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A Study on Pullout Characteristics of Pedicle Screw Design
Considering Anatomical Structure of the Lumbar Spine
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Abstract: Recently, various types of pedicle screws have been developed considering the anatomical structure of the
spine. The purpose of this study was to evaluate the pullout stiffness and strength of two types of commercial pedicle
screws. The design of two type screws were single pitched thread (ST) pedicle screw and dual pitched thread (DT)
pedicle screw, respectively. The tests were conducted in accordance with the ASTM standards using polyurethane
(PU) test blocks which has anatomical structure of the spine. There was no significant difference in pullout stiffness
between two types of screw. However, DT exhibited higher pullout strength than ST (p<0.05). Pedicle screw with
dual pitched thread showed higher pullout strength without decrease in pullout stiffness compared to the standard
pedicle screw. In conclusion, dual pitched thread design of the pedicle screw is considered to be more suitable than
the single pitched thread for the anatomical structure of the spine.
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Fig. 2. Pullout test of pedicle screw. (a) Type I, (b) Type IT
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Table 1. Pullout results of the pedicle screws (The symbol “*” denotes a statistically significant difference at P<0.05 level)

Parameter Type I (n=5) Type II (n=5) t-test P-value
Maximum pullout load [N] 3390+118 4095+49 0.04*
Pullout stiffness [N/mm] 3318171 3368+60 0.94

E 2. 437 hipze] 294 va
Table 2. Comparison of flank overlap area of the pedicle screws

Flank Overlap Area [mm?] Type I Type IT
Cortical bone section (Proximal) 442.6 523.4
Cancellous bone section (Distal) 609.7 551.0

Total 1052.3 1074.4
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