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Abstract

Background and purpose: Oblique lateral interbody fusion (OLIF) restores intervertebral height
and indirect decompression by placing a large intervertebral cage, and the support provided by
the large intervertebral cage allows the OLIF technique to be performed without posterior pedicle
screw fixation, resulting in the Stand-Alone technique and lateral plate fixation. However, these
techniques cannot provide adequate support stability for all patients and have a high rate of endplate
collapse, which can lead to fusion failure. This study investigated the risk factors for endplate col-
lapse after OLIF by analyzing the clinical data and intraoperative decision-making differences among
patients undergoing lumbar fusion with an oblique lateral approach. The aim was to guide the
clinical selection of a more precise, safe, and effective surgical procedure. Methods: Sixty-four pa-
tients who underwent OLIF and OLIF combined with lateral plate fixation in our hospital between
February 2021 and February 2022 were selected, with a total of 80 surgical segments. They were
divided into collapsed and non-collapsed groups according to the presence or absence of collapsed
CT endplates at 6 months postoperatively. The general data (gender, age, BMI); imaging data (wheth-
er combined with slippage, dynamic stability of the vertebral body, mean CT values of the verte-
bral body above and below the responsible segment, and the number of fused segments); surgical
decision and differences brought about by intraoperative operations (change in vertebral space
height, whether combined with lateral plate fixation, and whether combined with intraoperative
endplate injury) were compared between the two groups. Potential risk factors with P < 0.05 in
the univariate analysis were included in the logistic regression for multivariate analysis and plot-
ted on a line graph. Results: Out of 80 operated segments, endplate collapse occurred in 24 cases
(30%). Risk factor analysis showed that dynamic instability of the vertebral body, low CT values of
the vertebral body, and intraoperative endplate injury were independent risk factors for post-
operative endplate collapse. There was no statistically significant association between patient gender,
age, BMI, number of fused segments, vertebral body spreading height, and combined lateral plate
fixation and the occurrence of endplate collapse. Conclusion: Dynamic instability of the vertebral
body, low CT values of the vertebral body, and intraoperative endplate injury were independent
risk factors for postoperative endplate collapse. Combined lateral plate fixation did not provide
significant protection against postoperative endplate collapse. Stronger internal fixation should
be used in such patients.

Keywords

Oblique Lateral Lumbar Fusion, Endplate Collapse, Risk Factor Analysis, Choice of Internal
Fixation

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

ARFAIMIU N I JEAE Rt A 3 PR = 55 B K L T F) A B ] R B SR M, AR SRR T RIALA . )
WS EME RSN, AR T AHEERRRE. 1 HARSA IS, B s a8t

DOI: 10.12677/acm.2023.134846 5990 I PR = 2 3t


https://doi.org/10.12677/acm.2023.134846
http://creativecommons.org/licenses/by/4.0/

LIgE/

[1]o HFARMEZE I ERIMER A SN, R ZRHERIBR = B, A5 7 SR8 0y e,
AN 225 FHE ] FLAIAE S 1) A1 9R [2] [3]. 8 2 IR 2 DR St TR A & RGP ARG 2, H
FAREFEME . K. RG] [5].

AR ATEA AR A e T, ImR BN Z =778 $4i Cage E AR Stand-Alone
FOR, AT AR E 2 DL G J5 J7HE S ARERET BN

Stand-Alone Hi AR NTTE, FARBAEE, Sk, SMEZAREARPEEFE L RS, Hit
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R FZm BT S-A FERE Lo
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PR BRI, FEA AR AR AL . AN B35 3G TF RIS (R B 15 00 R ER LA AR e Y, X T84
SEEARAL (AR e B AT LAk B3 A0L 5 B ME 5 ARBRET /KPR T A I O R AL 30 B BRI AN 2 [9]. 5 4l
PEAABHE B E BR T30 A, BB IRAEMIA ST IE ST A R, X T RS PR LR a1 LB A ik
— B .

AT TR [ 24T 7 i 25 1 4R A2 Stand-alone B AR KAl U 7 AW AR [ 5 (¥ 64 915, 3 80
ANFARIB . X EEARAT MG BB R AT R R, RS EEsRar B EE, i
BALERR, AR SRR A IR RGP e 7 2.
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SE IR B  AHIEST R BB 43 A, T8 T AT ), B B ORI B R e e 2% DR 2 (bt 5 : QYFY WZLL
27637).
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ERARE: 2) PR RPN, (Rl R B AT SO UM IR AR s 3) BRAETE L3-5 /KT Mk
FARSE; 4) 26 MHIMBE

