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Biomechanical study of vertebroplasty with postural reduction in treatment of thoracolumbar traumatic
compression fracture/CHEN Jinsong,LIN Xin,HUANG Zhang,et al/Chinese Journal of Spine and
Spinal Cord,2008,18(11):851~856

[Abstract] Objective:To assess the changes of biomechanics and morphology of the fractured vertebral body
treated by percutanous vertebralplasty (PVP)  combined with postural reduction.Method:Six fresh spines of
T12-1L3 from 6-8 week—old calf were collected.After reproducible flexion—compression fracture of L1 was in-
duced by MTS (MTS 858 Bionix test system,America),the destabilized specimens were augmented using a
combined reduction/injection procedure.Each specimen was tested in four models:intact model as the control,
L1 flexion—compression fracture model,PVP combined with reduction model,3000 cycle of fatigue load model.
The stiffness of T12-L3,range of motion of each segment,Ll straining and post—fatigue failure strength were
tested by MTS and spinal range of motion test system respectively.After fatigue test,the morphological study
was made by cross—section observation of Ll,and radiographs of the augmented spine were evaluated on a
specimen selected at random.Result:98.33% of anterior border of vertebral body was restored by PVP com-
bined with reduction (P>0.05).Instant stiffness of the spine recovered to 102.26% in axial compression at

S00N load,and 99.97% in flexion,100.21% in extension, 100.29% ,100.59% in right or left bending,100.14%,
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100.04% in right or left axial rotation at 4Nm moments.Those had no significant differences compared with
the intact state (P>0.05).This procedure also restored the stability of each segment in all directions of motion
to the levels similar to those of intact spine at 4Nm moments (P>0.05).Under 3000 cycle of fatigue load,
changes of the height of augmented vertebra were not obvious (P>0.05).Post—fatigue stiffness of the spine was
99.79% of the intact condition in axial compression at S00N load (P>0.05).95.99% in extension at 4Nm mo-
ments (P>0.05),87.44% in flexion,90.13%,90.81% in left or right bending(P<0.05),94.33%,94.37% in left or
right axial rotation,which were able to stabilize the spine.At 4Nm moments after fatigue,there were no statis-
tic differences in all directions of motion in T12-T13 and 12-13 compared with that in intact state(P>0.05),
on difference either in injured segment of the T13-L1,L1-L2 in extension and left or right axial rotation (P>
0.05) ,no difference was encountered between the fatigue and injury states in T13-L1 left or right bending
and L1-L2 flexion (P>0.05).The straining of L1 after PVP and 3000 cycle of fatigue load was similar to the
intact under the different physiological conditions (P>0.05).There was no significant difference in the failure
strength between intact and augmented vertebrae (P>0.05).A good cement—bone bonding and fracture filling in
PVP spicemens was demonstrated by the radiographs and cross—sectional observations.Conclusion:The PVP
combined with reduction can restore the spinal stability effectively after operation,but the spinal stability de-
creased in some extent after 3000 cycle of fatigue load.

[Key words] Fracture;Thoracolumbar vertebra; Reduction ; Percutanous vertebralplasty ; Biomechanics ; Fatigue
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