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The trend of changes in spine-pelvic sagittal parameters before and after surgery in patients with double -segment
lumbar spondylolisthesis and their evaluating for surgery efficacy

ZHANG Wen-hong' ,YU Yang®,LI Hong®,LIU Fang’ (1. Hospital Department of Imaging, Jiangyin Hospital of Traditional Chi-
nese Medicine , Jiangyin 214400, Jiangsu ,China;2. Department of Medical Imaging, Jiangyin Hospital of Traditional Chinese
Medicine , Jiangyin 214400, Jiangsu,China)

ABSTRACT Objective To explore the trend of changes in the parameters of the spine-pelvic sagittal plane before and after
surgery in patients with double-segment lumbar spondylolisthesis (LSL) and to evaluate the value of the surgical effect. Meth-
ods A retrospective analysis of 95 double-segment lumbar spondylolisthesis patients treated with posterior lumbar interbody fu-
sion from October 2019 to October 2020 were analyzed ,including 31 males and 64 females;age ranging from 41 to 63 years
old,with an average of (52.10+4.35) years old;degree of lesion,47 patients with grade I and 48 patients with grade Il . The
surgical efficacy was evaluated according to the Oswestry dysfunction index (ODI) improvement rate at 3 months after opera-
tion. ODI improvement rate =50% was considered good ,and <50% was considered bad. Ninety-five patients were divided into
good curative effect group (74 cases) and poor curative effect group (21 cases) according to surgical curative effect. The clini-

cal data,such as gender,age,body mass index, course of disease,degree of disease,operation time,intraoperative blood loss,
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and comorbidities were compared between two groups were compared. The parameters of spine pelvis sagittal plane were ob-
served before and 3 months after operation ,including spine sacral angle (SSA),T1 pelvic angle (TPA) ,lumbar lordosis (LL),
(PI), pelvie tilt
(VAS) and ODI. The correlation between the changes of spine pelvis sagittal plane parameters and the changes of VAS and O-

pelvic incidence (PT) ,sacral slope (SS). Clinical symptoms were evaluated using visual analogue scale
DI before and after surgery were analyzed, and the value of spine pelvis sagittal plane parameters in evaluating the surgical effi-
cacy of patients with double level lumbar spondylolisthesis at 3 months after surgery was evaluated. Results The courses of dis-
ease and surgical time in the group with poor efficacy were longer than those in the group with good efficacy,and the degree of
lesion was higher in the group with poor efficacy (P<0.05). The SSA,TPA,LL,and SS of the group with good efficacy were
higher than those of the group with poor efficacy before and 3 months after surgery,while the PT was lower than that of the
group with poor efficacy (P<0.05). The changes in SSA,TPA ,LL,PT,and SS before and after surgery in the group with good
efficacy were greater than those in the group with poor efficacy (P<0.05). The VAS and ODI of both groups were lower at 3
months after surgery than before ;and the group with good efficacy was lower (P<0.05). The changes in VAS and ODI before
and after surgery in the group with good efficacy were greater than those in the group with poor efficacy (P<0.05). The changes
in SSA, TPA,LL,PT,SS before and after surgery were positively correlated with the changes in VAS and ODI (P<0.05). Three
months after surgery ,SSA,TPA ,LL,PT,and SS were used to evaluate the surgical efficacy of patients with dual level lumbar
spondylolisthesis. The area under the curve (AUC) was 0.868,0.797,0.875,0.822,and 0.853 ,respectively. The combined e-
valuation of all indicators resulted in the highest AUC,0.927,and the best sensitivity and specificity were 90.50% and
91.89% ,respectively. Conclusion The spine pelvis sagittal plane parameters SSA,TPA,LL,and SS of patients with double
level lumbar spondylolisthesis before and after surgery show an upward trend; PT shows a downward trend ; PI do not change

significantly. And the changes of SSA,TPA,LL,SS,and PT are closely related to the patient’s pain level and the improvement

of lumbar function, which can be used as parameters to evaluate the surgical efficacy.
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Tab.l1 Comparison of clinical data between two groups of patients with dual segment lumbar spondylolisthesis

i3 % PE 5/ 1] A% 9 T SRR WARE/F FAREHE AR A IFRE/ B
ZH - -

@ (xxs)/%  (xxs)/F  (xxs)/(kg-m?) | pE g (R+s)/min (x+s)/ ml  JEFRGE EILER 508 MIE
7 5179+ 7.53+ 23.69+ 136.85+  149.95+
AR 24 50 4 10 18 15
LE4 451 1.94 2.10 7.92 23.15
PR 5321+ 9.12+ 2438+ 155.03+ 16037+
{_F A T 5 16 4 7 6
B4l 4.86 2.06 226 10.17 25.76
K ¥=0.006  1=1252  1=3.270 1=7.104 Y=7.134  1=8697  1=1.776  x=0080 x’=0.685 x’=0.261
P 0.938 0214  0.002 0.008 0.008 <0.001 0.079 0777 0.408 0.609
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Tab.2 Comparison of Sagittal plane parameters of spine pelvis in two groups of patients with double level lumbar

spondylolisthesis (x+s )

