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Biomechanical analysis of posterior monosegmental fixation:
effect of the angle of pedicle screw implanted
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Abstract: Objective Compare the biomechanical properties of four groups with different posterior monoseg-
mental fixation and make the evaluation. Method Twenty four fresh frozen of one-week-old calf spines (T11—
L3) were divided into four groups following the introduction of incomplete compression fracture at the vertebral
body of L1 by the method of excision. Four types of monosegmental fixation were applied to the four groups
respectively to restore spinal stability. A cyclic loading were applied to the specimens at rate of 1.0 Hz up to
3000 cycles in flexion/extension, left/right lateral bending and left/right rotation respectively. Segmental stability
(T13—L1) tests were then performed on the specimens in the condition of intact, injured, fixation respectively.
Range of motion(ROM) in flexion/extension, left/right axial rotation, left/right lateral bending were determined by
three dimensional laser scanner. Then the ROM was standardized into stability potential index (SPI) to com-
pare the stability in six loading directions of four types of fixation in four conditions. Result All of the four
groups with monosegmental fixation could significantly increase the stability in six motion directions when
compared to their injury condition( P <0.01), and significant superior than that of intact condition( P <0.01),
but there was no significant difference among the four groups (P >0.05). The stability in six motion directions
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after cyclic loading was inferior when compared to that of before cyclic loading respectively, but there was no
significant difference in between(P >0.05),0r among the four groups ( P >0.05) .Conclusions As long as it
could ensure to implant the pedicle screw into pedicle and vertabra, and awid the fractured areas in the af-
fected segment, the angle of pedicle screw directed to superior or inferior endplate will not affect both the in-

stant and post - fatigue stability.

Key words : Pedicle; Monosegmental; Internal fixation; Biomechanical; cyclic load

B B VAT MIEHE BT ER 10 B4R,
R R R 5 — 3 i sh Foe, o 2 HURAT
B E T RABHER, T 32 D5 HE AR FEHE S AR Y- T8 10
HIREACEERBIN, T 8T & 37 X ik IR =
DL L O°F #1 (18 1) JE4T , B LA HE SR 6T 55 fe
LA K — 2 A B LABETT BT X S RAS B4 AT
AN, WA AR 4 BETIR BAENIAL R Bl ET
TP N B AR g P ] S AR e fELRE AT
I R Z AR SR A ) ) 2 TSR BIR F AR R [ X R
T B [ RE AU VA AT, AR SO L T BB IT B9

E1 FRTEE,AO A% TEITE,BO HBTEMM R ER#ET
fE,FAi A0S BOKIZ A

Fig1 Conceptual diagram of angle F,AO paralleled to the end
plate of vertebral body,BO was the direction of pedicel screw im-
planted in the lateral view, the intersection of AO and BO was an-
gle F
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