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[Abstract] Objectives: To investigate the anatomic position of the abdominal aorta relative to spine in
degenerative lumbar scoliosis (DLS) patients with left or right lumbar scoliosis. Methods: A retrospective
analysis was performed in 142 patients with DLS and 132 patients without spine deformity(control group) from
January 2015 to June 2018 in our hospital. The DLS patients were divided into 80 cases with left lumbar
scoliosis(left group) and 62 cases of right scoliosis(right group), which were matched to control group in terms
of gender, age and body mass index(BMI). Direction of lumbar scoliosis(left or right), Cobb angle, apical

vertebra position and coronal trunk shift were measured by using X-ray plain radiography in DLS patients.
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The measurements of aorta—vertebra angle(a), rotation angle(y), aorta—vertebra distance(d) and the interval be-
tween anterior vertebral cortex and posterior aorta wall(Int) for each level at T12-14 were obtained by using a
Cartesian coordinate system established based on TI-weighted cross—sectional images of MRI. Independent
sample ¢ test was performed on comparison of a, vy, d and Int between the left group and control group, as
well as the right group and control group, then Pearson correlation analysis was used to investigate the asso-
ciation between the Cobb angle and the coronal and o, v, Results:
The average Cobb angle was 23.7°+12.7°(10.4°-42.5°)

45.2+10.7mm (25.5-77.7mm)

d and Int of the two scoliosis groups.
and the coronal horizontal displacement distance was
in the left group while they were 20.8°+10.4°(11.0°-48.4°) and 47.8+15.1mm
(25.4-77.5mm) respectively in the right group, and there were no statistical differences in the apical vertebra
position(P=0.280), Cobb angle(P=0.311) and coronal trunk shift(P=0.394) between the two scoliosis groups. The
mean angle a (-2.96°+6.40°)
left group(-2.57°+6.14°) and there was no difference between the two groups(P=0.554). The mean vy was 5.57°

gradually decreased from T12 to L[4 in the control group while irregular in the

+5.32° and the mean d was 4.62+0.57cm with a gradual increase from T12 to [4 and with statistical differ-
ence with control group(4.44+0.43¢m)(P<0.001) but with no difference in Int(P=0.832). Thus, the abdominal
aorta had no statistical angle change but a slightly longer distance away from lumbar vertebrae in left scolio-
sis compared with the normal ones. That mean o (-3.41°£9.44°) gradually decreasing from T12 to L4 in right
group was of no statistical difference with the control group(P=0.762). The mean y was —9.02°+6.71° and the
mean d was 4.54+1.84cm, with no difference with the control group(P=0.530) as well as Int(P=0.807). There-
fore, there was no significant variation in the angle and distance between the abdominal aorta and vertebrae
in right curvature of DLS compared with the control group. Pearson correlation analysis showed that there was
a correlation between rotation angle y and Cobb angle along with coronal horizontal displacement distance
(both P<0.001), regardless of the left or right scoliosis, but not in o, d and Int. Conclusions: In the right
group, a relative normal position relationship is maintained between the abdominal aorta and vertebrae while
the aorta is slightly away from the left pedicle in left scoliosis patients. Although not so much difference of
the relative position between DLS and normal people is found in this study, it is still of necessity to be alert
to aorta injury.

[Key words] Degenerative lumbar scoliosis; Abdominal aorta; Aorta—vertebrae angle; Aorta—vertebrae distance;
Rotation angle
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Figure 1

d and Int.

[llustration of Cartesian coordinate system and o, v,
Left pedicle—aorta angle (a): The angle formed by
the Y—axis and a line connecting the origin and the center of
the aorta; Vertebral rotation angle (y): It was defined as the
angle subtended by a straight line through the posterior central
aspect of the vertebral foramen and the middle of the vertebral
body and the sagittal plane; Left pedicle—aorta distance(d): This
distance was defined as a line connecting the origin O and the
nearest edge of the aorta; The aorta—vertebrae interval (Int):

posterior aortawall along the direction of d line
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Table 1 Apical vertebrae distribution in the left and

the right(convex) group

ThUAE e 26 A ™ 4
Apical body Left group Right group
T12 1 4
L1 7 8
L2 28 22
L3 32 19
L4 12 9

2) AEZEMNM AL d R SR 2 R T L 2 =2 )
B Gt 5 (P<0.001) . W BRZH Int f A fH H B
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MEFT, MEFBALRLSEIT%ES (P=
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FEAEAH S E (38 P<0.001) , #2785 B % Cobb ff1 38
TR FEE AR AN (i 5 B 25 10 18 A A A e B 3 i 446 o
MMWHE S o.d Fl Int ¥ITCEH B0 AHSCHE A0 1
1) Cobb i Fl e IR0 B o7 5 B 55 y W) FE 35 A7 A2 AH
Ktk (B8 P<0.001), 15 o .d 1 Int 7RI B AH
Ktk (R4),

