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[Abstract] Objectives: To explore the value of intraoperative somatosensory evoked potential (SEP) monitor-
ing in the treatment of degenerative lumbar spinal stenosis with oblique lateral interbody fusion(OLIF). Meth-
ods: The data of 92 patients who underwent combined OLIF and unilateral pedicle screw fixation for degener-
ative lumbar spinal stenosis with SEP monitoring the operation in General Hospital of Ningxia Medical Uni-
versity from July 2017 to February 2019 were retrospectively reviewed. According to Lee’s grading system of

lumbar central canal stenosis, all patients were divided into grade 1 group (n=31), grade 2 group (n=33) and
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grade 3 group(n=28). Our follow—up study lasted 12-23 months, averaged 15.6+1.8 months. The amplitude of
SEP was recorded and analyzed before disk excision and 5 minutes after implantation of fusion cage in each
group. The cross—sectional area in the dura(CAD) was measured on T2WI axial MRI. The disk height(DH)
and intervertebral foramen height(IFH) were measured on the lateral X-ray. Visual analog scale(VAS) score
and JOA score of lumbar spine were used to evaluate the clinical effect. Pearson correlation analysis was
used to analyze the correlation between the improvement rate of SEP amplitude and the improvement rate of
the radiographic and clinical results. Results: There were significant changes in the average amplitude of SEP
in the three groups before disk excision and after implantation of fusion cage under general anaesthesia (P<
0.05). The average improvement rate of SEP amplitude in grade 1, grade 2 and grade 3 groups were (48.32+
737)%, (112.34+18.67)% and (28.05+6.78)% respectively,
changes in SEP amplitude. At the last follow—up, the DH, IFH, CAD, lumbocrural pain VAS score and JOA
The

IFH and CAD in grade 2 group were larger than those in grade 1 group and grade 3

while 3 patients in grade 3 group showed no

score of the three groups were significantly improved compared with those at pre-—operation (P<0.05).
change values of DH,
group(P<0.05); There were significant difference in the change values of lumbocrural pain VAS score and JOA
score among the three groups(P<0.05). By the evaluation standard of JOA score, at the last follow—up, the
average improvement rate of JOA score in grade 1, grade 2, and grade 3 groups were (87.0+36.2)%, (85.8+
35.3)% and (46.1£26.2)% respectively, and the excellent and good rate were 93.5%(29/31), 84.8% (28/33) and
50% (14/28)

positively correlated with the improvement rate of DH,

The improvement rate of SEP amplitude in grade 1 and grade 2 groups were
IFH, CAD,

score. The improvement rate of SEP amplitude was weakly correlated with the improvement rate of CAD, leg

respectively.
lumbocrural pain VAS score and JOA
pain VAS score and JOA score in the grade 3 group. The improvement rate of SEP amplitude in eligible
cases in grade 1 group was more than 25.6%, and that in grade 2 group was more than 85.3%.
Conclusions: The improvement rate of SEP amplitude during the OLIF procedure in the treatment of grade 1
and grade 2 lumbar spinal stenosis can be used as an important reference index to judge whether the
indirect decompression is effective or not, and it has some reference value for evaluating the degree of
indirect decompression in the operation.

[Key words] Degenerative lumbar spinal stenosis; Oblique lumbar interbody fusion; Somatosensory evoked
potential
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il 7E 70~75mmHg , f8 2 A AE iy AR AE 1k 2 i B AN
AT SE AR Y 20% , F R i B R FH 4 5T R K ORR
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x1 3HBEN—MAH
Table 1 Summary of the patient demographics

194 (n=31) 29 4 (n=33) 394 (n=28) PlE

Grade 1 group Grade 2 group Grade 3 group P value
AEIS (4F) Mean age(years) 58.46+6.08 60.43+5.17 60.57+6.28 0.558
PESN L (574 1)) Sex ratio(M/F) 11/20 13/20 9/19 0.486
I H 54 (kg/m?) Body mass index 23.97+1.76 23.18+1.83 24.87+1.56 0.273
% B T{ Mean bone mineral density: T-score -2.0+£0.4 -2.1+0.3 -2.3+0.5 0.152
TFARATE[H (%)] OLIF level 0.976

