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Biomechanical evaluation of monosegmental versus bisegmental fixation by pedicle instrumentation in
the management of thoracolumbar fracture/WEI Fuxin,LIU Shaoyu,ZHAO Weidong,et a//Chinese
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[Abstract] Objective:To compare the hiomechanical properties of monosegmental pedicle instrumentation with
those of bisegmental pedicle instrumentation.Method:Sixteen fresh frozen 6-week—old calf spines (T11-13)
were divided into two groups following the introduction of incomplete burst fracture at the vertebral body of
L1.Monosegmental or bisegmental pedicle instrumentation was applied to the two groups to restore spinal sta-
bility.A cyclic load of 4Nm were applied to specimens at rate of 0.5Hz up to 2000 cycles.Segmental instabili-
ty tests were performed on specimens in the condition of intact,injured,fixation respectively,followed by cyclic
loading.Range of motion in flexion/extension,axial rotation,left/right lateral bending were determined by three—
dimensional laser scanner.Result:The stability potential index (SPI) of monosegmental pedicle instrumentation
in flexion/extension, lateral bending and axial rotation was 0.78,0.80,0.92,and 0.83 respectively,and the SPI
in bisegmental group was 0.88,0.89,0.95 and 0.85 respectively.SPI of the former was significantly lower than
the latter in flexion.(P<0.01).Following the fatigue test,SPI of monosegmental group in flexion/extension,lateral
bending and axial rotation decreased 0.05,0.03,0.05,and 0.11 respectively,which were higher than bisegmen-
tal group especially in lateral bending(P<0.01),and axial rotation (P<0.05).Conclusion:Monosegmental pedicle
instrumentation can provide the instant stability paraller to bisegmental instrumentation with respect to the re-
construction of unstable spine,however,it is inferior to bisegmental instrumentation in resisting lateral bending
and axial rotation fatigue.
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