60-54 Hoyo 11 o lests (16 093 (1395 (youe (w30 SilSo (o dlxo

AR Jy ole doliale _“=,_

: . =
9 I S0 (wtigo = 8 -
=LI\=
mme.modares.ac.ir u’TQ/.:_/,; Iy

(SIS b Cod Oluil O 488 Ogiw Al 5 2819 o HLd )y (sous (S ilwdmd
S oS 9 B9 >

3 . H 2 we T = 2 g . N *1 . .
o b & @il il gulal g s FSha ()5 gy 5948 Ld pule

3y a2l oMl 3] oKl (Sl wigee o plutils =1

e ¢l 2l oMol 3T oSl (SSlKo ptines i)l wlis )8 =2
oobe 3 (8 5oy oSl (Sl puutine «(5 58 (sg2etil> -3
tahavvor@iaushiraz.ac.ir 71993-3 i, Ggiio jlpei *

N Alie Loyl
GlaJte 398 4 dag b el 0nd sl sl i gte (SlKegn 5kby (wyp sl dgme Gl Jho S psls Limeh JoS (oingy dlli
- 17 Wi eSamge ilp 5 SaS 4y 4Ll (65555 (£lb S 51 sitno Sy cysis 3] e dlosy] pilo adllas G il S gl 1395 45 30l
_y . . L - i _ 1395 30 07 1 b it
145l o 0 (gilwdings yolie 4y 5l wleiel JB zls 4 oliwd Caz dog)liS)L 51 oawg 0yiuS 3939 4 dagi b puiored LSk 1395 41 05 tculu s 4l
oled 5 Sd gy 9 03 iy Jold Sl (g (ad e dguoe lall Jao el 0ad Jlasl 4o 59y 2 Cundly 4 S35 sl ISk o5l ol
Jto 93 5l ol s b pob ) gl ol oad (jlotind 16 oSl usml 158l Lo Sl ()S)1 byl o5 bl Ol @l g
5 Swd oo Hlid (gloype le (38 e (S Egemme 13 zuls ol oad duolie L yiwd D (055 zull dgde g dgdre ol Lo S
wlie dox Glyie 43S o 0 3 ) L8 GNIL L (Bl e 5 sy i (S 5 el o e Gl (led 595 oty et

a1 e ] il . . . . i . . FPRC NN g
G loAs (35S ()3 e Llpd cod (shoye s wbol sl 5 ot (e S Sad e g3l (slag RO

Ol Lt palie i Gy 4 e (Sygme S 5 (Bl Lled ) dine S5 SIS OVb & e b adllls (ol b
2le o slojre ol 3352 slp 0l 4SS 4 slagys g polisS cnl pr ogMe 335 o0 (2285 SlagspSojlal 4 S35 (S
bl W 1y (Sl pied 5 e 32 ln popad 4 sl G 0993 e pSoill 4 S

Numerical simulation of realistic human lumbar spine model under compressive
force, axial rotation and lateral bending loads
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study a numerical model based on the finite element method is used to simulate the behavior of
Received 19 June 2016 human lumber spine. Due to lack of realistic models, in the present work a lumber spine model is
Accepted 28 September 2016 generated from Computational tomography (CT-Scan) images by Mimics 17 software. Also, according

Available Online 2 201 ; - - . P S .
vailable Online 26 October 2016 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,

Keywords:

Lumbar spine five discs, and all ligaments. Model is loaded under statical conditions and calculated with ANSYS-

Axial rotation Abaqus 16 (Simulia Inc., Providence, USA) software. Obtained results are compared with other

Lateral bending numerical simulation results and experimental measurements which are reported in other researches.

Finite element method 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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® Intervertebral rotation (IVR)
* Intradiscal pressure (IDP)

® Kirschner wires

® Teriparatide
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Fig. 3 Comparison between predicted a- intervertebral rotations and b-
intradiscal pressures, in lateral bending
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Fig. 1 The modeling process of spine a) CT scan image b) 3D model of spine ¢) Smoothed 3D model of spine d) Separated vertebrae e) Separated discs f)
Assembled vertebrae and discs g) Meshed model.
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Fig. 4 Comparison between predicted a- intervertebral rotations and b-
intradiscal pressures, in axial rotations
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Fig. 6 Tetrahedral mesh of human spine
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