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Pull-out

move out from the side of the road, or from its normal position in order to overtake.

Low mineral density at the bone–screw interface significantly weakens pedicle screw fixation among
osteoporotic patients, ultimately resulting in screw loosening and loss of secure fixation 1)

Different screw designs and augmentation techniques are available to overcome this problem.
Expandable and cannulated pedicle screws have been designed to increase the pullout force of
pedicle screws and have been tested along with polymethylmethacrylate (PMMA) or calcium-based
bone substitute augmentation. Design differences in the cannulated portion of screws, which is used
to inject PMMA, may affect the pullout force, but direct comparisons have not been published. There
are no data on how the design of expandable screws affects the pullout force, and while PMMA
augmentation has been used in previous studies, only a few have also evaluated augmentation with
calcium-based bone cement.
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