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Abstract

BACKGROUND: Some studies have showed that the accuracy and surgery outcome of the percutaneous
pedicle screw implantation was superior to open surgery, but the relationship between the angle of pedicle screws
and screw stability is still unclear in previous studies.

OBJECTIVE: To investigate the effect of different angles of implanted screws on the stability of pedicle screw.
METHODS: A total of 30 vertebral specimens of adult pigs were selected and screws were implanted respectively
according to different coronal and sagittal angles. The maximum pull-out strength of screws from each specimen
was tested by machine. Load-displacement curves were drew and statistically analyzed.

RESULTS AND CONCLUSION: The maximum pull-out strength and maximum energy of screw with 10° and
15° coronal and sagittal angles implantation were significantly better than those of 0° angle group (P < 0.05).
When the stress exceeded the maximum pull-out strength, the pull-out strength of screw decreased gradually.
The curves in coronal and sagittal 10° and 15° angle groups was similar, and the slope was better than 0° angle
group (P < 0.05). These results confirm that the angle of the implanted screw provides effective assistance to the
stability of percutaneous pedicle screw. After the looseness of the screws, the pullout strength shows a steady
downward trend.
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Table 1 Analysis of the results for different angles of coronal pedicle screw implantation

e AL A2 A3
KW TI(N) e KAER(N » m) IR J(N) AR (N » m) AR TI(N) e KAEE(N » m)

1 1 405 2.3 2073 4.1 2477 4.4

2 1331 2.4 2115 3.8 2418 48

3 1492 2.2 2106 3.9 2385 48

4 1473 2.6 2086 3.7 2417 46

5 1397 25 2179 4.0 2 445 4.7

X+s 1419.6+64.6 2.4+0.2 2111.8+41.0 3.9+0.2 2428.4+34.5 4.7+0.2

HE: A QIAFRDIRTI S B A, AL A3 (84T 5HES AL /)00, A2 3% 4 10°, A3 434 15°, T A AEET ORI AN 0°0 A2 4l Kkt ) Jedet
KR E 5T AL 41(P < 0.05); A3 Al K3k ) dse K ig W ik s T A2 41(P < 0.05).
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Table 2 Analysis of the results for different angles of sagittal pedicle screw implantation

5 B1 B2 B3
I K TI(N) KRN+ m) I KR JI(N) I KAER(N + m) I K T1(N) I KAER(N » m)

1 1405 2.3 2013 3.6 2236 4.2

2 1331 2.4 2042 37 2253 4.4

3 1492 2.2 1975 3.6 2305 45

4 1473 2.6 1937 4.0 2344 43

5 1397 25 2064 3.9 2301 45

X+s 1419.6+64.6 2.4+0.2 2006.2+51.1 3.8+0.2 2287.8+43.4 4.4+0.1
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