixation. Methods : The CT data of the pelvis of a volunteer were selected ,and the three-dimensional model of the
pelvis was reconstructed by reverse engineering software and the fracture of the pubic ramus fractures was simulated by os-
teotomy. The hollow nail model, single elastic nail model and double elastic nail model were assembled with different implants
respectively. The mesh division, material assignment loading and other steps were carried out in the ANSYS software ,and then
the calculation was submitted. Results : The overall displacement of the pelvis of the elastic nail model was smaller than that of
the cannulated screw model,in which the double elastic nail model had the smallest overall displacement,but the cannulated
screw model had the smallest plant displacement and the single elastic nail model had the largest plant displacement. Although
the stress of cannulated screw was small,there was obvious stress concentration , the stress of elastic nail was large,but there
was no obvious stress concentration ,especially the stress distribution of double elastic nail was more uniform and the overall
stress of pelvis was the smallest. Conclusion: All the three fixation methods can effectively improve the stability of the anterior
ring of the pelvis. Among them, there is no significant difference in the overall biomechanical properties of hollow nail fixation
and double elastic nail fixation , which is better than that of single elastic nail fixation. Elastic nail fixation has the advantages of
minimally invasive surgery and good biomechanical stability,so it can be used as a better surgical method for the treatment of
pubic ramus fractures.
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Fig.1 Finite element models of pelvis with different fixation methods 1a. Cannulated screw nail model ~1b. Single elastic nail model 1ec. Double e-

lastic nail model
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Tab.1 Material properties of finite element models
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Fig.2 Displacement distribution of finite element models of pelvis with different fixation methods 2a. Cannulated screw nail model ~ 2b. Single elastic

nail model 2¢. Double elastic nail model
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Fig.3 Displacement distribution of implants ~ 3a. Cannulated screw nail model ~ 3b. Single elastic nail model ~ 3c. Double elastic nail model
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Fig.4 Stress distribution of pelvic finite element model with different fixation methods 4a. Cannulated screw nail model ~ 4b. Single elastic nail model

4c. Double elastic nail model
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Fig.5 Stress distribution of plants in different pelvic positions
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