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The changes of relative position of the aorta after posterior instrumentation in adolescent idiopathic
thoracic scoliosis/CUI Guanyu, TIAN Wei, LIU Bo, et al/Chinese Journal of Spine and Spinal Cord,
2013, 23(8): 684-689

[Abstract] Objectives: To evaluate the relative spatial position between the aorta and the vertebral body in
pre—operation, one—week post—operation and 2 years post—operation in adolescent idiopathic thoracic scoliosis
(AIS). Methods: All 22 AIS patients with right—sided major thoracic curve who received posterior correction
and instrumentation with pedicle screw construct were included in this study. The position of the aorta and
the apical vertebral rotational deformity was evaluated by the measurement of the following parameters in
three—dimensional reconstructed CT: aorta—vertebral distance, aorta—vertebral angle, aorta—spinal canal distance,
left pedicle screw length and the apical vertebral axial rotational angle (AVR). Cobb angle and thoracic
kyphosis were measured in the X-ray film. Results: The mean Cobb angle was corrected from 57.5°+9.8° to
13.6°£6.5° after surgery and settled at 16.2°+6.8° at 2 years follow—up. The correction rate of the major tho-
racic curve was 77.5% after operation and 73.3% in 2 years follow—up. AVR was also corrected from 29.4°+
9.3° to 14.6°+6.9° after surgery. The figure rebounded slightly to 17.4°+6.8° at 2 years follow—up with a cor-
rection rate of 49.5% after surgery and 39.7% at 2 years follow—up. For the region between T6 and T11, the

measured aorta—vertebral distances were significantly longer as compared to one week after surgery. Corre-
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spondingly, the distances measured from T7-T9 segment at 2 years follow—up were also significantly longer
than those measured one week after surgery (P<0.05). As far as the aorta—vertebral angle is concerned, the
measurements taken from TS-T11 segment prior to surgery were significantly greater than those taken one
week afterward. For T7-T10 segment, the aorta—vertebral angles measured at 2 years follow—up were signifi-
cantly higher than one week after surgery(P<0.05). With regard to the aorta—spinal canal distances, the pre—
operational values of T7-T11 segment, were significantly shorter than those one week after surgery. For T6—
T10 segment, the aorta—spinal canal distances at 2 years follow—up were significantly shorter in comparison to
the earlier measurements taken one week after surgery (P<0.05). Conclusions: In right-sided major thoracic
curve AIS patients, the aorta moved anteromedially relative to the spine after posterior correction and instru-
mentation, while in the 2 years follow—up, the aorta moved posterolaterally. In the treatment of AIS with pos-
terior pedicle screw construct, it was essential to evade the penetration of anterior vertebral cortex or pedicle
later cortex by pedicle screw which may cause aorta injury.
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Figure 1 Obtained CT data was individually adjusted to the coronal plane(a), then to the sagittal plane(b) for each ver-
tebra to obtain an axial section that passed through the center of pedicle Figure 2 Aorta—vertebral distance(BC), aor-
ta—vertebral angle(a), aorta—spinal canal distance(FD) and left pedicle screw length(GH) were measured in reconstructed

axial section from T5 to L2. The apical vertebral axial rotational angle() was measured in apical vertebra.
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Table 1 Results of the measured parameters of aorta’s position relative to the spine in AIS patients
- (mm) - (®) - (mm)
Aorta—vertebral distance Aorta—vertebral angle Aorta—spinal canal distance
Vertebral P 1-week 2 yeazirs 1-week 2 ye?irs 1-week 2 ye?irs
segment npe:::t_ion po?tj po?lT opl:gl_ion po%— poist.— opls;l:t_ion po‘?t._ pot';t'—
operation operation operation operation operation operation
15 52¢21 5019 49:1.9 73.65205 62.3:2147  66.5:21.2 6782  6.6£6.7 6.2+6.5
T6 5.7+1.8 4.1x1.77 4.0x1.2 88.8+17.5  80.6x14.0" 83.8+15.6 2.5+7.6 24+54 1.0+4.4%
T7 5.1+1.3 3.8+1.1¢ 4.3+1.7% 93.8+15.5 76.7+13.2%  82.6+13.4% -0.6+6.2 2.5+4.7% 1.1£5.3%
T8 4.9+1.5 3.6+1.1% 4.2+1.7% 91.1£15.0  754+11.0Y  83.9+12.4% 1.7+6.0 2.6+5.6" 1.1£5.6%
T9 4.8+1.5 3.6+1.07 4.12.02 88.5£143  72.6+13.27  81.2+12.8? 3.1+5.5 6.1+5.97 3.3+5.59
T10 4.2+1.2 3.4+1.4% 3.6+1.8 77.9+17.3  63.8+12.4%  68.9+17.7% 9.5+7.6 11.246.5% 8.2+6.1%
T11 3.8+1.2 3.2+0.9% 3.3+1.2 63.1+19.5 51.4+13.9Y  54.9+16.5 16.2+6.9 17.2+7.8% 16.2+5.9
T12 3.5+1.2 3.2+0.7 3.2+1.2 41.5£32.7  36.8+23.0 40.2+26.1 19.6+6.9 20.2+7.0 19.3+6.4
L1 3.5+1.3 3.0+1.0 2.9+1.0 25.2£37.0  21.1+30.6 23.2+25.0 22.5+5.4 21.6+5.9 22.1£6.1
L2 2.8+0.9 3.1+0.8 2.8+1.0 14.3+31.6 15.7£30.5 13.6+23.3 25.6+4.2 25.6+5.0 25.9+4.3
.D P<0.05;2 P<0.05

Note: (DCompared with pre—operation, P<0.05; 2 Compared with 1-week post—operation, P<0.05
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