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Reliability of subaxial vertebral lamina and lateral mass for the orientation of pedicle screw insertion/
Zhu Yucheng, Ma Jun, Li Tao, et al/Chinese Journal of Spine and Spinal Cord, 2014, 24(1): 41-47

[Abstract] Objectives: To explore reliability of subaxial vertebral lamina and lateral mass as anatomic land-
mark for the orientation of pedicle screw insertion. Methods: Pedicle screws were inserted into C3-C7 pedi-
cles on 10 adult cervical vertebral specimens(5 males and 5 females). Vertebral lamina and lateral mass was
regarded as anatomic landmark defined as transverse and sagittal angle of pedicle screw insertion respectively.
Pedicle—lamina angle(PL angle, the transverse angle) between the central axis of each pedicle and vertebral
lamina, and pedicle-lateral mass angle (PLM angle, the sagittal angle) between the central axis and lateral
mass were measured preoperatively on computed tomography(CT) images. On the postoperative CT, the grade
of pedicle perforation was analyzed(Grade O was defined when the entire screw was placed within the cortical
bone of the pedicle, grade 1 was defined as less than 25% of the screw diameter violation, grade 2 was de-
fined as 25% to 50% of the screw diameter violation, and grade 3 was defined as more than 50% of the
screw diameter violation). Grade 0 and 1 were considered to be the correct position, whereas grade 2 and 3

were considered to be wrong positions. Correlative analysis between the grade of each pedicle screw position
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and the pedicle width or height was performed. From October 2011 to December 2012, 6 patients underwent
pedicle screw insertion on subaxial cervical vertebra. Complications and accuracy of pedicle screw placement
were evaluated. Results: Among 10 cervical spine specimens, PL angles of C3-C7 pedicles on axial CT im-
ages were (3, C4>C5, C6>C7. PLM angles of C3-C7 pedicles on sagittal CT images were C3, C4<C5<C6<
C7. 100 cortical screws were inserted into C3-C7 pedicles of 10 human specimens. Postoperative CT scan

was performed for the evaluation of pedicle screw position, 65 screws were in grade 0, 26 screws were in
grade 1, 6 screws were in grade 2, and 3 screws were in grade 3. The rate of the screw misplacement was
9%. Among 9 screws misplaced, there were 4 screws in C3, 3 screws in C4, 1 screw in C5, 1 screw in C6.
Negative correlation was found between the grade of pedicle screw position and pedicle width (r=-0.356, P=
0.000). There was no significant correlation between the grade and the pedicle height(r=-0.187, P=0.058). 34
pedicle screws were inserted into C3-C7 pedicles of 6 patients. 21 screws were in grade 0, 9 screws in
grade 1, 3 screws in grade 2 and 1 screw in grade 3. The rate of pedicle screw misplacement was 11.7%(4
of 34 screws). All patients were followed up for an average of 16.5 months (ranged from 14 to 19 months).
Complications such as screw loosening and vertebral artery injury were not found. Radicular pain on one up-
Subaxial vertebral lamina and lateral mass is a reliable

per limb was found in 1 patient. Conclusions:

anatomic landmark for orientation of pedicle screw insertion. The direction of screw insertion is not always
vertical to the ipsilateral lamina or lateral mass. The PL and PLM angle of the pedicle screw placement
varies from different levels.
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Figure 1 a Pedicle -lamina angle of the subaxial
vertebra. The transverse angle between the central axis
of the pedicle and the extension of ipsilateral lamina b
Pedicle—lateral mass angle of the subaxial vertebra. The

cross angle between the pedicle trajectory and the

posterior edge of lateral mass on sagittal plane
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Figure 2 a, b Postoperative CT images of subaxial vertebra show the screws contained in
the pedicle Figure 3 a Male, 56 years old with C5-C6 ossification of posterior longitu-
dinal ligament underwent posterior laminectomy and pedicle screw internal fixation b Pre—

operative axial CT image showed the right pedicle of C5 is small with great transverse

angle ¢ The right transverse angle of C7 pedicle is 91 degree d Postoperative X-ray shows lateral mass screw and pedi-

cle screws respectively in C5 pedicle and C6 and C7 pedicles e Postoperative axial CT image of C5 showed difficulty to

place pedicle screw and transfer to lateral mass screw. The left pedicle screw is right f Postoperative pedicle screws of

C6 were good place g The right pedicle screw of C7 misplaced due to small transverse angle. The left pedicle screw is

right
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