L3/4 14(45.2) 15(45.5) 12(42.9)

LA/5 17(54.8) 18(54.5) 16(57.1)
(ﬁlfb{?‘}lgiﬁ?ﬁlﬁgﬁjrgi%rg(e% stenosis 10(32.3) 9(27.3) 8(28.6) 0.903
JESR[ 5] (%)] Low back pain 25(80.6) 27(81.8) 25(89.3) 0.626
E;?ﬁ;fff: %;E\ffj(r[lfgigﬁgls of lower extremity 23(74.2) 26(78.8) 24(85.7) 0.548
LR [#1(%)] Cardiopathy 3(9.7) 5(15.2) 4(14.3) 0.788
BEIRIE[1 (% )] Diabetes mellitus 4(12.9) 6(18.2) 5(17.9) 0.82
15 ML R[] (% )] Hypertension 5(16.1) 7(21.2) 4(14.3) 0.757
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Ji AE R T A ] B Ak BR AT SEP I i {8 R Rl A 2
B AJA 5Smin [ SEP J#F {6, SEP J% i {E 2 P40
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I K 97 %% 5 SEP U I o 3% 5 (4 A1 56 v R H
Pearson AH AT o THECHARILLE 702 (%) 8 4
SRR, KRR L LA GRS 58 7K 1fE
a ¥ 0.05, Pk P<0.05 NESE ST FE L,

2 #R

3 2H 95 M50 7E JRR I T M 1] it A BT 5 Rl 0%
AJG SEP P mE{E 1 2 S A gt E L (P<
0.05),3 42 ] SEP IRl H R 2 R A RITFE
SL(P<0.05,% 2), 3 HAHH 3 BIHEHE SEP JiiH
TeAEAT A2 AL

3 BE BT, AR UK BE DT I R &
IRETRA S el 5 2% T 0T, 3 4R IRV CAD |
DH . IFH B ARG B s | ¥4 Ge it 2425 5 (P<
0.05);2 24019 CAD .DH . IFH S8 (E I KT 1 4%
A3 WA AR 2R (P<0.05,% 3),
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Table 2 Amplitude of SEP before the disk excision

and after the implantation of cage

Hempe g PTACER e o)
ter the
Before the imnl . [ Improvement
disk excision "™P antation o rate
cage
y - -
lc}%ﬁ(?_ilﬂp 238+0.42 3.53:0.557 48324737
rade 1 g
(zfﬁff %jiip 1.54+0.45 3274067  112.34+18.672
4 — ~ .
IR (n=28) 87,036 1.05£0.487  28.05+6.787

Grade 3 group
D55k [ Bt Ak 3T AR L P<0.05: @5 1 HALM L P<0.05;3)
5 1.2 4L P<0.05

Note: ®C()mparcd with pre—operation, P<0.05; @C()mpared

with grade 1 group, P<0.05; B Compared with grade 1 and
grade 2 groups, P<0.05
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I 19 AR S5 R VR Bt 5 I R VAS TE 4> FEHE JOA
WA RS E, Aait¥ 2R (P<
0.05) ;3 Z 4L AR W BE U7 IEBR I VAS PF 43 1 A
JOA PFAr it AR (5 1 B 2 Fe4l/N (P<0.05) ;2
S A R U HE T I R VAS 4> FEAE JOA E43
BUBMELE 1 2 K (P<0.05) (R 4), ARIKFEYI I
e JOA VEArFRUEITE ST AL, 1 RALth 22 ), R 7

B, b 2245 16, P K% 93.5%(29/31) ;2 AL
19 6, B 9 ], v 3 451, 2% 2 B, 0 R 3 84.8% (28/
33);3 Atk 4 B, KB 10 1,4 8 B, 2 6 1,
K% 50%(14/28)

