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 In this study a numerical model based on the finite element method is used to simulate the behavior of 
human lumber spine. Due to lack of realistic models, in the present work a lumber spine model is 
generated from Computational tomography (CT-Scan) images by Mimics 17 software. Also, according 
to the wide range of loading conditions, to achieve realistic results, optimized loads acquired from other 
researches are used. Human lumber spine model which is used in this study consists of five vertebrae, 
five discs, and all ligaments. Model is loaded under statical conditions and calculated with ANSYS-
Abaqus 16 (Simulia Inc., Providence, USA) software. Obtained results are compared with other 
numerical simulation results and experimental measurements which are reported in other researches. 
Numerical modeling consists of six cases as follows: intervertebral rotation, interadiscal pressure and 
facet joint forces under the axial rotation and lateral bending with compressive follower force loadings. 
In all cases, intervertebral rotation, interadiscal pressure and facet joint forces are reported. 
Comparisons show that obtained results have good agreement with experimental measurements. 
Therefore, results show that realistic model with optimized loadings predicted the behavior of lumber 
spine more accurate than other numerical models. 
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Fig. 1 The modeling process of spine a) CT scan image b) 3D model of spine c) Smoothed 3D model of spine d) Separated vertebrae e) Separated discs f) 
Assembled vertebrae and discs g) Meshed model. 
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Table 1 Material properties for the lumber spine tissues [14] 
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Fig. 2 Applied loads a) Lateral bending b) Axial rotation 
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Fig. 3 Comparison between predicted a- intervertebral rotations and b- 
intradiscal pressures, in lateral bending 
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Fig. 4 Comparison between predicted a- intervertebral rotations and b- 
intradiscal pressures, in axial rotations 
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Fig. 5 Comparison between predicted facet joint forces a- lateral 
bending and b- axial rotation 

5 a - b - 
 

  
2  

Table 2 Investigated grids to grid study 
 

 (MPa) 
 

   
 

--- 0.512 456929 1 
10.8 0.574 751883 2 
5.6 0.608 1233110 3 
1 0.614 1545366 4 

 .
L1-5 

1 
8 

[23,16]  .
[34,32,31] 

15  .  
 

 .
 

[15,14] 
  

3-3-   
5 - 

 .
50 70  .

5 35 
 . 

  

www.SID.ir

www.sid.ir


Arc
hive

 of
 S

ID

    

      

13951611  59  

  

 
Fig. 6 Tetrahedral mesh of human spine 
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