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Abstract

Considering the life threatening consequences of the cervical spine injuries, the study of its
biomechanical behavior has become important. The most common axis (second cervical vertebra)
injury is called odontoid fracture, the majority of which istype Il or dens fracture. In this study, an
exact 3D finite element model of axis was developed and analyzed. To evaluate the stress distributions
in the odontoid process during type Il injuries, pressure loads were applied on the dens at locations
where it is likely to come into contact with the surrounding neck construct. Results indicate stress
concentration in the odontoid junction with the vertebral body, which suggests that there is a
possibility of occurring type Il fracture in the case of impaction of odontoid with atlas anterior arch,

later al masses and transver se ligament.

Keywords: Cervical vertebra; Odontoid fracture; Finite element analysis; Stressdistribution

Corresponding author

Address: Ali Gorginzadeh, Biomechanical Engineering, Department of Mechanics, Iran University of Science and Technology, Farjam Avenue, Tehran, Iran
Tel: +9809122065031, +98 21 7745050

Fax: +98 21 7745050

E-mail: ali.gorginzadeh@gmail.com

© Copyright 2008 ISBME, http://www.ijbme.org


www.ijbme.org

DOI: 10.22041/ijome.2007.13493

mhaghpanahi @yahoo.com

s.sohr abi @yahoo.com

ali.gorginzadeh@gmail .com :

© Copyright 2008 ISBME, http://www.ijbme.org


www.ijbme.org

%

%

[1
N N
I 1] i
L]
[-1
i % (c)
[1
(C)
) [1
( )

! Axis; 2nd Cervical Vertebra 2Atlas; 1st Cervical Vertebra D’ Alonzo 4 Anderson
5Teo 5Tan

© Copyright 2008 ISBME, http://www.ijbme.org


www.ijbme.org

(cT)

[ ]
/ MPa
C
CT
[
N

" Computer Tomography spiIcoMm ® Mimics ©1GES
" MSC.PATRAN 2'Y oung's module 2 Mega Pascal 4 MSC.NASTRAN

© Copyright 2008 ISBME, http://www.ijbme.org


www.ijbme.org

TX,Ty, Tz,
Rx,Ry,Rz

[]

[ MPa

% \/on Mises stress

© Copyright 2008 ISBME, http://www.ijbme.org


www.ijbme.org

[ MPa

(MPa) S oy Sla
v

AL e eSS0

© Copyright 2008 ISBME, http://www.ijbme.org

Al 5 S

/[ MPa



www.ijbme.org

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

Huelke DF, O' Day J, Mendelsohn RA; Cervical
injuries suffered in automobile crashes; Journal of
Neurosurgery 1981, 54: 316-322.

Ersmark H, Lowenhielm P; Factors influencing the
outcome of cervical spine injuries; Journa of Trauma
1988; 28: 407-410.

Wang GJ, Mabie KN, Whitehill R; The nonsurgical
management of odontoid fractures in adults, Spine
1984; 9: 229-230.

Dickman CA, Hadley MN, Brower C; Neurosurgical
management of acute atlas- axis combination fractures-
A review of 25 cases; Journa of Neurosurgery 1989;
70: 45-49.

McBride AD, Mukherjee DP, Kruse RN, Albright JA;
Anterior screw fixation of type Il odontoid fractures- A
biomechanical study; Spine 1995; 20: 1855-1860.
Morandi X, Hanna A, Hamlat A; Anterior screw
fixation of odontoid fractures; Surgery and Neurology
1999; 51: 236-240.

Green KA, Dickman CA, Marciano; Acute axis
fractures, Analysis of management and outcome in 340
consecutive cases; Spine 1997; 22: 1843-1852.
Andeson LD, D’ Alonzo RT; Fractures of the odontoid
process of the axis; Journal of Bone and Joint Surgery
1974; 56: 1663-1674.

Teo EC, Paul JP, Evans JH, Ng HW; Experimental
investigation of failure load and fracture patterns of C2
(axis); Journa of Biomechanics 2001; 34: 1005-1010.
Tan KW, Lee VSP, Teo EC, Zhang QH, Ng HW, Seng
KY; A C2-C3 finite element model to determine the
stress  patterns  of  odontoid loads;  Summer
Bioengineering Conference, Florida 2003.

Teo EC, Ng HW; First cervical vertebra (atlas) fracture
mechanism studies using finite element method;
Journal of Biomechanics 2001; 34:13-21.

© Copyright 2008 ISBME, http://www.ijbme.org


www.ijbme.org

	BACK COVER FARSI2-86.pdf
	AIMS WRITING #
	editor81-82
	83-94
	95-104
	105-110
	111-118
	119-130
	137-146
	147-148-abstracts
	149
	150
	151
	152
	153
	154
	155
	BACK COVER ENG2-86
	BACK COVER FARSI2-86.pdf
	AIMS WRITING #
	editor81-82
	83-94
	95-104
	105-110
	111-118
	119-130
	131-136
	137-146
	147-148-abstracts
	149
	150
	151
	152
	153
	154
	155
	BACK COVER ENG2-86

