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A study on angles of free hand pedicle screw placement and adjacent anatomic

landmarkers in the sagittal plane of pedicle of cervicothoracic segments
Guan Dian, Jin Zhengshuai”, Yin Guoyong, Cao Xiaojian,Zhang Ning
(Department of Orthopaedics ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective:To find a new technique for determine sagittal screw angle (SSA )cervicothoracic spine(C6-T6) pedicle screw
placement by measuring the angles between different anatomic landmarks and between planes of upper vertebral end-plate. Methods:
CT images of 60 cases (thirty males and thirty females) of normal adult human cervicothoracic segments (C6-T6) were analyzed in thiss
study, The angles between the plane of the upper vertebral end-plate and the line between the vertex of the spinous process and the
upper one (method one); the lower one(method two); the superior margin line of spinous process(method three); the left vertebral
laminae plane of the same spine(method four); the right vertebral laminae plane of the measuring same spine (method five)were
measured ,respectively. One or several methods was be chosen as a new placement technique for cervicothoracic spine (C6-T6)
pedicle screw surgery on SSA by the reference values of each method in C6-T6 and comparing the pros and cons of different methods.
Results: The angles between the plane of the upper vertebral end-plate and the line between vertex of spinous proscess and adjacent
ones were 100° to 110°with great deviation in C6 to C7,and from T1 to T6,the angles approached 90°with smaller deviation;the
angles between the plane of the upper vertebral end-plate and the left vertebral laminae plane decreased gradually from C6 to T6. The
vertebral laminae plane was 90° in the vertical position. Conclusion:If the angles of pedicle screw agianst the vertebral laminae
plane are about 90° at C6 to T6,the sagittal srew surgery are 0°,the vertebral laminae plane can be the identification marker for
cervicothoracic spine(C6-T6) pedicle screw surgery on SSA.
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Figure 1 Measurement of each method in three-dimensional model
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Table 1 Th sagittale angles between the plane of the upper vertebral end-plate and the line between vertex of spinous process

and the upper and lower ones in cervicothoracic spine (C6~T6)

(°,x x5s)

Hi Bz (COo~T6) LAV T 7E FAR I _E5 7] — Ak

Hifig B (COo~T6) 1 LMV i £E AR AR -5 7] —HE

HERTT B ORI AR LS b — BRI 2 e I 45 BRI AR T — R DU L e i e 45
5 « &t 5 « &1t

c6 105.96 £ 7.17  108.10 + 6.08  107.03 + 6.67  107.68 + 7.67  109.11 + 8.37 107.72 + 8.56

c7 106.25 + 6.01 10530 + 598  105.77 +5.96  100.70 + 6.85 99.06 + 5.66 99.88 + 6.28

T1 96.26 + 5.58 96.69 = 3.69 96.48 + 4.69 91.11 = 3.47 90.67 + 3.21 90.89 + 3.32

T2 94.65 + 3.20 94.84 + 2.61 94.74 + 2.90 90.67 + 2.55 90.40 + 2.42 90.54 + 2.47

T3 91.01 = 2.69 92.04 + 2.67 91.53 + 2.71 90.84 + 2.48 90.00 + 2.90 90.42 + 2.70

T4 89.92 + 2.26 90.11 = 2.42 90.02 + 2.32 88.22 + 2.44 88.76 + 2.38 88.49 + 2.40

TS 91.96 = 2.20 92.06 = 2.56 92.01 = 2.37 90.16 + 2.14 89.42 + 1.89 89.79 + 2.04

T6 91.31 = 1.77 91.16 + 2.25 91.24 + 2.01 90.13 +1.88 90.16 + 1.66 90.15 + 1.76

®2 TR (Co~Te) LAMTFEERRKELER—HER 3 T B
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Table 2 The sagittal angles between the plane of the upper
vertebral end-plate and the superior margin line of
spinous process in cervicothoracic spine(C6~T6)

(°,x £s)
HEH 1B 5 S &t
C6 159.74 £ 2.88  159.04 £ 2.82  159.39 + 2.82
Cc7 157.47 £2.99  156.23 + 2.93 156.85 £ 2.97
T1 154.09 + 3.53 155.32 £ 2.95 154.70 £ 3.25
T2 149.17 £ 448  151.31 £5.07 150.24 + 4.82
T3 140.16 + 4.13 140.96 + 4.35 140.56 + 4.19
T4 129.50 + 3.33 130.23 + 3.03 129.87 £ 3.15
TS 125.52 £2.54 12593 £2.19  125.73 + 2.34
T6 117.96 + 458 117.16 £+ 4.27  117.56 + 4.38
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Table 3 The sagittal angles between the plane of the upper vertebral end-plate and the left and right vertebral laminae

plane in cervicothoracic spine (C6~T6)

(°,x x5)

Hii B (COo~T6) b LARY- i £E SR T 5[] —

Hifig B (Co~T6) 1 LMV i £E AR AR 15 7] —HE

R B P (A AR T S R 4 A DA AR T e A A
% S wit % LS ait
6 89.79 + 2.79 90.00 + 3.99 89.90 + 3.41 91.13 +3.27 89.79 + 3.69 90.46 + 3.52
c7 90.82 + 3.07 90.78 + 2.74 90.80 + 2.87 91.45 + 2.98 89.87 + 4.17 90.41 + 3.06
T1 90.78 + 2.67 89.78 + 2.74 90.28 + 2.73 90.43 £ 2.41 90.60 + 2.66 90.52 £ 2.51
T2 89.80 + 2.06 89.43 +2.09 89.62 + 2.07 90.54 + 1.83 89.62 + 2.00 90.08 + 1.96
T3 90.79 + 2.23 91.14 £ 2.41 90.97 £ 2.30 90.84 + 3.03 89.71 + 2.55 90.27 + 2.83
T4 89.62 + 2.04 90.23 + 1.91 89.92 + 1.98 89.54 +2.13 88.92 + 2.04 89.23 + 2.09
TS 90.35 + 2.41 91.03 + 2.44 90.69 + 2.43 90.23 + 2.64 89.94 + 2.93 90.09 + 2.77
T6 91.20 £ 2.10 90.68 + 2.26 90.94 + 2.18 90.68 + 2.63 91.69 + 2.23 91.18 + 2.47
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Table 4 The sagittal angles between the plane of the
upper vertebral end-plate and the vertebral

laminae plane in cervicothoracic spine (C6~T6)

(°,xxs)
MER T B HERR - T
C6 90.18 + 3.46
C7 90.61 +2.97
T1 90.40 + 2.61
T2 89.85 £ 2.02
T3 90.62 + 2.59
T4 89.58 + 2.06
TS 90.39 + 2.61
T6 91.06 + 2.32
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Figure 2 The sagittal angles between the plane of the upper vertebral end-plate and the different anatomic landmarks in

cervicothoracic spine (C6~T6)
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