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Biomechanics research of thoracolumbar vertebral burst fracture in impact damage B/ Da-wei* ,WANG Wei,FEI
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ABSTRACT Objective: To investigate the damage charactristics and biomechanical mechanisms of the thoracolumbar ver-
tebral bursh fracture during the impact loading. Methods : From September 2008 to October 2009, 10 fresh human thoracolum-
bar spine specimens were collected for experimental model and divided into two groups. Biomechanical static and dynamic im-
pact strength test were performed respectively in two groups. The static and dynamic data from thoracolumbar vertebrae shock
response in different loads were observated. Results: Thoracolumbar yield load was (5 280.00+354.2) N,yield displacement
was (13.32+£2.07) mm,the limit load was(6 590.00£249.20) N, ultimate displacement was(20.60+2.57) mm,load speed was
0.02 g, and the average limit load of dynamic mechanical properties of thoracic and lumbar vertebrae was( 14 425.60+1101.52)
N, the average reaction time load was(17.29+2.04) ms, the average of acceleration was(36.80+2.81) g,the dynamic displace-
ment was (45.11x1.13) mm. Conclusion: Thoracolumbar vertebral burst fracture is a serious injury caused by the release of
high-energy moment, the role of biomechanical forces are in a pattern of pulse change,thoracic and lumbar vertebrae present
with the viscoelastic properties of biological materials.
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Fig.1 The dynamic impact mechanical model of thoracolumbar vertebrae

P means the drop hammer,KG means dynamic displacement sensor,A,B

means the strain gauge adhesive point

A il I S BORTE B AR 3k e 1 K f 712
RIGLE IR i B A Bh 2 bl 280, MER v A v
LI B h7EIRARITE h=V>/2 g=32 cm, KT G=
HE I R 007 /g (I3 JE ) ~ 40 kg (fHBAH) , whdik
B R 2.5 m/s, IR 30 g (fhEAE ), bRl whis
BE] :=13.75 ms'”,,

ST S RULE F 157 93 AR L riya = R s RS SO M 3
B, g =38 Z AR S & | HUE oA M A
FIFEAS 12 P T R B 12, AR IR A Y
B A T B EAHE () s faf REX, M shAS v R
rhil e S B ATE SR L Z R G R, B
TR A R B A HL R S5

1.4 Hof2egbs WEEER LAV, 4%
FEAR AT NHEAT FLAE , SEB0 B0 S B+ bR v 2 (e +s)
TR, Geit A E SPSS 10.0 W 2253 Mk
(Two—way ANOVA) 5E &, UNRA Geit=4 22 55-F i H
POST hoc Bonferroni 247 4iEH 47582440 H

2 &R

2.1 5 HLIREEHEAR A ER ) 270w B S0 25 1 Mg g
HE A% BR 28 157 4 (6 590.00+249.70) N, . BR A 5% Ky
(20.60+2.57) mm, Jiti IR 07 4 (5 280.00+354.12) N,
JE RIS 9 (13.2242.07) mm, I EH 0.02 g, 5 H
FRAS B 28 far — o7 B S 0 i 2 (3918 DLIET 2,

2.2 whiliEh 1S IR A 5 ELbRAS I HEHE v s

P (KN)
6500

T - |

" 4B NS I PR | | | 1 |

0 5006 9 12 15 1§ 21 24 A(mm)

2 JafEEE AT - A M P OAMELR L AR, A TERR
Tt P A AL I R

Fig.2 The static load-displacement curve of thoracolumbar vertebrae P
is the load applied on the vertebral body, A is displacement of vertebral

body under the loading
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Tab.1 The acceleration and pulse width of 5 specimens of

thoracolumbar vertebrae
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Fig.3 The dynamic impact test acceleration—pulse wave curve of thoracolumbar vertebrae The abscissa is instantaneous pulse width (ms) of the 5

specimens, the vertical axis is the acceleration (g) of the 5 specimens
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Fig.4 The impact-load curve of thoracolumbar vertebrae

impact force (KN) of 5 specimens
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The abscissa is instantaneous pulse width (ms) of 5 specimens, the vertical axis is maximum
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Fig.5 The impact dynamic response curves of principal strain of thoracolumbar vertebrae  The abscissa is the instantaneous pulse width (ms) of 5 spec-

imens, the vertical axis is dynamic principal strain (e ) of 5 specimens
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Tab.4 The impact energy values of thoracolumbar

vertebrae
i H 1 2 3 4 5
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Fig.6 The relation curve of dynamic impact energy and the dynamic

principal strain of thoracolumbar vertebrae

The abscissa is impact ener-

gy (J),the vertical axis is the dynamic principal strain  (pe),the five

scattered points are the value of impact energy-dynamic principal strain of

the 5 specimens, the imaginary straight line is the fitting curve
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