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Analysis of the causes and clinical results of vertebral fracture during oblique lateral lumbar interbody fusion
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ABSTRACT Objective To analyze the causes of vertebral fracture during oblique lateral interbody fusion in the treatment of
lumbar spondylopathy , summarize the clinical results,and propose preventive measures. Methods Retrospective analysis was
made on the data of 8 cases of lumbar spondylopathy and vertebral fracture treated by oblique lateral interbody fusion in three
medical centers from October 2014 to December 2018. All were female ,aged from 50 to 81 years with an average of 66.4 years.
Disease types included 1 case of lumbar degenerative disease,3 cases of lumbar spinal stenosis, 2 cases of lumbar degenerative

spondylolisthesis and 2 cases of lumbar degenerative scoliosis. Preoperative dual energy X-ray bone mineral density test
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showed that 2 cases had T-value >-1 SD, 2 cases had T-value -1 to 2.5 SD,and 4 cases had T-value <-2.5 SD. Single seg-
ment fusion was in 5 cases, two segment fusion in 1 case and three segment fusion in 2 cases. Four cases were treated with OLIF
Stand-alone and 4 cases were treated with OLIF combined with posterior pedicle screw fixation. Postoperative imaging exami-
nation showed vertebral fracture ,and all of them were single vertebral fracture. There were 2 cases of right lower edge fracture
of upper vertebral body at fusion segment, 6 cases of lower vertebral body fracture at fusion segment,and 6 cases with endplate
injury and fusion cage partially embedded in vertebral body. Three cases of OLIF Stand-alone were treated with pedicle screw
fixation via posterior intermuscular approach , while one case of OLIF Stand-alone and four cases of OLIF combined with poste-
rior pedicle screw fixation were not treated specially. Results The 5 cases of initial operation and 3 cases of reoperation did not
show wound skin necrosis or wound infection. The follow-up time was from 12 to 48 months with an average of 22.8 months. Vi-
sual analogue scale (VAS) of low back pain was preoperative decreased from 4 to 8 points (averagely 6.3 points) and postop-
erative 1 to 3 points (averagely 1.7 points) at the final follow-up. Oswestry disability index (ODI) was preoperative 39.7% to

52.4%

there was no loosening or fracture of the pedicle screw system,and no lateral displacement of the fusion cage ;however, the fu-

(averagely 40.2% ) ,and postoperative 7.9% to 11.2% (averagely 9.5%) at the final follow-up. During the follow-up,
sion cage al the vertebral fracture segment had obvious subsidence. The intervertebral space height of vertebral fracture seg-
ment was preoperaive 6.7 to 9.2 mm (averagely 8.1 mm) ,and postoperative 10.5 to 12.8 mm (averagely 11.2 mm). The im-
provement rate after operation was 37.98% compared to preoperative. The intervertebral space height at final follow-up was 8.4
to 10.9 mm (averagely 9.3 mm) ,and the loss rate was 16.71% compared with that after operation. At the final follow-up, inter-
body fusion was achieved in all cases except for one that could not be identified. Conclusion The incidence of vertebral frac-
ture during oblique lateral interbody fusion in the treatment of lumbar spondylopathy is lower,and there are many reasons for
fracture, including preoperative bone loss or osteoporosis,endplate injury,irregular shape of endplate,excessive selection of

fusion cage,and osteophyte hyperplasia at the affected segment. As long as vertebral fracture is found in time and handled
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properly , the prognosis is well. However, it still needs to strengthen prevention.
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Tab.1 Related literature reports of vertebral fracture on OLIF

SCHk A I8 ISSTRCES MER BT % HER 37 IR HE 1A BT 19 Ak 3 7 X
ZENG % 235 3 Ji R A L BILRSFIRTT L 2 A N5 e =5 AR T [ 52
PATEL £ 15 1 JiE PR AR 1 RAFIRIT
KIM %55 46 1 A A AL Bl IS M S AR T I 2
PENNICOOKE %) 1 1 BB A e
OH %2 143 1 BB e
x2 HEEBHSHIEEMIGKER
Tab.2 Clinical data of 8 patients with vertebral fracture
WHTS MR AR/ % ERVZE:N il A3 M4 K A FR AL I fig J5 A b ¥y 5
1 S 61 OLIF Loslsalas Lo M A7 T 4 B BB A+ AR 25 5+ B U 2R Fib R 6 J
2 u 81 OLIF+PS Lys Ls Mef A b2 B BTG FA+F B AR i 1 37 B AR A
3 S 53 OLIF LislosLas Lo MEf A 2% LIS 5+ G L+ AR I #7 PS
4 S 59 OLIF+PS Lys Ls HefR AT %% BTN +R G AR T R B+ 2R WIS B
5 e 74 OLIF+PS Las Ls MEM A B2 BTG RA LG AR T AN IEA 2R I SRR
6 % 50 OLIF+PS LssLys Lo MERAT 2% 23 TEneVi] g § S BAR
7 % 78 OLIF Las Ls s {4 55 52 B BT FA+ 2R AR I #7 PS
8 S 75 OLIF Lis Ly MER AT N 2% T AR+ 3 7 1) AS TE+ A L35 PS

