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Analysis of imaging factors related to isthmic spondylolisthesis/LLI Ning, ZENG Yan, ZHAO Chen, et
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[Abstract] Objectives: To explore the imaging relevant factors of lumbar spondylolysis and isthmic spondy-
lolisthesis in order to understand the occurrence and development mechanism of isthmic spondylolisthesis.
Methods: A retrospective analysis of 34 normal patients who underwent full spine X-ray radiographs in our
hospital from July 2018 to August 2020 were regarded as the normal group (group A), and their age was 18-
35 (26.8+£5.6) years old. In addition, 21 patients were selected in the lumbar isthmus fissure group (group B),
23 cases in the group with lumbar isthmic fissure with isthmic degeneration (group C), and 19 cases in the
group with isthmic spondylolisthesis (group D), the isthmic fissures of group B, C, D are all located at LS.
All images were determined by two senior radiologists. The spine—pelvic balance parameters and lower lumbar
anatomical parameters of all images were observed. The spine balance parameters include thoracic kyphosis
(TK), lumbar lordosis (LL), and sagittal axial vertical distance (sagittal vertical axis, SVA); pelvic balance pa-
rameters include: pelvic incidence (Pl), pelvic tilt (PT), sacral slope (SS); lower lumbar anatomical parameters
include: lamina angle, intervertebral space angle were recorded and analyzed. One-way analysis of variance

was used to compare the differences in imaging parameters between the 4 groups. The Logistic regression was

F—IEE BN I (1988-)  FEEM LW A R385 1] -1 SR R AR %
L35 £ (023)60353074  E—mail :lining_cqmu@163.com
JIRAERE 4 E-mail :300766@hospital.cqmu.edu.cn



o A A 2 R 2021 4EA 31 4855 7 1)

Chinese Journal of Spine and Spinal Cord, 2021, Vol.31, No.7

599

used to analyze the revelant factors of lumbar spondylolysis and isthmic spondylolisthesie. The receiver operat-
ing characteristics curve(ROCC) and the Yorden index were used to determine the critical value. Results: The
results of one-way analysis of variance showed that TK, SVA, PI, PT, SS, L3 lamina angle and 14 lamina
angle were different among the four groups, and the differences was statistically significant(P<0.05). Logistic
regression analysis results showed that SS, TK, L3/4 intervertebral space angle and L5/S1 intervertebral space
angle(LSA) were closely related to the occurrence of lumbar spondylolysis. SS and TK were positively related
to the occurrence of lumbar spondylolysis(P<0.05), L3/4 intervertebral space angle LSA was negatively corre-
(P<0.05);
occurrence of isthmic spondylolisthesis(P<0.05). The results of ROCC and Yorden index showed that the ecriti-

lated with the occurrence of lumbar spondylolysis PI and SVA were positively correlated with the
cal values of the positive correlation factors SS and TK of lumbar spondylolysis were 28.4° and 25.8°, the
critical values of the negative correlation factors L3/4 intervertebral space angle and LSA were 10.8° and
6.0°;  The critical values of PI and SVA,
were 50.5° and 10.9mm. Conclusions: SS, TK, and 13/4 intervertebral space angle, LSA, PI, and SVA are

which were positively relevant factors of lumbar spondylolisthesis,

closely related to the occurrence and development of isthmic spondylolisthesis. Increased SS and TK are prone
to lumbar spondylolysis, while L3/4 intervertebral space angle and LSA are protective factors for lumbar
spondylolysis; increased Pl and SVA are prone to isthmic spondylolisthesis.

[Key words] Spondylolisthesis; Lower lumbar spine; Isthmus; Spino—pelvic balance parameters; relevant fac-
tors
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Figure 1 Spine imaging parameter measurement: (Dthoracic kyphosis(TK), the angle between the upper endplate tangent
of the TS vertebral body and the lower endplate tangent of the T12 vertebral body; @lumbar lordosis(LL), the angle be-
tween upper endplate tangent of the LI vertebral body and the upper endplate of SI1; Bthe sagittal vertical axis (SVA),
The horizontal distance between the C7 plumb line and the upper posterior corner of the sacrum, the plumb line falling
in front of the upper posterior corner of the sacrum is recorded as a positive value, and falling behind is recorded as a
(Dpelvic incidence (PI),

straight line between the midpoint of the sacral endplate and the center of the bilateral femoral heads and the vertical

negative value Figure 2 Pelvic imaging parameter measurement: the angle formed by the
line of the S1 superior endplate; @pelvic tilt (PT), the angle formed by the straight line between the midpoint of the
sacral endplate and the center of the bilateral femoral heads and the horizontal vertical line; @sacral slope(SS), the an-
gle between the tangent to the upper endplate of the sacrum and the horizontal line Figure 3 Lamina angle: the an-

gle between the midline of the lower edge of the lamina and the posterior edge of the vertebral body



o A A 2 R 2021 4EA 31 4855 7 1)

Chinese Journal of Spine and Spinal Cord, 2021, Vol.31, No.7 601
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operating characteristics curve, ROCC) M 2% g
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(P>0.05,% 1),
2.2 MCHEZFE T