FEBRPRE Y. 1) 1 BECL RN I 2) kIR M 3) JIRGL R OIRGL -4 4) 4R35 BUR
A%: 5) L3-5 FHEE I L.
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P e Bl EA 20 (ERL BB HETFARGR SRR LT TR, OLIF FARMIEIRAERR FHET . 78
RIS, KEFEE T AMEML, FR5S NHE BASHERRERIBR . b iMER A a7 3 Bk
AbSPATHETT A 4 K B D) 1o TR AR Jok B 4 2 BB AL PR - s P K VL2 T ) i 4R R J5
AL B A RN ZE JER , 75 AT 1R B 80 B B 28 R Hi NS 78 ™5 & 5 5 (DBM) (Wright Med-
ical Technology Inc., Arlington, FHZNPGMI, 3&[E)HE A fl& 25 (Clydesdale B R 48, £y, HIEL, H
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FRESAR KT 0.5 em, (EARGFEHEAE R OLIE 1(A)), TS STET B L FHEARRIFA R CT it 51
CT {8, CT{H#47 1 Hu (Housfield)# 7, CT %45 (GE Revolution CT), HJ& 120 kV.

@ MEMRSSIRIE Cobb ffi: £EZN I X & v b, M TTAREIBR B ALAEAA T 2% DA R R AR 253 A
LR, A ELLAR AT AU A R KT Cobb f . 23ilIl&id JE A2 Cobb ff1, 1224 a; i fH{ Cobb
i1, A b, M Cobb AA2ML =a—-b (& 1(B)).
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Figure 1. Measurement of imaging parameters
E 1 gEFESHNE

2.4. CEIFRERENX
1) RPZARBG: RPEWEAFRIZ] CT bR IEELRAZEL(E 2(A)).
2) RIGAMIFM: ARG 6 MNH CT ZRALE G B &M R MFEE L 3 mm (K 2(B)).
3) MEERBAEANTE: RIS IACFH AL >3 mm 8iff EL4L > 11°,
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Figure 2. Diagnostic criteria for endplate injury
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3. &R
3.1 ZiAFE IR

AW FILNSTE A B 64 9], 35 80 NFARIBL. AW T M FARITE, Frel T3¢
H IR R AR R R AR B DL R BON AL, 1A AN BA

L 26 6, Lotk 54 4, PR N(63.7 £ 7.9)% . XUVIEL 16 B, HEL 48 4, FARITE G
4 L3/4 5B 20 51, L4/5 5B 60 il iRHEAR S 6 N H E A CT, RJF LM EH 24 ], KA%H 30.0%
(FEF 1),

Table 1. Description of clinical data of the study population

= 1 W ABfilm R sEhmig

i R 5% WEFLAAE N =80

P, %tk 26:54
ik, B 63.70 (7.93)
BMI, kg/m? 26.22 (3.14)
JEMEMER CT {4, Hu 117.68 (31.01)
ARHTZW, (%)

e 66 (82.5%)

JEEHE Vi i hE 14 (17.5%)
MEARATE, n(%) 10 (12.5%)
A B, n(%)

BT 48 (60.0%)

XATB 32 (40.0%)

THEFT B, n(%)
L3/4 20 (25.0%)

L4/5 60 (75.0%)
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Continued

WIE €773 n(%)
Stand-Alone
075 B AR [] 7E

HEI] = EAR AL, mm

ARep &gt n(%)

ARG LARIBE, n(%)

66 (82.5%)
14 (17.5%)
3.61 (1.78)
16 (20.0%)

24 (30.0%)

LA R LTI & ARHEEROR . KRR UBE(E 2 ) FR.

3.2. 1BPEA SFIRPAA B E AN B R RS

TERJGEMARR A P I B R 19 6, ik 37 B, “FH4ER N(63.29 + 7.41)%, Pk
FIEH(BMI) A (26.07 + 3.14) kg/m?, “F- I fEHE CT {8 9(125.08 + 28.25) Hu. 12 i A HEAHETE i 19 151(33.9%)
FRATEAEME S M 37 151(66.1%), MEMEMEAAZIAS TR 4 61(7.1%) . TER G EBIRPAL T 3A 51 7 6, %
P17 1], 4R R4 9(64.67 £ 9.14) % , T ik FL 15 % (BMI) 9(26.56 + 3.18) kg/m?, “F- 14 fEHE CT {8 9(100.40
+ 30.78) Hu. 2 Wi A AT I 8 1511(33.3%) , FA Al IEHE AR 7 Bk 4% 16 191 (66.7%) , IEAEME R BN 25 A F2 6 1411(25%)
PRALEEEEMN] . AFE . BMI SRR 5 TH G .35 72 7 (P > 0.05), A Ji5 AR A4 3 TP EHEMEIA A
Fa b 3 T AR ZARUIR PR (P < 0.01), i FIIEHEMEMR CT (E 22K T IR AR M4 (P < 0.05).