TE :OLIE Sy &AM ] 7, PS Ml 5 AR BT 81

TERRWESN, 75 2 61T ZRORJG 3~5 d {501 1 S
HF KRG 3 ;1 #1 Stand—-alone OLIF ¥ il & F- 1k F
AR, TEMR 6 J& J5 i 1 S BAR Y R T IRIE 3.
3 &R
3.1 IR UEEH

(1) W IRZE A AR . X TR B T AR 9 1]
WEZ) 1 J RIS s U] IR AE B, 4302k F VAS
(visual analogue scale, VAS) 143 1 Oswestry I g [
548 £ (Oswestry disability index, ODI) P #y A Fij . K
UCBE DT I 0 L A MET BE . ()R 48 hR AR e
3~5d O TR TFARBETHRTARSE 3~5d B
i 1k, T ) MR 1.5.3.6.12 4 H AT EHEE
AL X fidr, ARJG 12 A A A7 EHE e o ff 67 X
ARt s AR g 3~5d 12 M AT CT P 4IF 48 =4
g, LSRRl A A 07 B Bl U 3 R P A AR DR B
PR G0 AR B 3T 85 1 OO FIHE (8] Fl 5 17 0 5 D 62 T
X EEAHT . A S5 R AR B 1 ] A 1 7 7 A [ Bt
AR A . MENRIRE AR COOK 45 ™4 H i 31
P, BV 79 B (B A 3 2B /INRRE L i i HE
HRMRET M il 25 JR) B TG R Ak 335 5241, [R) I AE 30 1 o7
X L h FRlG T BETCAHN AL .
3.2 IGIREER

WIRFARW) S5 015 IR T ARW 3 1A )
F R IRSRSE U] 1 S e, BT S8 AR R, 1) (]

12~48 A~ P39 22.8 A H o R IKBEVI I, 195 W 2
2 VAS HIRET Y 4~8 73 (K15 6.3 7)) TR 2K
WRE T ) 1~3 43 CF34 1.7 43 ) s BEME T BE 2R BH &
g%, ODI f R I 39.7%~52.4% (SF- 1 40.2% ) Pk
52 E R FETT I 7.9%~11.2% (F-15 9.5%) .
3.3 ®geesiR

Bt 1 2ok A R H BEHE 5 AR IR ET RGeS Bl sl 2
PG AR 3T B X Bl A A TR (B 1R
2), il s JORE 1 S AL o MEAR B 4715 BOE M) B e B2 i
ARHTHY 6.7~9.2 mm (-] 8.1 mm) K & = AR J5 1)
10.5~12.8 mm (°F3y 11.2 mm) , R )5 5 K7 L& k5
2R 37.98% ; KK BEVTIT Jy 8.4~10.9 mm(“F-1 9.3 mm) ,
H5ARE K ERF16.71% ., LM BAR G
HETR] Bt g B AR AT B I A2, T 7 By 3 R v o 3
TR E R KBETTE R 1 51468 B #f 2 (K 8]
A5 N B R B, OF AT LB e ), AR B AR A
[l (1L 2) il %o 87.5%.
4 i
4.1 HEAE I K AR A

HE T]AF B AR A B A 80 T B 1 b P T A
MIRLEIRIT o 5 B TR) il 5 b, JC IR B Al b B Bk
FHRRA A E  MEVRE A% Oy 7 L1200 A iy s T A
HE [A] Bl & R (anterior lumbar interbody fusion, ALIF) |
HAEM A HER BL-G R (direct lateral interbody fusion,



FEE A 2023 455 HEE 36 555 53] China J Orthop Traumatol ,May.2023,Vol.36,No.5 + 409 -

