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Case-control study on endplate injury of lumbar spine with two different intervertebral fusion methods ZENG Zhong-
ou™ ,WU Hong-fei, FAN Shi-yang,FAN Sun-wu,FANG Xiang-qian,ZHA O Xing,SONG Yong-xing,YU Wei,PEI Fei,and
SONG Guo-hao. * The Second Department of Orthopaedics , Hospital of Coast Guard General Corps of Armed Police Forces , Ji-
axing 314000, Zhejiang, China
ABSTRACT Objective:To summarize and compare the endplate injury occurrence characteristics and clinical results of
transforaminal intervertebral fusion combined with pedicle screw fixation through intermuscular approach and oblique lateral
intervertebral fusion combined with pedicle screw fixation in the treatment of lumbar disease. Methods : A retrospective analy-
sis of 213 cases of lumbar disease admitted from January 2016 to June 2019, including 73 males and 140 females. The age
ranged from 24 to 81 years old, with an average of (54.9+10.5) years old. The courses of disease ranged from 6 to 180 months,

with an average of (40.30+28.71) months. There were 35 cases of degenerative lumbar intervertebral disc disease,22 cases of
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giant lumbar disc herniation, 15 cases of discogenic low back pain,9 cases of primary lumbar intervertebral inflammation at the
turn of inflammation, 52 cases of lumbar spinal stenosis,47 cases of lumbar degenerative spondylolisthesis, 33 cases of lumbar
spondylolysis with or without spondylolisthesis. There were 191 cases of single-segment lesions,including 5 cases on 1, 3,24
cases on Ls 4, 162 cases on Ly 5. And there were 22 cases of two-segment lesions , including 3 cases on L, 3 and L 4,and 19 cases
on Lz 4 and L, 5. One hundred and ten cases were taken by bilateral pedicle screw fixation and interbody fusion under the poste-
rior muscle space approach (abbreviated as posterior fusion group ) ,and 103 cases were taken by oblique lateral interbody fu-
sion combined with bilateral pedicle screw fixation under the posterior muscle space approach (oblique lateral fusion group).
Observed the characteristics of endplate injury in the two groups,and compared the clinical and imaging results and complica-
tions of the two groups. Results: There were 8 cases of endplate injury occurred in 9 segments in the posterior fusion group. Ac-
cording to the number of cases, the incidence rate was 7.27% (8/110),1 case was male,7 cases were female,with an average
age of (63.22+3.51) years old. Among the 8 cases, there were 7 cases of bone loss or osteoporosis before the operation,5 cases
using banana fusion cages,3 cases using anatomical fusion cages. Three cases occurred in the upper endplate of the vertebral
body and 6 cases in the inferior endplate of the vertebral body. In the oblique lateral fusion group,there were 21 cases of end-
plate injury in 24 segments, and the incidence rate was 20.39%(21/103). There were 4 males and 17 females, with an average
age of (62.50+5.02) years old. Among the 21 cases, 16 cases were bone loss or osteoporosis before operation. There were 5
cases used large fusion cages,4 cases had abnormal endplate anatomy,and 3 cases had iliac crest hypertrophy. It occurred in
20 segments of the upper endplate of the vertebral body,and 4 segments of the lower endplate of the vertebral body. Two of the
21 cases of endplate injury combined with vertebral body fractures. The incidence of endplate injury of the posterior fusion
group was significantly lower than that of the oblique lateral fusion group. No incision infection occurred in the two groups, the
follow-up time was ranged from 12 to 48 months,and the median follow-up period was 12 months. In the follow-up,22 cases oc-
curred fusion cage subsidence in the posterior fusion group,43 cases in the oblique lateral fusion group,and 1 case in each
group occurred fusion cage displacement. There was no loosening, displacement or breakage of the internal fixation. The inci-
dence of complications in the oblique lateral fusion group 33.98% (35/103) was significantly higher than that in the posterior
fusion group 23.64% (26/110),P=0.039. The height of the intervertebral space in both groups recovered well after the opera-
tion, but it was lost to varying degrees during follow-up. The fusion rate of the posterior fusion group was 94.5% (104/110) ,and
96.1%(99/103) in the oblique lateral fusion group (P=0.083). At the latest follow-up, the clinical symptoms of the two groups
of patients were significantly improved. Conclusion : Two methods in treating single or two-segment lumbar spine lesions ob-
tained good clinical effects. The characteristics of endplate injury in the two fusion methods are not completely the same.
Although the endplate injury did not affect the final clinical results of the two fixed fusion methods, it still needs to be paid
attention to and emphasize the prevention and effective treatment of endplate injury,especially for oblique lateral interverte-
bral fusion.
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Tab.1 Comparison of preoperative general data of patients with lumbar disease between two groups
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21 5] 24 AN B, B %k 20.39%(21/103) ; i B
4 ], 2z 17 B 4E 9% (62.50+5.02) % 5 AR Hij £ 75 & &
U/ B A 16 5] 5 fit R Rl 2% K (4 Rl #R
1= )5 B AEAE LR R T S 50 4 6], B 0 A =
305 & A T HEIR E &R 20 A5 B, B4 TFHER T
LR 4 A BL20 ) 2 p 1 A O HE IR B T