B A AN AR B .C FI D 41 1E A
MEWEFR 242, 28 Logistics [m1JH 404 i 7% ,SS TK |
L.3/4 HE ] B FA A1 LSA 15 FEAE ke 35 24 25 I A 5%, SS

(4)
4~6  13/4, T4/5 MERIF A B L5/ST MEMTBR A (LSA ) AR N 2R U126 5 T ME R 1 2k D14k 2 18] ) e £y
Figure 4—6 1.3/4, 14/5 intervertebral space angle and L5/S1 intervertebral space angle(LSA): the angle between the tan-

gent to the lower endplate of the upper vertebral body and the tangent to the upper endplate of the lower vertebral
body

1 4HEAREESHOILE (x%s)
Table 1 Comparison of imaging parameters between the groups
WA SR A4l (n=34) B41(n=21) C41(n=23) D41 (n=19) FfE Pl
Imaging parameters A group B group C group D group F value P value
AN C) 40.75+7.12 44.8618.57 46.056.75 53.0410.78 9.250 0.000
elvic incidence(PI)
L, 4 A o
AR () 14.366.15 15.3248.66 17.54+8.59 21.39+7.06 3.873 0.012
Pelvic tilt(PT)
Sl ol o
E‘E M ﬁﬁﬁim( ) 26.66+6.49 29.29+7.93 31.99+7.19 34.99+9.38 5.495 0.002
Sacral slope(SS)
TS T
ZRAR 0 T ELBE S (mm ) 16452714 —12.63:33.46  —10.61+27.74 12.6355.47 2.890 0.040
Sagittal vertical axis(SVA)
P I " £ (0)
Thorace kyphosis(TK) 25.15+8.38 25.86+8.38 32.58+7.81 33.71£9.19 6.729 0.000
F’fﬁbﬂ” 'ﬂlﬁzl("? 48.24+4.11 48.68+11.22 49.19+5.14 52.70+12.84 1.237 0.301
umbar lordosis(LL)
LwEAC) 24.61%5.10 24.79:4.83 27.36£3.90 27.45£3.30 2,971 0.036
amina angle
ﬁ T’fﬁ.ﬁ@ ©) . 22.86+2.76 23.58+4.09 24.814.23 26.17+5.33 3.148 0.029
amina ange
gﬁ D B A7 () 11.10£1.71 10.34+3.46 10.24+1.31 9.70+2.35 1.715 0.169
intervertebral space angle
La/s HEmBEA ) 12.70+2.08 12.37+3.49 12.26+2.04 11.06£2.97 1.650 0.183
1A/5 intervertebral space angle
LS/STHERIB A LSA(°) 13.704.11 12.704.23 11.89+1.83 10.715.09 2.548 0.061

L5/S1 intervertebral space angle
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28.4° TK>25.8°HF, & A= Ak ke 3 24 1) fs [z W dd
B 0 L3/4 HETH]BR £ >10.8° \LSA>6.0°0 , N %%
S K TEHEWRE 24, 24 P1>50.5° .SVA>10.9mm
BF, % A4 1S M fE R B K (£ 3) .

3 Wig
TEEAFE e P58 24 A IS 1) S LA 207 T IR 3R, AL 4

R2 EMHREAFMRSREREERRZEEEX
2 Logistics B A9 Hr & R
Table 2 Logistic regression analysis results of
imaging relevan factors for lumbar spondylolysis and

isthmic spondylolisthesis

MRFEEH B Pl
Imaging parameters B value P value
Lumbar spondylolysis
IR 0.169 0.000
JaAfE & o £
TK r‘ 0.089 0.005
L3/4 HE ] B2 £
L3/4 intervertebral space angle -0.386 0.007
L5/S1 A 1 B £
ISA -0.155 0.031
e 8 232 IR A ¥ IS
Isthmic spandylolisthesis
AT 0.123 0.001
PR T Al 1) 2 B
SVA 0.018 0.016
| BT MEMEW T RAR OC P R 2 i
UL H ARSI 2k (ROCC) 4347
- 8 L I A A A
i 1T i) ROCC 43 #1
Figure 7 Receiver operating char-
i acteristic curve (ROCC) analysis of
relevant factors for lumbar spondy-
Fi
— B lolysis and spondylolisthesis

Figure 8 ROCC analysis of rele-
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1 W

L (L] aa LE

vant factors for lumbar isthmic

i spondylolisthesis

R 3 AETEEU E IR Ik AR R ANk AR 2 PR M IR B Y I SRE

Table 3 Youden indexes determine the critical value of lumbar spondylolysis and isthmic spondylolisthesis

WG SR HHURR 1 - U 5 AR X AF
Imaging parameters Sensitivity 1- Sensitivity Specificity Yorden index Corresponding value
A ke 748 222
Lumbar spondylolysis
Py
T 0.762 0.324 0.676 0.438 28.4°
SR 0.714 0353 0.647 0361 25.8°
1.3/4 Hi: 6] B2 £ °
1.3/4 intervertebral space angle 0.444 0.441 0.559 0.003 10.8
Lo/ST R it 0.968 0.941 0.059 0.027 6.0°
e S 2 e N A 28
Isthmic spandylolisthesis
AT 0.632 0.167 0.833 0.465 50.5°
&T%mﬂﬁﬂﬁ% 0.526 0.167 0.833 0.360 10.9mm
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