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The feasibility of the anterior reverse transpedicular screw (ARTPS) fixation at upper thoracic
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[Abstract] Objectives: To verify the feasibility and safety of the anterior transpedicular screw(ATPS) fixation
of the upper thoracic spine (T1-T4) through the radiological anatomy study on the cadaveric specimens.
Methods: The upper thoracic spine thin—section CT data of 40 cases were collected from the radiology de-
partment’s database(20 males and 20 females, aged from 18 to 68 years, the mean age was 39.7 years). The
data of OPW(outer pedicle width), OPH(outer pedicle height), PAL(pedicle axis length), TPA(iransverse section
angle), SPA(sagittal section angle), DTIP(distance of transverse intersection point) and DSIP(distance of sagittal
intersection point) of each pedicle were measured on the transverse and sagittal sections through the axis of
each pedicle. The data were recorded and statistically analyzed. 10 upper thoracic spine(C7-T6) specimens of
adults(5 males and 5 females, with unknown ages), with no damage to their appearance, the costovertebral
joints and paravertebral soft tissue were completely retained. Then simulate surgical operations were done on

the cadaveric specimens based on the obtained data. Screws were implanted anteriorly by free hand. After
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that, the specimens accepted X-ray fluoroscopy and CT scan. At last, the screws were removed, the speci-
mens were sawed along the transaction and sagittal section of the screw channel. Then the success rate of
the screw placement was evaluated according to Rao’s worn out classification standard of pedicle screws.
Results: From T1 to T4, the OPW decreased from 8.14mm to 3.47mm; the OPH increased from 6.89mm to
10.29mm; the TPA decreased from 32.96° to 11.64°; the DTIP increased from 1.80mm to 5.50mm; the SPA
increased from 104.95° to 115.74°; the DSIP increased from 5.95 to 8.76mm; the PAL changed

from 32.95 to 35.96mm.

irregularly,
The pedicle diameters of T3 and T4 were too small to implant ATPS, but the
ARTPS can be implanted successfully. The diameter of ATPS was about 4.0mm; the length of ATPS was
about 35mm. The diameter of ARTPS was about 5.0mm; the length of ARTPS was about 35mm. 80 pedicle
screws were implanted anteriorly, according to Rao’s worn out classification standard of pedicle screws, the
fine rate was 90%. The internal walls of 7 pedicles were broken by screws of less than 2mm and no
compression to the spinal cord. The internal walls of 5 pedicles were broken of 2 to 4mm, 1 at T1, 1 at T3
and 3 at T4, with varying degrees of spinal cord compression.
of greater than 4mm, 1 at T2 and 1 at T4,

pedicle was broken at T2. Conclusions: The ATPS techniques at T1, T2 and the ARTPS techniques at T3,

The internal walls of 2 pedicles were broken

with serious spinal cord compression. The external wall of 1
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T4 are feasible, but the safety and clinical practice and further research is needed.

[Key words] Upper Thoracic vertebrae; Anterior; Reverse transpedicular screw; Internal fixation
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Figure 6 Freehand drilling Figure 7 Examining the hole wall by probing Figure 8 Implanting the screw along the
hole Figure 9 Examining the screw position at the anteroposterior X -ray fluoroscopy Figure 10 Examining the
screw position at the lateral X-ray fluoroscopy Figure 11 FExamining the screw position by CT scan Figure 12 Ex-

amining the screw position by CT scan Figure 13 Examining the screw channel position at the specimen’s transvers-

es—section Figure 14 Examining the screw channel position at the specimen’s sagittal-section
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Table 1 The measurement results of T1-T4

NS R 7N T T2 T3 T4
Measurement % (mm) % (mm) % (mm) 2 (mm) % (mm) 2 (mm) % (mm) % (mm)
index Male Female Male Female Male Female Male Female
OPW(mm)  8.14:0.74  7.04x0.627 6204093  5.25:0.667 5.03£091  4.12+0.557 439£0.74  3.47+0.450
OPH(mm)  838:0.61  6.890.707 9.33:0.86  7.87+0.817 10.15:0.71  8.53+0.84 10.29+0.72  8.98+0.94
PAL(mm)  34.96:0.82  32.88+0.92" 34.97+0.85 32.68+0.92" 34.94£1.04  32.95:0.75" 35.96:1.19  32.52£1.297
DTIP(mm)  2.50:0.37  1.80+0.957 447:090  3.88+0.77 527+0.97  5.88+0.627 550£0.74  5.75+0.917
DSIP(mm)  6.67+0.89  5.95+0.507 7.55:0.93  6.88+0.737 770£1.01  7.07£0.737 8.76x0.75  7.640.927
TPA(°) 31.97£120  32.80+1.03% 20.54x1.67  21.24+2.09% 14.14x1.09  13.71=1.71¢ 11.89+1.49  11.42+1.362
SPA(°)  10447+1.01 10328+1352  108.112.50 109.03x2.00®  111.80+1.53 112.93+2.032  114.91+2.02 116.43+2.14%

F D5 Bk A P<0.05;@45 B4k LA P>0.05(OPW . HE 5 AR 545 ; OPH . HE 5 M2 &5 )% ; PAL . 4138 1< B TPA . WD) T £ 1% ; SPA . 2% 4K i £ %

DTIP: 85 U1 T EET 5 P28 s DSTP : S PR Tk 4T s B )

Note: Compared with male, (DP<0.05, @P>0.05(0PW: outer pedicle width; OPH: outer pedicle height: PAL: pedicle axis length; TPA: trans-

verse section angle; SPA: sagittal section angle; DTIP: distance of transverse intersection point; DSIP: distance of sagittal intersection point)
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Table 2 The results of screw implantation by

free hand
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Grade 0 Grade 1 Grade 2 Grade 3
T1 17 2 1 0
T2 16 2 1 1
T3 17 2 0 1
T4 15 1 3 1
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