#3 WMEABEHERTEEFANEEEZS KRB XIKE Cobb fLLE
Tab.3 Comparison of coronal plane and sagittal plane Cobb angle of patients with lumbar disease between two groups before

and after operation

JeE R T Cobb £ (x#s,°)

R T Cobb £ (xs,°)

215 L ¢ fH P tfH P A
AHI AJq 3~5d AHI AJ5 3~5d

e Bt Pl 41 110 2.53+1.03 1.05£0.62 9.37 <0.0001  37.29+9.24 43.73£7.91 3.21 0.016

FoMUmEL G4 103 2.66+1.15 1.38+0.79 8.92 <0.0001  38.10£10.17  43.92+8.25 2.87 0.038

¢ 1.48 1.53 1.76 151

P 0.126 0.061 0.921 1.042
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N3 M 5 AR BT T A ) AR, AR A LA X2 7S BB A IR T, Ly s M T B g 2 30 40K 52, e 75 AR T R M [R] i 45 8% A6 L
KA le, 1 RJSHEHE CT AR A . SR HR Ls Mefd EZrBifs, masPidEs 1g. K5 2 AT BEHEMAL X 28R 7 I A=
PR Ry A 5 AR R BT 7 o RAF  HE D Bl 5 R m S B The RJS 4 A TEHE CT 49 9F SR Bl s e g & @ s o 1,15 R
32 A TEEARE AL X 2R R % AR A BHLIRE LA, L s A [ B0 oy 32 45 K00, M 5 ARBR AT 7R A7 ME (0] il 5 @ it — 2P B 1k, 1L RS
32 A BB e e s X 2R R L Ls S BE T W 84k, L Ls AR TE W AR 2 A% Tm, Ine RS 32 A4S F JEHE CT P43 3 56 IR 1 A%
R HR Lo s HE ] L5 RAF

