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Anatomical characteristics of the middle and lower thoracic pedicle in ankylosing spondylitis/DAI
Yixin, ZHANG Shuai, YANG Jin, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29 (2):
135-140

[Abstract] Objectives: To compare the T5-T12 pedicle parameters in ankylosing spondylitis(AS) with those
in normal people on the CT scan, in order to provide reference for pedicle screw placement. Methods: A
total of 40 males AS(AS group) with complete clinical data, CT scan and three—dimensional reconstruction of
the middle and lower thoracic spine from January 2003 to June 2017 was enrolled with the age ranging from
34 to 53 years old. And 40 males of thoracic vertebral fracture with complete clinical data, CT scan and
three—dimensional reconstruction of middle and lower thoracic spine were selected (non—AS group), with the
age ranging from 32 to 48 years old in the same period. The vertebral pedicle parameters from T5 to T12
were measured, including pedicle width(PW), pedicle height(PH), pedicle transverse angle(PTA) that between
the pedicle axis and the median sagittal plane of the vertebral body, pedicles distance (PD), pedicle screw
path length(PL). The measurements of two groups were compared. Results: The PW in AS and non—AS group
increased gradually from T5 to T12. The PW in AS group was significantly smaller than that of non-AS
group(P<0.05). There was no statistical difference of the PH between the two groups(P>0.05). The variation
trend of PTA in the two groups was the same. The PTA gradually became negative (T5-T10 were positive,
TI11-T12 were negative) and the PTA in AS group was significantly smaller than that in non—AS group, but
the results in T11 and T12 were opposite(P<0.05). The PD of the two groups gradually increased from T5 to
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T12, and it was significantly larger in AS group than that in non-AS group (P<0.05);

the PL increased

gradually from T5 to T12, and the PL in AS group was significantly larger than that in non—-AS group (P<

0.05). Conclusions:

Long pedicle screw can be used to increase the strength of internal fixation in AS

patients, but it is not suitable to increase the pedicle screw diameter. The pedicle screw angle is close to

vertical. If necessary, it can be placed through pedicle-rib unit.
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Figure 1 a—c Pedicle width(PW): The horizontal ruler is parallel to the axis of the pedicle on the sagittal two—dimen-
sional image. On the synchronous coronal two—dimensional image, the vertical ruler is perpendicular to the upper and
the lower endplates, and moved from top to bottom on the transverse section During the course, the pedicles were seen
with a rise and drop in diameter on both sides. The shortest distance between the outer and inner edge of the widest
dimension of the pedicle was measured. Pedicle distance (PD): The same ruler was used to measure the width of the
pedicle. The transverse section was scanned layer by layer from top to bottom. The spinal canal saw a change from
large to small and then to large again. The longest distance between the medial cortex of the bilateral pedicle was the
transverse diameter of the spinal canal d The pedicle transverse angle (PTA): the angle between the axis of the pedicle
and the median sagittal plane of the vertebral body, the angle is positive if it faces forward and negative if it faces

backward e Pedicle height(PH): the shortest distance between the upper and lower cortex of the median sagittal pedicle
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Figure 2 Pedicle screw path length (PL): Firstly, Fennell’s point was marked on the three—dimensional reconstructed

image using synchronous coordinates, and the screw direction was parallel to the pedicle axis. The theoretical maximum

length of pedicle screw path was the distance between the screw entry point cortex and the anterior vertebral cortex
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%Hﬁ (}‘11” 1.67+0.60 1.70£0.40 09 005
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eight
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Table 2 The parameters of thoracic pedicle from TS5 to T8 in AS group and non—AS group
ASH e As 4
AS group Non—-AS group
PW(mm) PH(mm) PD(mm) PTA(°) PL(mm) PW(mm) PH(mm) PD (mm) PTA(°) PL(mm)

TS  4.12+1.037 11.30+0.72 16.17+1.32  7.62+2.89” 40.42+5.75% 4.59+0.97 11.35+0.68 15.48+1.02 9.25+3.34 40.23+5.21
T6  4.90+0.53V 11.34+0.78 16.49+1.04  6.95+2.787 42.14+5.86" 5.34+0.51 11.3120.63 15.34+0.99 8.56+3.12 39.24+4.77
T7 521074 11.400.87 16.41£1.217 5.82+2.527 44.51+6.43" 5.82+0.68 11.50+0.79 1531+1.31 7.14+2.73 41.91+4.51
T8  5.54+0.74%  12.22+0.71 16.48+1.487 3.94+2.017 44.79+573%  6.29+0.69 12.1120.57 15.27+1.29 5.10£2.29 41.34+5.71
T9  5.75+0.527 13.27+0.75 16.35+1.42 291+1.857 45.74+4.44% 6.41+0.70 12.93+0.86 15.18+1.37 3.87+2.14 43.56+4.41
TI0 6.51+0.78V 14.48+1.10 17.16+1.75  1.19+£2.65V 45.67+4.73V 7.29+0.88 14.52+1.01 15.97+1.56 2.55+3.29 42.75+3.82

TI1  7.99+1.29%

16.96+0.61 18.37+1.737 -1.21+4.457 43.48+6.877 8.64+1.03 16.69+0.83 17.24+1.65 -3.39+4.37 38.42+5.21

T12 8.56+0.837 18.15+0.92 20.95+2.23V -4.24+4.077 43.12+5.75V  9.18+0.71 17.95+0.87 18.73£2.04 -8.67+2.56 40.51+4.64

TEPW e MR T s PH ME S AR 55 13 s PD Mk 5 AR AT s PTA Mk 5 AR A £ 5 PL A 5 ARAT I 8 ;D S5 E AS 41115 B 4% P<0.0S
Note: PW, pedicle width; PH, pedicle height; PD, pedicles distance; PTA, pedicle transverse angle; PL, pedicle screw path length;

(DCompared with non-AS group, P<0.05
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