Hf©
R i) 4159 111 %% SSA TPA LL PI PT SS
ARH JPRCRAFA 74 131.17x17.50 21.156.12 48.36+5.71 53.55+5.22 14.26+2.49 39.29+3.27
JPROREAL 21 105.42+14.64 17.26+5.37 43.62+5.19 52.57+5.08 16.752.68 35.82+3.94
el 6.153 2.637 3.422 0.764 3.977 3.341
P <0.001 0.010 0.010 0.447 <0.001 0.001
RIG3ANH PRI 74 143.43x18.65° 24.58+5.30° 53.71+5.28° 53.96+5.30 12.45+1.19° 41.51+3.40°
PB4 21 112.34£16.29 19.69+4.71 46.39+5.57 52.14%5.27 15.68+2.57 36.46%3.12
(18 6.921 3.819 5.540 1.184 8.210 6.112
P <0.001 <0.001 <0.001 0.239 <0.001 <0.001
TAMESZ THREFH 74 12.26+4.18 3.43+0.95 5.35+2.12 0.41x0.20 1.8120.53 2.22+1.03
el STRCRRA 21 6.92+2.86 2.43+0.82 2.77+1.01 0.43+0.21 1.07+0.45 0.64+0.35
(18 5.490 4379 5.391 0.400 8.825 6.895
PAY <0.001 <0.001 <0.001 0.690 <0.001 <0.001

SR AR R, P<0.05, T A

R Y

B1 B&,%5.50 % EHEBE la. KAt X &R 1b. R 3 4
AXZ%hR
Fig.1 Male,51-year-old,lumbar spondylolisthesis  1a. Preoperative X-

ray 1b. X-ray at 3 months after operation
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Fig.2 Male,57-year-old,lumbar spondylolisthesis  2a. Preoperative X-

ray 2b. X-ray at 3 months after operation
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Tab.3 Comparison of pain severity and lumbar function
between two groups of patients with dual segment lumbar

spondylolisthesis (x+s )

8] 2151 i1 %% VAS/ /3 ODI/%
AH SRR T4 6.12+0.78 59.62+7.35
PG 21 7.21+0.82 64.34+7.81
i 5.589 2.562
P14 <0.001 0.012

RE3IDH IFRRGH 74 1.46+0.51 25.24+3.15
IPAARE 21 3.53+0.63 51.69+6.97

tfH 15.560 25.051
B3 B, 4,58 % M BAE  3a. RETRRESEAN & 3b. A P <0.001 <0.001
J& 3 A A SRS E e
Fig.3 Female,58-year-old,lumbar spondylolisthesis  3a. Preoperative FARUEZ IR 74 4.66=1.05 34.38+8.13
sagittal plane parameters measurement  3b. Measurement of sagittal Tt TP R AL 21 3.68+0.92 12.66+4.29
plane parameters at 3 months after operation 1 3.873 11.756
Py <0.001 <0.001

x4 EHEBHEISHEE-BEAINKASHETLES
VAS.ODI £ B X%
Tab.4 Correlation between changes of spine pelvis sagittal
plane parameters and VAS, ODI in 95 patients with lumbar
spondylolisthesis

SSAZE  TPA 728 LL7Z8{k PT 284k SS 284k

fis feft e ft ft

VAS r 5863 5554 5729 6594 6321
TAE PH 0.001 0007  0.003 <0.001 <0.001
oDl r {8 6.759 6138  6.692  7.584 7221

A Py <0.001 <0.001 <0.001 <0.001 <0.001

B4 B, 2,498 EHEW AE  da. RTT X kR 4b. RJ5 34

H X & it —25 3 o ROC i &3 F M A J5 3 4~ J] SSA TPA |
Figd Female,58-year-old, lumbar spondylolisthesis ~ 4a. Preoperative  LL PT.SS AR XYY Br LSL 835 F- ARS8 08, 45
X-ray 4b. X-ray at 3 months after operation WM& FEIRIEALE T ARITZCN A B 1 AUC 9 1E

0.75 Dh b, B RAFPFAGRLRE , 5500 2 45 F8 bn Bk 5 0F
K, B UESAF AL B ORI S HOSSATPA L fihifty AUC 3531 0.927 , 5 (VP i U S -5 1 43 31
LL.PT.SS #7224 5 B FEMEDH BE B VIAH G . ABFSE 2 90.50% .91.89% , 1] 13 F T TF A7 30 i ¥4 75 T

RS EHARREISHAFSE-BREIRESHEITEFATRHMNE

Tab.5 Evaluation of spinal pelvic sagittal plane parameters in 95 cases of lumbar spondylolisthesis

fihn AUC 95%CI ZAH P 1R (L UL/ %0 R 5/ %
SSA 0.868 0.788~0.948 8.999 <0.001 <12251 90.51 78.38
TPA 0.797 0.687~0.907 5.279 <0.001 =22.36 76.19 75.68
LL 0.875 0.797~0.954 9.383 <0.001 <5143 80.95 83.79
PT 0.822 0.690~0.954 4.794 <0.001 >14.16 71.43 97.30
SS 0.853 0.764~0.942 7.770 <0.001 <38.87 90.48 66.19

ISRl 0.927 0.839~0.998 9.503 <0.001 90.50 91.89
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