Fig.1 A 63-year-old male patient with L, 5 spinal stenosis  1a,1b. Preoperative AP and lateral X-rays showed a physiological curvature of the lumbar
spine ,with a decrease on the height of L, 5 spinal space 1¢,1d. The pedicle screw fixation and interbody fusion under the bilateral channel through the
posterior muscle space approach. Postoperative lumbar spine AP and lateral X-rays showed that lumbar vertebra was physiologically curved ,and the height
of Ly s intervertebral spaces was partially restored. The pedicle screws and the cage was on good position  1e,1f. Postoperative lumbar spine CT scan with
coronal and sagittal plane reconstruction showed the injury of the upper endplate of the Ls vertebral body,and the cage leveled the posterior edge of verte-
bral body 1g. At 2 months after operation, lateral X-ray of lumbar spine showed that lumbar spine had a good physiological curvature,the pedicle screws
were well on place,and the interbody cage was displaced backwards ~ 1h. At 4 months after operation the lumbar spine CT plain scan and sagittal recon-
struction showed the posterior displacement of the intervertebral cage 1i,1j. At 32 months after operation, AP and lateral X-rays showed lumbar spine
had a good physiological curvature,the height of L s intervertebral spaces was well maintained , the pedicle screws were well on place,and there was no
further displacement of the intervertebral cage 1k,1l. At 32 months after operation,lateral X-rays of lumbar spine hyperflexion and hyperextension
showed that no significant changes on L, 5 endplate angles,and no significant relative displacement of Ly s vertebral bodies 1m,1n. At 32 months after

operation, CT scan with coronal plane and sagittal plane reconstruction showed good fusion of L, s intervertebral vertebrae
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2 B, %56 4 L BATHENTE  2a,2b. R AT
HEIEMIAL X LR/ Lo MG R BT RS T2, Ly s 00 BT 5
JEFRE 2¢,2d. 2 TIAT RSN Ly s #5165
J5 T WUTE] B 630 T8 XU HE 5 AR SR AT [ 5 AR, RS
3 d JEAME LML X LR 7R Ly MR S AL R, T s A0
o BEVR A Bl Rl 8 B0 23 00 T A AR RO P [ A
i 2e. RJF 3 d BEME CT SF- 41956 IR 1 5 2R Lo s A
IF gl i i AR, LR 58 42 E AHE] B, Ls B 28 AR 40

2. RJ5 2 A HEME EAL X 28R 7R Las M ) RlA 2%
FZEMFE AL 2 ARG 4 D HIEMEER X &R Las #E
] gl & 25 Tk — B A 2h, 20 RJ5 20 4~ H BEAHEE
M X R 7R L s HME 0] Gl 5 485 T — 2B R A7, A o] i
AR O AR AR R UK, N EE RN, 2, 2K RS 20 A H A 2 0 13 X2k R L Ls 2845 A B2 0 W) S AR AL, T Ls HEAATTAR X
fit% 20,2m. ARG 20 A BEAE CT -1 57 e DR 1 R R T T 7 T s A 1) HEAS i £

Fig.2 A 56-year-old female patient with L, degenerative spondylolisthesis  2a,2b. Preoperative AP and lateral X-rays showed that L, vertebral body

slipped forward for | degree ,and the height of L, 5 intervertebral spaces decreased 2¢,2d. At 3 days after one-stage oblique,lateral L, 5 interbody fusion
combined with bilateral pedicle screw fixation under the posterior intermuscular approach channel, AP and lateral X-rays showed that L, vertebral body
was well reset,and Ly 5 intervertebral body was well reduced. The height has recovered well , the cage was partially located outside the vertebral body,and
the internal fixation is in place 2e. At 3 days after the operation,lumbar spine CT scan with coronal plane reconstruction showed L, 5 interbody cages
were deflected and did not fully enter the intervertebral space,and the upper end plate of Ls was injured  2f. At 2 months after operation, AP X-ray of
lumbar spine showed that the Ly s interbody cage was displaced to the left 2g. At 4 months after the operation the AP X-ray showed that no further dis-
placement of the L, 5 interbody cage ~ 2h,2i. At 20 months after operation, AP and lateral X-rays showed no further displacement of L, 5 interbody cage , the
height of intervertebral space was partially lost,the cage was slightly subsided,and the internal fixation was on place 2j,2k. At 20 months after opera-
tion, lateral X-ray of lumbar spine hyperflexion and hyperextension showed that no significant changes in the angles of L, and Ls endplates, and no relative
displacement of L, and Ls vertebral bodies 21,2m. At 20 months after operation,lumbar spine CT scan with coronal plane and sagittal reconstruction

showed basic fusion of L, s intervertebral vertebrae
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