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Relationship between alterations of spine-pelvic sagittal parameters and clinical outcomes after oblique lumbar inter-
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ABSTRACT Objective: To investigate the relationship between spine-pelvic sagittal parameters and clinical efficacy before
and after oblique lumbar interbody fusion (OLIF). Methods: A retrospective analysis of clinical data of 65 patients with lumbar
degenerative diseases treated with OLIF were performed from July 2017 to July 2018. There were 26 males and 39 females aged
from 33 to 79 years old with an average of (62.72+10.23) years old. Oswestry Disability Index (ODI) and visual analogue scale
(VAS) before and at the latest follow-up were evaluated. Disc height (DH) and spine-pelvic sagittal parameters of the surgical
segment were measured before and at the latest follow-up ,including pelvic incidence (PI),pelvic tilt (PT),sacral slope (SS)
and lumbar lordosis (LL). According to the difference of PI-LL, it was judged whether Pl and LL match and the patients were

grouped, PI-LL ranged from -9° to 9° was set as matching group,and PI-LL less than —9° or larger than 9° was set as mis-
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matching group. The spine-pelvic sagittal parameters were analyzed before and at the latest follow-up of OLIF in patients with
lumbar degenerative diseases,and the correlation between changes and clinical efficacy was compared. Results: All patients
were followed up from 8 to 20 months with an average of (14.20£3.68) months. Operation time was (91.54+25.97) min, intra-
operative blood loss was (48.15£10.14) ml, and the hospitalization time ranged from 6 to 19 days with an average of (9.28+
2.50) days. Totally 84 surgical levels,46 patients were single segment and 19 patients were double segments. VAS and ODI
score were improved from (4.88+0.99) point, (67.60+13.73) % preoperatively to (2.85+£1.30) points, (30.57+6.48) % at the
latest follow-up. There were significant differences in VAS and ODI scores between before and at the latest follow-up. The
sagittal parameters of LL,PT,SS,PI,PI-LL and the surgical level DH were (42.80+16.35)°, (23.22+£10.91)°, (26.95+
13.30)°, (50.22+14.51)°, (7.53£16.13) °, (0.91£0.29) c¢m preoperatively and improved to the latest follow-up (49.95+
12.82) ©,(17.94+9.24) °, (33.71£12.66) °, (51.65+£10.26) °, (1.68+17.00) °, (1.20+0.40) cm;there were statistical differ-
ences in LL,PT,SS,PI-LL,DH before operation and at the latest follow-up ,while no difference in PI. LL of preoperative PI-LL
in matched group was (48.76+11.09)° ,and
groups. There were no differences in VAS,ODI,PT,SS,PI and DH between two groups. At the latest follow-up,ODI between
PI-LL matched group and PI-LL mismatched group were (29.40+5.93)% and (32.86+7.02)% respectively,and had differ-

ence in ODI between two groups ; while there were no significant differences in VAS,LL,PT,SS,PI,and DH. Pearson correla-

(38.00+18.37)° in PI-LL mismatch group,there was difference between two

tion analysis showed preoperative PT-LL was positively correlated with VAS; PT was positively correlated with ODI at the latest

follow-up. Conclusion ; OLIF has a good surgical effect on lumbar degenerative diseases,and could change spine-pelvic sagittal

parameters of patient to a certain extent,and further restoring the balance of the sagittal plane of lumbar spine.
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Fig.1 Measurement of spinal-pelvic sagittal parameters pelvic angle of
incidence (PI) :angle between line connecting midpoint of endplate on S,
and midpoint of both femoral heads and straight line that plumbly passes
through the midpoint of endplate on S,;pelvic tilt (PT) : the angle between
plumb line and midpoint of the upper end plate of S, and midpoint of
femoral head ;patella tilt (SS) :the angle between the end plate and hori-
zontal line on S;;lumbar lordosis (LL) :the angle between the upper lami-

na tangent of S; and the upper lamina tangent of L,
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F1 RSMUBEHMHEERES K 65 Gl BB ARFMEK XL VAS.ODI 45 REHF-FRZ XK SH L (x+s)
Tab.1 VAS, ODI scores and spinal-pelvic sagittal parameters of 65 patients treated by oblique lumbar interbody fusion

before operation and final follow-up (x+s)