3 itie
ADS 1 DLS 2 Fy T # [8] 45 A X FR PR R AR |
SEAR M E W A2 FRIGYTY, A DLS E &

®2 AMOASXERATI2~L4 ETER ay.d 7 Int BI5TLE
Table 2 Comparisons on «a, v, d and Int from T12 to [4 between the left(convex) group and the control group
a(®) v(°) d(em) Int(cm)
FEA ™ 41 POPIEE | e 26 X R et 2 X I A Ze i 4H X R4
Left group  Control group Left group  Control group Left group  Control group Left group  Control group
T12 1.71+10.25 1.06+7.02 2.36+4.13V  -0.44£1.25 4.03+0.61 4.02+0.39 0.37+0.07 0.44+0.12
L1 -1.78+7.14 0.30+5.2 439472V -0.32£1.56 4.41+0.43% 4.26+0.29 0.43+0.04 0.40+0.13
L2 -4.40+£5.85  -3.17+4.81 6.57+5.59Y 0.06+1.47 4.74+0.36Y 4.50+0.30 0.43+0.92 0.41+0.10
L3 -231+7.83%  -5.41+5.82 8.00+4.807  -0.14+1.51 4.91+0.43V 4.70+0.33 0.44+0.15 0.39+0.12
L4 -6.00£6.13  -7.63+6.13 6.38+5.54%  -0.10£1.57 4.95+0.40% 4.71£0.38 0.39+0.11 0.40+0.14
P4 Mean  -2.57x6.14  -2.96+6.40 5.57£5.32%  -0.18£1.48 4.62+0.57% 4.44+0.43 0.41+0.10 0.41+0.12

3R], DP<0.01;2P<0.05
Note: Compared to control group, (DP<0.01; @P<0.05
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B2 XTHR4L,63 % Ltk a BAESRKIEN X 2 A Wom S T8 005 5k 07 2k 4 b 13 K7 MRI &SI T2 InAUZ
R o 9-4.1°,d 9 4.60cm, Int 9 0.44cm 3 Ml 6l B tkEE ab FHAKIEN X 4 A F MR #Brim T2
TNEUZ R THAE N 13, Cobb 1 21.3°, a0 H-4.5°,y N 15.6°,d N 5.32cm,Int } 0.42¢m

Figure 2 The standard standing whole spine posterior—anterior X—-ray and lumbar spine MRI T2-weighted axis—image of

a case from the control group a The whole spine X-ray showed the case of 63 years old in control group with no
lumbar scoliosis and in coronal balance b 1.3 level MRI in control group was with a of —4.1°, d of 4.60cm and Int of
0.44cm Figure 3 The standard standing whole spine posterior—anterior X -ray and lumbar spine MRI T2-weighted
axis—image in the Left group a, b The whole spine X-ray and L3 level MRI of a 61 year—old women in the Left group.
The apical vertebrae is L3 and Cobb angle is 21.3° with a of —4.5° vy of 15.6°, d of 5.32cm and Int of 0.42cm

3 AMMASEA TI2~-L4 ETH KR a.y.d 70 Int B3t EE
Table 3 Comparisons on «, vy, d and Int from T12 to L4 between the right group(convex) and control group

a(®) v(°) d(em) Int(cm)
A 4 POPIEE| EER A X 2 A 4 X B A i 21 X B2
Right group  Control group Right group  Control group Right group  Control group Right group  Control group
T12 2.11+12.85 1.06+7.02 -6.86+4.427 -0.44+1.25 4.09+0.67 4.02+0.39 0.38+0.10 0.44+0.12
L1 0.28+8.20 0.30+5.2 -9.04+6.84Y  -0.32+1.56 4.35+0.97 4.26+0.29 0.43+0.13 0.40+0.13
L2 -1.01£6.61 -3.17+4.81 -11.48+7.807  0.06+1.47 4.53+2.11 4.50+0.30 0.41+0.15 0.41+0.10
L3 -4.47+8.81 -5.41+5.82 -10.49+6.887  -0.14+1.51 4.60£3.27 4.70+0.33 0.41+0.20 0.39+0.12
L4 -8.37£6.76  -7.63+6.13 -7.20£6.257  -0.10+1.57 5.12+0.477 4.71£0.38 0.39+0.16 0.40+0.14
FH) Mean  -3.4129.44  -2.96+6.40 -9.0246.717  -0.18+1.48 4.54+1.84 4.44+0.43 0.40+0.15 0.41+0.12

7 (D 5% A 1 P<0.01

Note: (DCompared to control group, P<0.01

4 FUNH 63 ¥ L EERH ab HHAKIEM X
2% v N L3 UK MRI BB I T2 AR  T5iAE S L3, Cobb
fl 22.3° ,a N -4.8°,y K -13.8° ,d N 4.73cm,Int K
0.44cm

Figure 4 The standard standing whole spine posteri-
or—anterior X-ray and lumbar spine MRI T2-weighted
axis—image of a 63-year—old female in the Right group
a, b The whole spine X-ray and L3 level MRI scan.
The apical vertebrae is L3 and Cobb angle is 22.3°
with « of —4.8°, vy of -13.8°, d of 4.73cm and Int of
0.44cm
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*®4 Cobb AERBRMBBIESELS a.y.d # Int B Pearson 18 3% 1443 47

Table 4 Pearson correlation analysis between Cobb angle along with the horizontal displacement distance ando, v,

dandlIntof the two scoliosis groups

TH o T2y T3y d V-2 Tnt
Mean o Mean -y Mean d Mean Int
LIES s P}\)/Elalue LIES N, Pf\)lgalue MRS P}\)/{flue LiES k4 P}\)/Elalue

Cobbffi Cobb angle
a4 Left group 0.010 0.949 0.569 0.000 0.012 0.942 -0.011 0.931
AN 2 Right group 0.048 0.798 -0.767 0.000 0.140 0.453 0.031 0.831
SR F A Horizontal displacement distance
ZEMM 4 Left group -0.003 0.987 0.674 0.000 0.017 0918 0.194 0.138
AN 2 Right group -0.071 0.705 -0.728 0.000 0.350 0.053 0.043 0.907
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