ARG IR B RYT A0S SEP I 1 o 36 2
Y Pearson FHIRPEHTES LT 5, 1 A A 2 2
ZH SEP % I8 205 % 5 KK BE Vi F CAD \DH \IFH |

x3 JHEARMERBRREHHZGZNE

Table 3 Pre—operative and post—operation imaging

A i RN G WA (%)
Pre-operation Final follow—up Change value Improvement rate
HE 8] 55 )3 (mm ) 0
Disk height 11.2+1.6 13.3x2.1¢ 1.9+0.9 17.3£3.5
A n=31) HERT 4L 55 1 (mm) 215439 23.9:347 25409 11.542.7
rade 1 group Intervertebral foramen height
R B () 125.5462.9 177.2448.3" 52.8+24.3 4172136
Cross—sectional area in the dura
HE 8] =5 )3 (mm ) ® ®
Disk height 9.2+1.4 11.9+1.9¢ 2.7+1.1% 29.3+5.8
22&2[1 <7L233 ) ﬁ:F I‘Fﬂ }L I%J_’E(lnm) 0] 2)
Grade 2 group Intervertebral foramen height 19.3+3.6 22.8:34 3516 17.8+3.9
e 2 . .
Cronen BB ER (e’ 98.3+40.9 167.3+56.77 69.2428.2 70.2425.2
ross—sectional area in the dura
HEIH] 55 B2 (mm) )
Disk height 6.2+2.1 8.1+2.5¢ 1.9+0.6 32.4+7.7
3% 4 (n=28) 8] L 55 B (mm) ®
Grade 3 group Intervertebral foramen height 15.843.1 18.32.31 2.5¢0.7 15.9+3.2
Croneo AR HR (mn’) 793205 133323137 5472183 69.1£22.5
ross—sectional area in the dura
(D5 AHT A P<0.05;@%5 1 4.3 4 1L# P<0.05
Note: (DCompared with pre—operation, P<0.05; @Compared with grade 1 and grade 3 groups, P<0.05
x4 3ARFERXBELRERE JOA TH5 K IERFE VAS T4
Table 4 JOA and VAS score before surgery and at final follow—up
ENi R BEVT MU fE W (%)
Pre—operation Final follow—up Change value Improvement rate
R VAS 45 (43) D
Lumbago VAS 5.3+22 1.4+0.6" 3.9+1.1 73.1£22.5
14 (n=31) Bl A VAS(4)) ®
Grade 1 group Leg pain VAS 6.2+2.1 1.2+0.7" 5.0£1.1 81.2+31.3
JBEHE JOA P43 (43) o
JOA scores of lumbar 11.7+4.1 26.8+1.9" 14.9+2.3 87.0+36.2
JBSE VAS P53 (43) O @
Lumbago VAS 6.1£2.4 1.7£0.6" 4.5+1.5% 72.4+29.2
294 4 (n=33) B VAS(43) ® ®
Grade 2 group Leg pain VAS 6.9+2.4 1.2+0.7¢ 5.7+2.1° 82.2+32.7
i SN (4 ~ =
J(ﬂiﬁJOAﬁfﬁ(ﬁ ) 9.5:4.4 26.241.97 16.72.12 85.8+35.3
scores of lumbar
7y SN (4 -
B VAS 4 (57) 7.442.9 412077 33£1.19 4442214
Lumbago VAS
3942 (n=28) BRI VAS(43) o ®
Grade 3 group Leg pain VAS 7.9+£3.0 4.9=+1.1 3.0£1.9 37.9+18.2
. A . .
BE# JOA 342 (1) 85425 17.9+4.07 956227 4614262

JOA scores of lumbar

D5 AHT A P<0.05:@5 1 HALHEE P<0.05;3)5 1 S 2 41 L4 P<0.05
Note: (DCompared with pre—operation, P<0.05; @ Compared with grade 1 group, P<0.05;
groups, P<0.05

