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Augmentation and Restoration of Pedicle Screw Fixation by Calcium Phosphate Cement: An in
Vitro Biomechanical Study

[Abstract ]

[(Objectives] To evaluate the biomechanical efficacy of calcium phosphate cement (CPC)in augmentation and restoration of pedicle
screw fixation.[[Methods]] Thirty six fresh thoracolumbar vertebrae from six fresh adult cadavers were employed in this experiment.
Thirty two out of 36 specimens were randomly selected and divided into four groups (A, B, C, D), each group included eight
vertebrae(T, ~L,). Group A: Self-designed screws of 6.5 mm diameter were implanted into the pedicle unilaterally. A pilot hole was
created using 3.5 mm drill contralaterally on eight fresh human thoracolumbar vertebrae. Neither the screws nor the drillings
penetrated the anterior cortex of the vertebral bodies. The screws were pulled out from the vertebrae at a rate of 5Smm/min. The
bilateral screw track and the pilot hole were filled with 3~5ml of CPC. Then, the screws were implanted and the CPC was allowed
to harden for 24 hour under body temperature (37°C ), the pull out test was carried out again. Group B: the same test as group A was

employed, but pedicle screws were augmented and restored with polymethylmethacrylate(PMMA). Group C: pedicle screws were
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implanted with or without CPC augmentation bilaterally, then cyclic bending resistance test was performed. Group D: the same test

as group C was employed, but pedicle screws were augmented with PMMA as control.[Results)] The pull out strength of pedicle

screw fixation in CPC control group was (826.8 + 171.0)N; whereas those following CPC restoration and CPC augmentation were
(1430.3 + 278.4)N and (1452.7 + 288.3)N respectively. Pull out strength of pedicle screw fixation in PMMA control group was
(839.7 £ 181.1)N ,while those following PMMA restoration and PMMA augmentation were (1846.2 + 342.1)N and (1946.9 +

359.4)N respectively. The pull out strength following CPC restoration and augmentation was significantly greater than that of

control group (P<0.05), but less than that of PMMA restoration and augmentation respectively. In cyclic bending resistance test,

,

screws were found to withstand a greater number of cycles or greater loading (200N, 800 cycles) with less

-> loosening , but the augmentation cffect of PMMA was better than CPC. [Conclusion]] This test demonstrates

wnd augmentation with CPC offer significant increase of strength for screw fixation, improving its initial stability.

Anyhow, the biodegradable CPC is a potential alternative to PMMA cement in clinical application .
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