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Radiological studies on anterior cervicothoracic transpedicular screw fixation/HONG Jinjiong, ZHAO
Liujun, JIANG Weiyu, et al/Chinese Journal of Spine and Spinal Cord, 2015, 25(2): 136-141

[abstract] Objectives: To explore the entry point and trajectory of anterior transpedicular screws(ATPS) in
the cervicothoracic junction, and to investigate its feasibility by radiological method. Methods: From January
2014 to June 2014, 50 patients with no signs of cervicothoracic misalignment and bone destruction were
scanned by spiral CT on the cervical and upper thoracic spine, there were 29 males and 21 females with the
age ranging from 22 to 60 years(average 36.4 years). Sequential raw cervicothoracic transaxial CT image data
of each segment were processed by multiplanar reformation(MPR) in Advantage Workstation 4.2. The data of
transverse pedicle angle(TPA), sagittal pedicle angle(SPA) and distance transverse intersection point(DTIP), dis-
tance sagittal intersection point(DSIP) and pedicle axis length(PAL) of each pedicle were measured. The cervi-
cothoracic junction was devided into three different regions by two lines, and the distribution of the trajectory
of sagittal pedicle axis in three regions was recorded. All the above data were processed by the software
SPSS 13.0. Results: There was no statistical difference in gender regarding to the value of TPA and SPA, so
the data of male and female patients were merged for analysis. From C6 to T2, the TPA decreased from
46.77° to 20.02°. The sagittal pedicle axis all tilted caudally. From C6 to T1, the SPA decreased from
18.10° to 14.54°. However, the SPA of T2(20.62°+5.04°) was the largest. The difference in different segments
showed statistical significance(P<0.05). The gender differences regarding to the DTIP, DSIP and PAL showed
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statistical significance(P<0.05). From C6 to T2, the DTIP increased from -0.34 to 4.75mm. The DSIP of C6
(5.18+1.02mm) and the maximal DSIP was at the level of T2 (9.82+2.28mm). The PAL
changed irregularly, from 31.01 to 34.21mm. The difference of the DTIP and DSIP under the same sex in

was the minimum,
different segments showed statistical significance (P<0.05). The sagittal pedicle axis of C6 and C7 all located

superior to the manubrium. The sagittal pedicle axis of T1 was mainly in manubrium region, but only 3 of
them located over the line connecting the superior margin of both sternal ends of clavicle above the
manubrium. The sagittal pedicle axis of T2 mainly located in manubrium region followed by the region below
the manubrium. There was no statistical significance regarding to the regional distribution between sexes.

Conclusions: The ATPS techniques at the level C6, C7 and few Tl is feasible through the anterior cervical

Chinese Journal of Spine and Spinal Cord,2015,Vo0l.25,No.2

approach, but unavailable for most T1 and T2 due to their bony obstacle.

[Key words] Cervicothoracic junction; Anterior transpedicular screw; Radiology
[Author’s address] Medical School of Ningbo University, Ningbo, Zhejiang, 315211, China
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Figure 1 Reconstructed 2D image of T1 transverse pedicle. TPA: The angles between transverse pedicle axis and mid—
sagittal line. DTIP: Distance from transverse intersection point to the anterior edge of vertebral at each level C6-T2.
PAL: Distance from anterior edge of vertebral to posterior edge of vertebral along the transversepedicle axis. Figure 1
showed transverse pedicle axis of T1 passing through the space between two sternal ends of clavicle to T1 vertabral arch
Figure 2 Reconstructed 2D image of C7 sagittal pedicle. SPA: The anangles formed by a line from sagittal intersection
point vertical to the plane of anterior edge of vertebral and sagittal pedicle axis. DSIP: Distance from sagittal intersection
point to cephalad endplate at each level C6-T2. The entry angle: The angles between sagittal pedicle axis and vertical
B:  Manubrium

line Figure 3 The distribution of pedicle axis on sagittal view. A: Region above the manubrium.

region. C: Region below the manubrium
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Table 1 The measurement of DTIP, DSIP and PAL
Co6 Cc7 T1 T2
% (n=29) 4 (n=21) % (n=29) 4 (n=21) H (n=29) 4 (n=21) % (n=29) 4 (n=21)
Male Female Male Female Male Female Male Female
DTIP 0.16+2.92 -0.34+2.45% 1.83+2.83 1.00+2.817 3.77+1.85 3.22+1.98" 4.75+2.03 4.08+1.53V
DSIP 5.83+1.00 5.18+1.02% 7.38+1.81 6.78+1.80" 7.15£2.00 6.69+1.777 9.82+2.28 8.77x1.827
PAL 3421206  32.28+2.147 33.20£2.87  32.17x2.427 32.15£2.51  31.01x2.317 33.75£1.72 32521977

T DTIP, 6 1 35 B B 85 5 DSIP, S0k A7 3 61 57 B 8 ; PAL A 75 AR 2R 7 Ak A 1 1 1 s (D5 3 HE L 42 P<0.05
Note: DTIP, distance transverse intersection point; DSIP, distance sagittal intersection point; PAL, pedicle axis length; (Dcompared with

male, P<0.05

x2 MIRREMANNEER (x#s,°)
Table 2 Data of transverse pedicle angle(TPA) and sagittal pedicle angle(SPA)
SMBSf (TPA) R {6 ffi (SPA)
B (n=29) ok (n=21) A1t (n=50) B (n=29) otk (n=21) A1t (n=50)
Male Female Sum Male Female Sum
c6 47.19+2.52 46.20+2.93V 46.77+2.72 18.17+4.98 18.00+3.64% 18.10+4.43
(41.56~51.03) (40.38~51.09) (40.38~51.09) (7.91~25.99) (10.30~25.60) (7.91~25.99)
o 33.18+2.15 33.99+3.01% 33.52+2.55 15.52+5.51 16.25+4.62% 15.83+5.12
(29.27~38.21) (29.27~42.01) (29.27~42.01) (6.57~24.55) (9.62~24.79) (6.57~24.79)
- 30.59+3.04 28.18+4.19% 29.58+3.73 14.81+4.10 14.18+3.17% 14.54+3.71
(25.34~36.76) (20.70~35.77) (20.70~36.76) (7.94~23.70) (9.22~23.29) (7.93~23.70)
™ 19.98+3.27 20.08+3.66" 20.02+3.40 19.23+4.56 22.53+5.15% 20.62+5.04

(11.54~26.17) (12.28~24.88) (11.54~26.17) (11.12~31.28) (10.14~34.68) (10.14~34.68)

7.5 B 8 P>0.05
Note: ®C0mpared with male, P>0.05

R3 HSREBEIREEIRER

Table 3 The distribution of pedicle axis on sagittal view

B (n=29) 1 (n=21) A1t (n=50)
Male Female Sum
AIX BIX CIX AX® BIX® CIX® AKX BIX CIX
Zone A Zone B Zone C Zone A Zone B Zone C Zone A Zone B Zone C
Co6 29 0 0 21 0 0 50 0 0
Cc7 29 0 0 21 0 0 50 0 0
Tl 12 15 2 8 13 0 20 28 2
T2 0 18 11 0 11 10 0 29 21
A7t Sum 70 33 13 50 24 10 120 57 23

@5 JHE L P>0.05
Note: @Compared with male, P>0.05
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