(@ Compared with grade 1 and grade 2
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MRS VAS JKEAME JOA PF4r e H R L IEMH  85.3%,

K33 P SEP PR ok E R 5 R IR BV CAD | 3 21 iy S AL 451 DL IR 1~3

iR VAS K B AE JOA I 43 Y Bl 35 % 5 55 A0 56

(£5), 1 HAM KRB SEP Pedk H R AT 3 iFig

25.6% ,2 AL KR 1] SEP U i 2l 3 R 8K T OLIF J6Y7 HE B A% (14 J5 B3 Ay (] 206k | X6 F

#5 SEPRIEMEXRSRAMEHNZEMIGREELERWHEXED
Table 5 Correlation analysis between improvement rate of amplitude of SEP and improvement rate of image and
clinical data

MR MEMD M MEN] LR [#9R VAS BRAE VAS e JEAE JOA 3753

H#H (%) (%) HH (%) H# (%) % (%) W (%)
Improvement Improvement Improvement ~ Improvement rate Improvement rate Improvement rate
rate of CAD rate of DH rate of IFH  of Lumbago VAS of Leg pain VAS  of JOA scores
4 r 0.69 0.58 0.58 0.54 0.72 0.63
Grade 1 group  p 0.041 0.028 0.029 0.041 0.025 0.038
29841 r 0.66 0.61 0.65 0.58 0.74 0.69
Grade 2 group  p 0.027 0.032 0.041 0.028 0.035 0.027
A4 r 0.32 0.23 0.18 0.18 0.29 0.26
Grade 3 group  p 0.041 0.349 0.152 0.163 0.035 0.044

1 EHT,68% ab AujiEMAL
X £k 7w MEAEAR AR TA/S A o] BRAE 25
L4 HEfR T BB ¢ ARTT MRI 7R 14/5
ST 1 RAMEE A d R A T K
i W1 W, 22 R B SEP I% IE ik 3 R N
65.2%; R J5 14 A BT, WG R 97 2008
e~g A5 14 A IEMAE X 2k H o b
Bt BOME = MR AT R A, HEMIBR
TR JRE R A R] L 5 B R T i MRT
IR LA/S T 1 B B 42 1 B R i A
HR

K1)

Figure 1 The patient was a 68 year old male a, b Pre—operative X-ray showed lumbar vertebra was degenerated, 14/5

intervertebral space narrowed and 14 vertebral body slipped (1°) ¢ Preoperative MRI showed grade 1 lumbar spinal
stenosis in 14/5 level d The improvement rate of SEP’s amplitude of left lower extremity was 65.2%. At 14 months’
follow—up, the clinical effect was excellent e, f 14 months postoperatively, X-ray showed that the fusion cage and pedi-
cle screw were in good position. The height of intervertebral space and intervertebral foramen increased compared with
that before operation g Post—operation MRI showed that the cross—sectional area of 14/5 level dural sac increased signif-

icantly
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Figure 2 Male, 66 years old a, b
Preoperative X —ray showed 14 de-

generative spondylolisthesis grade 1,

LA/5 intervertebral space narrowed ¢ Preoperative MRI showed grade 2 lumbar spinal stenosis in 14/5 level d The im-

provement rate of SEP’s amplitude of left lower extremity was 150%. At 13 months’ follow—up, the clinical effect was

excellent e—g At 13 months after the operation, X-ray and MRI showed that the disk height,

intervertebral foramen

height, and cross—sectional area in the dura were increased compared with those before operation
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erated, 1A/5 intervertebral space narrowed ¢ Preoperative MRI showed grade 3 lumbar spinal stenosis in [4/5 level d
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Figure 3 Female, 69 years old a, b
Preoperative X -ray showed that the

lumbar vertebra was obviously degen-

The improvement rate of SEP’s amplitude of right lower extremity was 40%. At 16 months’ follow—up, the clinical effect

was good e—g At 16 months after the operation, X-ray and MRI showed that the disk height, intervertebral foramen

height, and cross—sectional area in the dura were increased compared with those before operation
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