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7k JeHE 5 #8847 ( Fenestrated pedicle screw, FPS) I Z ML KRBT AY N EEW. Hxk ALY
FERT6 SHEBFHBRERA(T, ~L)3 &, B 18 Mk, FHFHHEN0.542 20. 13g/cm’, B
Wl Rh=4H. MILAR— B0 A G (FPS-1) FIRUIFLIEIRB R 4R 80 B 41 (FPS-2) , XA 1@
MERFEREXTEKRTEED 1.5ml, C 4 K% M H# S BB 4 (conventional pedicle screw
group) CPS 4l R W &K, 24 /NEHEAT =4 CT F#, ME B KRHEENH LA ;R ETEY S
FER, HR ZHBEBRERFPS1ABKRBHSH THEN, FPS2 HBEFFBKRBFHFHES
BR, BAHMEEREA:AH(573.2 £136.30) N, B 41 (769.2 +92.30) N, C 28 (361.8 + 58.84) N,
FPS-1 271 FPS-2 AT E B ER T CPSH (P <0.05), A FPS2 H{E T FPS-1 4, £ BB 5
HEEX(P<0.05), it ZLMAESHEBOIER =42 - EHHNELRE; G KRE
BENHSFESEEE WETHEY L%,
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Abstract: Objective To investigate the effect of different distribution of bone cement, which was used to
strengthen vertebral body with osteoporosis, on the safety and biomechanics of new type fenestrated pedicle
screw (FPS). Methods Eighteen vertebrae (T11-L5) obtained from 3 fresh cadavers (1 male and 2
females; mean age was 76 years old) were used. The average bone mineral density was 0.542 +0.13 g/
cm’, They were randomly divided into three groups: one-thread fenestration interval group (FPS-1), two-
thread fenestration interval group ( FPS-2), and the conventional pedicle screw group ( CPS).
Polymethylmethacrylate( PMMA ) cement of 1.5 ml was perfused through the screws into each vertebra in
FPS-1 group and FPS-2 group. Group C had no perfusion. Twenty four hours later, three - dimensional CT
reconstruction examination was performed on all samples in order to observe the distribution of bone cement,
Biomechanical test was also performed. Results Three-dimensional reconstruction examination showed that
cement was totally distributed in the vertebral bodies in FPS-1 group, while in FPS-2 group part of bone
cement was distributed in vertebral pedicle. The maximum axial pull-out in FPS-1 group, FPS-2 group, and
CPS group was 573.2 = 136. 30N, 769.2 + 92.30N, and 361.8 + 58.84 N, respectively. The screw
stability in FPS-1 group and FPS-2 group were significantly superior to that in CPS group (P <0.05), and
the screw stability in FPS-2 group was superior to that in FPS-1 group (P <0.05). Conclusion The zone
at the distal third of the screw thread following cement augmentation is safe. The distribution of bone cement
in vertebral body can affect the biomechanics of pedicle screw.
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