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Imaging measurement of circumferential cortical thickness of anterior entrance and anterior half of lower

cervical pedicles and its application analysis
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[Abstract]| Objective To measure the circumferential cortical thickness of anterior entrance and anterior half of
lower cervical pedicles on computed tomography (CT) images, providing a reference for accurate anterior cervical pedicle
screws. Methods CT scanning was performed in 10 normal lower cervical vertebrae from fresh cadavers, and the coronal
and sagittal reconstructed images were obtained. The images were then opened in AutoCAD-2007 software to perform
quantitative measurement (accuracy was 0. 1 mm) using the “dimaligned function” of dimension menu, and measurement
parameters included the thicknesses of superior, medial, inferior and lateral cortex of anterior entrance of pedicle (SAE,
MAE, TAE and LAE, respectively), and thicknesses of superior, medial, inferior and lateral cortex of anterior half of
pedicle (SPA, MPA, IPA and LLPA, respectively). Results Average thicknesses of SAE, MAE, TAE, LAE, SPA,
MPA, TPA, and LPA at left and right side from C; to C; were (1. 9£0. 6) and (1. 9£0. 5) mm, (1.9%+0.7) and
(1.940.4) mm, (2.4+0.6) and (2. 4+0.5) mm. (0. 940.5) and (0. 940. 6) mm, (2. 3+£0.9) and (2. 3+
0.7) mm, (2.140.5) and (2. 1£0. 6) mm, (2.2+0.8) and (2. 240. 7) mm, and (1. 0£0. 7) and (1. 040. 6) mm,
respectively. There was no significant difference in same measurement parameter between left and right sides at same
cervical level (P>0. 05). Single factor random block analysis of variance found LAE and LPA were significantly thinner

than the other 6 parameters of the same side of same cervical vertebra (all P<<0. 01), while LAE and LPA were not significantly
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different (P>>0. 05). Conclusion ILLAE and LLPA are the thinnest among the 8 measurement parameters from C; to C; ,

which suggests LAE and LPA have the weakest resistance to exotic force if resistance strength to exotic force is parallel

to cortex thickness. We should avoid locating close to LAE when finding anterior entrance or close to LPA when

inserting anterior cervical pedicle screws.

[ Key words |

lower cervical spine; transpedicular screw; anterior entrance; anterior half of pedicle; cortex

thickness; radiographic measurement; AutoCAD; ImageViewer
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Fig 1 Cortex thicknesses measurement of MAE, LAE, MPA and LPA on raw transaxial CT image
A: Raw transaxial CT image opened at ImageViewer software; B: Thickness measurement based on raw CT image opened at AutoCAD 2007
software, a: Medial cortex of anterior entrance (MAE); b: Lateral cortex of anterior entrance (LLAE); c: Medial cortex of anterior half of

pedicle (MPA); d: Lateral cortex of anterior half of pedicle (LPA)
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Fig 2 Cortex thicknesses measurement of SPA, IPA, SAE and IAE on reconstructed coronal and sagittal CT images
A': Reconstructed sagittal and coronal CT images at ImageViewer interface; B: Thickness measurement based on reconstructed sagittal CT
image opened at AutoCAD 2007 interface. a: Superior cortex of anterior half of pedicle (SPA); b: Medial cortex of anterior half of pedicle
(MPA); c: Inferior cortex of anterior half of pedicle (IPA); d: Lateral cortex of anterior half of pedicle (ILPA); e: Superior cortex of anterior

entrance (SAE); f: Inferior cortex of anterior entrance (IAE)
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Tab 1

Cortex thickness measurement of anterior entrance and anterior half of pedicle

d/mm, n=10, 7+s

SAE MAE IAE LAE
Segment
Left Right Left Right Left Right Left Right
Cs 1.940.5% 1.940.6% 2.0+0.6* 2.04+0. 7% 2.0+0. 6AVY 2.0+0. 5AVY 0.940. 744 0. 940, 6AA
Cy 2.0£0.6* 2.1+0. 4% 2.0+0.5% 1.940. 4% 2.31+0.7 2.44+0.8 1.0£0. 504 0.9+0. 8AA
Cs 1.94+0.7* 2.0+0.6% 2.04+0.3% 1.940.5*% 2.640.7 2.54+0.8 0.97£0. 684 1.0£0. 82A
Cs 1.940.5% 1.840.6% 1.8+0.8* 1.940.4* 2.5+0.6 2.5+0.7 1. 040. 624 1.04+0. 784
Cr 1.840.5% 1.840.6* 1.840.7* 1.840.6* 2.1+0. 7AVY 2.140.5AVY 0.940. 304 0. 940, 8AA
Total 1.940.6 1.940.5 1.940.7 1.940.4 2.4+0.6 2.44+0.5 0.940. 544 0.940. 6AA
SPA MPA IPA LPA
Segment
Left Right Left Right Left Right Left Right
Cs 2.140.7 2.1+0.8 2.0£0.5 2.010.4 2.1£0.8 2.1£0.7  0.8+0. 6ALAAYY () 840, 5ALAAYY
Cy 2.2+0.8 2.240.5 2.24+0.8 2.240.9 2.1£0.7 2.14+0.5 1.2+0.6 1.240.7
Cs 2.5+1.1 2.4+0.9 2.3+0.7 2.34+0.6 2.24+0.9 2.24+0.7 0.740. TALNAAYY (0 740, SALAAVY
Ce 2.240.8 2.24+0.9 2.0+0.7 2.01+0.8 2.24+0.7 2.2+0.8 1.240.4 1.240.3
Cr 2.1+0.6 2.1+0.5 2.0+0.9 2.0+0.7 2.24+0.9 2.2+0.7 0.9+0. 5ALAY 0.9740. 7TALAY
Total 2.3%+0.9 2.3+0.7 2.1£0.5 2.140.6 2.240.8 2.2%0.7 1. 0£0. 744 1. 0£0. 644

MAE: Medial cortex of anterior entrance; LAE: Lateral cortex of anterior entrance; SAE: Superior cortex of anterior entrance; IAE: Inferior cortex of anterior

entrance; SPA: Superior cortex of anterior half of pedicle; MPA: Medial cortex of anterior half of pedicle; TPA: Inferior cortex of anterior half of pedicle; LPA:

Lateral cortex of anterior half of pedicle. * P<C0. 05 vs SPA at the same side; 24 P<20. 01 vs SAE, MAE, TAE, SPA, MPA and IPA at the same side; & P<<0. 05,

AA P<0.0]1 vs Cy at the same side; YV P<<0. 05 vs Cs at the same side; ¥ P<<0. 05, YY P<Z0. 01 vs Cg at the same side
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Fig 4 Available screw trajectory width (ASTW) decreased while anterior cervical bi-pedicle screw insertion was done

A Only unilateral pedicle screw can be inserted when the screw’s trajectory coincided with pedicle axis, but insuring ASTW is equal to pedicle

width (PW); B: Inserting pedicle screws at both sides make actual trajectory transverse angle (ATTA) smaller than pedicle transverse angle

(PTA), and ASTW smaller than PW. a. PW/ASTW; b. PTA/ATTA; c: ASTW; d. ATTA
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