B 1 B, 4,74 % RN S AR I M BCME AT L AR 2 W L s Al o) 25
G PEMER BRSO S RN 1a, Ibe A A 1E 067 X 28 4 7 A Ak BRI
A HERE R B MR S G A Le, 1. S RN Ly s #E 6] il 45 1065 )5 7 L
[i) B A B UM 3 T A S ARMRET A, RS 3 d AR IE I X £k g7 A AR
IIE R, L s A ) 0 g 6 0K A R e, A 5 MR TR, L - ZARBT , B £5 4 8 4
A Ls MEMRPY 1e, 16 ARJ5 3 d JEHE CT 4737 5K 1h 7 A 7 45 46 R 1l (o 3 Las
METT B, Ls M BOr a2 =B  1g,1h. RJ5 3.5 FWAMEEM AL X £ A
718 A A BIUSICRE A) A 5 AR ET R0, SRS 3 d AR L, L s R R BT vy B2 W) W 2%,
a0 1,15 RS 3.5 AR MEHE R JE 2R AL X 2R R 7R Ly Ls 24K A1 32 T8 W S
AEAE Lo Ls HERTCH] ARRS (R 1K, 1L ARG 3.5 AFEAE CT 43 I 5 R 1o A0 2 R
T T /R s ) 5 8 D, T8 23 H0R AT AR P A 8 R A i

Fig.1 A 74-year-old female patient with recurrent low back pain for 5 years, aggravated
with intermittent claudication for 1 year,was diagnosed as L, s disc herniation with spinal stenosis and osteoporosis  1a,1b. Anterior and lateral X-ray
films of the lumbar spine before operation showed that normal curvature of the lumbar spine was fair, the vertebral body was osteopenic,and the vertebral
body was osteophytosis  1c,1d. Three days after undergoing oblique lateral L, 5 interbody fusion combined with posterior muscle space approach surgery,
the lumbar AP and lateral X-ray films showed that the lumbar normal curvature was good,the height of L, s intervertebral space was recovered well,the
pedicle screws were in place,the upper endplate of Ls was injury,and the fusion cage was partially embedded in Ls vertebral body 1e,1f. Three days af-
ter operation ,plain CT scan and coronal reconstruction of the lumbar spine showed that the fusion cage was obliquely located in the L, s intervertebral
space ,and the upper right part of the Ls vertebral body was triangular fracture 1g,1h. At 3.5 years after the operation, AP and lateral X-ray films of the
lumbar spine showed that the normal curvature of the lumbar spine was fair,and the pedicle screws were in place. Compared with three days after the op-
eration , the height of the L, 5 intervertebral space had significantly decreased ,and the fusion cage had become embedded 1i,1j. At 3.5 years after opera-
tion, the lateral X-ray films on hyperflexion and hyperextension positions of the lumbar spine showed that no significant change in the endplate angle of L,
and Ls,and no significant relative displacement at Ly and Ls vertebral body 1k, 1l. At 3.5 years after operation,the lumbar CT scan showed that the Ly s

interbody fusion cage subsided, partially embedded in the vertebral body, and the interbody fusion had essentially occurred
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Fig.2 A 61-year-old female patient with recurrent low back pain for 7 years,worsened by radiaton of both lower limbs for 1.5 years,was diagnosed as

lumbar spinal stenosis of L, 5,154,145 2a,2b. AP and lateral X-ray films of the lumbar spine before operation showed that the lumbar spine was slightly
bent and rotated , with osteophytosis at the edge of the vertebral bodies 2c,2d. After oblique lateral interbody fusion of L, 5,154, L4 5, AP and lateral X-ray
films showed that the lumbar normal curvature was well ,and the L, 5,15 4, Ly s interbody fusion cages were on position  2e,2f. Postoperative plain CT scan
and 3D coronal reconstruction of lumbar spine showed that partial fractures at the front right lower edge of L, vertebral body = 2g,2h. Two years and eight
months after operation, AP and lateral X-ray films showed that the normal ourvature of the lumbar spine was normal. Compared with that after operation,
the height of the L, 5,154, Ly 5 intervertebral space was slightly lost ~ 2i,2j. Two years and eight months after operation ,the lumbar hyperflexion and hyper-
extension lateral X-ray films showed that the endplate angle of L, 5,154, L4 5 had no significant changes,and the lumbar vertebral body of L, 5,14, L4 s had
no significant relative displacement 2k, 2l. Two years and eight months after operation ,plain CT scan of lumbar spine and reconstruction of coronal and
sagittal planes showed that the 1, 5,154, L4 s intervertebral spaces were slightly lost,and the intervertebral fusion was well ~ 2m,2n. Two years and eight
months after operation, plain CT scan and 3D coronal reconstruction of lumbar spine showed that the right lower edge fracture of L, vertebral body was par-

tially healed
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