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Anatomical study on the feasibility of a new self-guided pedicle tap LI/U Yong-tao,ZHOU Xiao-ji,CHEN Jia-cheng,and
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ABSTRACT Objective : To evaluate the accuracy and safety of pedicle screw placement using a new self-guided pedicle tap.
Methods : According to the anatomical characteristics of the pedicle,a new self-guided pedicle tap was developed. Six adult
spinal specimens including 4 males and 2 females were selected and tapped thread on the right and left sides of each pair of
pedicles from the same segment T, to Ls with traditional taps (control group) and new self-guided pedicle taps (experimental
group) ,respectively. And the pedicle screws were placed. The screwing time was recorded and compared between two groups.
CT scanning was completed to observe the accuracy and safety of the screw placement according to the Heary classification of
imaging results. Results: The screwing time of thoracic and lumbar vertebrae in the experimental group were (5.87+1.25) min
and (5.45+1.67) min, respectively. While those in the control group were (6.12+1.69) min and (6.22+2.13) min,respectively.
Then there was no significant difference in screwing time of thoracic and lumbar vertebrae between two groups (P>0.05). The
Heary grade of the pedicle screw showed that Heary grade I and Heary grade I + Il were respectively 86 (84.31%) and 96
(94.12%) in the experimental group,72 (71.29%) and 84 (83.17%) in control group,and the difference between two groups
was statistically significant (P<0.05). Conclusion: The new self-guided pedicle tap can accurately and safely insert the thora-
columbar pedicle screw , with low cost, easy operation, and good clinical application value
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Tab.l1 Comparison of general data of spine specimens between two groups

e EET B (B 5 ML/ LR (vts , mm) HE 5 HL 3 KT (s, mm)
415 FLET R (KO ' , ' ' _ ,
i I e A i A
S ZH 102 72 30 5.87+0.91 8.74+1.35 37.46+1.74 41.45+2.67
X B2 101 72 29 5.85+0.74 8.71+1.02 37.19+1.39 40.45+2.47
[T RIER x=0.0120 1=0.144 7 1=0.096 1 1=1.028 7 1=1.492 0
P i 09128 0.8852 0.923 8 0.305 4 0.1412
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Note : Minimum pedicle diameter was the minimum of both transverse and sagittal diameters of pedicles. Length of pedicle channel was the distance from

midpoint of posterior pedicle cortex to vertebral anterior cortex along the pedicle axis
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Fig.1 Product of self-guided pedicle
tap 1a. Overall view 1b. Local de-
| tails of threaded end and flexible

structure
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Fig.2 The operating process of self-guided pedicle tap 2a. The elastic
structure of the tap kept the direction of axial line 2b. Elastic structure

bent to the opposite side
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Fig.3 Pedicle screw placement in the specimen
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Tab.2 Comparison of the screwing time in specimens

between two groups

¥y e I A
Al BT EET I ) AT R T[]
(#0) (%5, 4350 /80 (Ko (xs, 350 /80)
SEHR 2 72 5.87+1.25 30 5.45+1.67
Xt B4 72 6.12+1.69 29 6.22+2.13
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Tab.3 Comparison of pedicle screws placement between

two groups
IRETECR [B(%) ]
ey P pm wma X ri
I % 86(84.31) 72(71.29) 49913 0.0255
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Fig.4 Male spine specimen, T}, segment,both screws completely placed

in the vertebral pedicle and vertebral body ,with Heary of grade |
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Fig.5 Female spine specimen, l; segment,the left screw penetrated the

lateral wall of the vertebral body , with Heary of grade Ill
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Fig.6 Female spine specimen,L; segment,right screw penetrated the

medial cortical of pdeicle ,with Heary of grade IV
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Fig.7 Male spine specimen,T), segment,the right screw penetrated

pedicle and damaged spinal cord , with Heary of grade V
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