I} i) ODL 46 %(%)  VAS W43 (4) PI(?) PT(?) Ss(°) LL(%) DH(cm) PI-LL(%)
A Hi 67.60+13.73 4.88+0.99 50.22+14.51 23.22+10.91 26.95+13.30  42.80£16.35 0.91+0.29 7.53%16.13
FRI/NC 30.57+6.48 2.85+1.30 51.65+10.26 17.94+9.24 33.71x12.66  49.95+12.82 1.20+0.40 1.68+17.00
t{E 23.971 11.580 0.845 4.948 3.316 5.422 5.141 2.588
Py 0.000 0.000 0.401 0.000 0.002 0.000 0.000 0.012
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5.93)%F1(32.86+7.02)% , H.22 34 45112 2 X (P<
0.05), M M4l VAS PT.LL.SS .DH %, % ST
Giit2EE L (P>0.05), W3 2-3,
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Tab.2 PI-LL match changes of 65 patients treated by
oblique lumbar interbody fusion before operation and final

follow-up (case )
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Tab.3 Comparison of sagittal parameters of spine pelvis, VAS score and ODI score between two groups treated with oblique

lumbar interbody fusion before and after operation (x+s)

TH ENi) ER/NC ]

VEFCAL (n=29)  RILHACZH (n=36) t{H P1a VCHLZH (n=43)  ZKRICHCH] (n=22) t{H P1{E
ODI 45 % (%) 68.59+11.48 66.81+15.42 0.517 0.607 29.40+5.93 32.86+7.02 2.096 0.040
VAS 353 (43) 4.97+0.87 4.81+1.09 0.643 0.522 2.91+1.29 2.73£1.35 0.524 0.602
PI(°) 47.93+11.09 52.06+8.19 1.724 0.090 50.09+7.79 54.68+13.61 1.464 0.154
PT(°) 22.83+8.29 23.53+12.74 0.267 0.790 17.12+8.27 19.55+10.91 0.918 0.365
SS(°) 25.03+11.48 28.50+14.57 1.072 0.288 32.93+11.34 35.23x15.07 0.690 0.493
LL(®) 48.76+11.09 38.00+18.37 4.551 0.000 49.86+7.02 50.14+20.06 0.063 0.951
DH(cm) 0.90+0.31 0.92+0.28 0.274 0.785 1.19+0.39 1.23+0.43 0.388 0.700
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Tab.4 Correlation analysis between sagittal parameters of spine pelvis and clinical parameters of 65 patients treated with

oblique lumbar interbody fusion

5iE AR (r {8 ARWBEYT (r 6)

PI PT SS LL PI-LL DH PL PT SS LL PI-LL DH
ODI $5 %k 0.062 0.121 -0.050  -0.129 0.164 -0.083 0.093 0.246 -0.099  -0.095 0.125 0.093
VAS #F453 0.250 -0.047 0.219 -0.174 0.321 0.122 -0.084  -0.070  -0.009 0.013 -0.064 0.089
PI-LL 0.286 0.218 0.025 -0.820 0.201 0.666 0.244 0.359 -0.796 0.048
DH 0.051 -0.097 0.120 -0.164 0.201 0.066 0.184 -0.080  -0.016 0.048

B2 B, 5,635  RATES WO IEMEE P I, IEHEN LAE 2a. R
HiFEAEAN 07 X 2k A3 ik, P1=45.0°, PT=31.9°,88=13.1°, LL=22.9° , Pl-
LL=22.1° 2b. RJ5 6 4> J HEHEM A7 X £ Jv Il i ,PT=44.5° ,PT=
28.1°,88=16.4°,L1.=34.3° PI-LL=10.2°

Fig.2 A 63-year-old male patient diagnosed as lumbar spinal canal

stenosis and lumbar slippage before operation 2a. Measurement of pre-

operative lateral X-ray showed P1=45.0°,PT=31.9°,SS=13.1°,L1.=22.9°,
PI-LL=22.1° 2b. Measurement of postoperative lumbar lateral X-ray at 6
months showed P1=44.5° , PT=28.1°,SS=16.4°,L1.=34.3° ,PI-LL=10.2°
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LL=-10.6° 3b. RJ5 6 4~ H BEHEMI(7 X 2k A il & P1=41.7° ,PT=9.9°,
SS=31.8°,L1.=38.0°,PI-LL=4.4°

Fig.3 A 56-year-old female patient diagnosed as lumbar slippage and
lumbar spinal canal stenosis before operation
operative lumbar lateral X-ray showed P1=40.6°,PT=9.1°,SS=31.5° ,LL=
51.2°,PI-LL=-10.6° 3b. Measurement of postoperative lumbar lateral
X-ray at 6 months showed PI=41.7° ,PT=9.9° ,SS=31.8°,LL=38.0°,PI-
LL=4.4°

3a. Measurement of pre-
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