X FAR YR 51 R 1) 22 5, AE3 PaA 2 AR ME ) 1 AR 40 (3.75 £ 1.73) mm, WU B F AR 22 451(39.2%)
AR ARG 5 11(8.9%), BEAMI 7 AN [E 2 11 91(19.6%) . A Jo LM 35 e 4L Fp B 2 P A M 1) 5 FE ARk Ay
(3.28 £ 1.91) mm, XU Bt TR 14 1](58.3%), A Hpr Z& 45475 11 151(45.8%) , BK-E 75 B4R [H 7€ 3 41(12.5%) .
WAL B EME R S ARl Al G 1 B, R A I T MR ] e TG 2 72 (P > 0.05), TMisRkAZA
AR 2R A EUR E T AR RREZH (P < 0.01) (4 2).

Table 2. Univariate analysis of patients in the collapsed and non-collapsed groups
2. WPEH SAEEMRE B E R E RO

i H JEIBBE A (n = 56) M4 (n = 24) P
ELAASH

P, Bk 19:37 7:17 0.667
R 63.29 +7.41 64.67 £ 9.14 0.479
BMI, kg/m? 26.07 +3.14 26.56 + 3.18 0.521
JEHEMEAA CT {8, Hu 125.08 + 28.25 100.40 + 30.78 0.01"
RATIZW, n(%)

MEE R ST 37 (66.1%) 16 (66.7%) 0.959

JREE A g ot 19 (33.9%) 8 (33.3%)
MERRFL, n(%) 4 (7.1%) 6 (25.0%) 0.027"
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Continued
FRUSRKER
HME]) B AR AL, mm 3.75+1.73 328191 0.279
Rl T B AR (L:2) 34:22 14:10 0.842
R LR B45, n(%) 5 (8.9%) 11 (45.8%) <0.001"
I I 7 B AR [ o 11 (19.6%) 3 (12.5%) 0.441

EGAR R LFIH & bR AR R DB (E ) FR. TP <0.05, INAERASIER L.

3.3. ExBREEMN Logistic BT 4T

HAHE RN Href P < 0.05 HYRFAE SR N R EHEMER CT I9ME  EAEZN A TR B AP AR BN
#| Logistic [AIAITEZ BT, ZEIRI(E 3). BAWS HRHEMA CT $ME . FEHESN S AR SR b 2 bR 4
PiFE R OLIF A5 AR R AT SR R 22 (P 48 < 0.05) . FEAENAS AR B AR IR B I BE R 20 0 A
SEH IS A5, RAHEBERYIE, LRI KR AR L AT LRI 6 1

Table 3. Univariate analysis of patients in the collapsed and non-collapsed groups

3. IPMRE SRR E BE RSN

WA OR P1H 95%CI of OR
HEfR CT $91H 0.971 0.013 0.949~0.994
JEHEA RS 5.349 0.036 1.112~25.718
AR 2 AR 44 6.514 0.006 1.703~24.917

3.4. TR EY A9 STV

WA Logistic WA, AL IR I 2x 1 51 22 1B (1] 3), AL AUC y 81.8% (141 4), IR
AR A TN R RE -
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Figure 3. Nomogram for postoperative endplate collapse
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ROC Curve
100 -
63.6 (62.5%, 91.7%)
80
£ 60+
2
5 AUC: 81.8%
&
» 40
20
0 -
1 1 1 1 T 1
100 80 60 40 20 0
Specificity (%)

Figure 4. ROC curve for risk factors for postoperative endplate collapse
4. REEERIFMEREKREZR ROC #hzk

4. 7ig

RN 77 N 25 JEAE kA AR (OLIF) & — PR AL IEME R A F AR 7 20, Bt B RE L, il
I 5 BB L2 ) ) 2B B D R Bk A, AR /N, SHLAI 3845 2, R AN R 6 I 5 I AULEAL S
Yl A TS5 M, AR TR E . OLIF [P AR & it B K OHE Rl B A 23N, 7800
FEFF IR HME R BRI R B, A5 7 R 0y Fe P, AT a2k 21 AR (] FLANE 5 A TR a0l e o g FLEAR
SANFHRMEE, D 5l E &85 .

W2 G AT CAUESE T AR & RIFIOMEARRL G2, 78], XTI BARR. FRA e
RAOTWGTE I B I RGP IVFRTE AR, BFARREAE . R kil REREEY. AT RIER D .

F T A (R R 2% BT SR AT A 4% 77, OLIF AIARMEIR IS AR, S5 AP E e 5 2. ik
R LD R IR ARSI, R e SRIR A SR A 1 R T S A S ARMRAT B R R BRI
TR AP VE i B o A MR A e A 1) SE 3 T AR A 13 100 G o3k S 8 PO A 75 AR MR ET i s, T IR 75 BT 4 1)
FARIF ], FEIARSAET & B2 5 = [6]. AR5 % ] (10 58 45 0 e AN 43 4T 2 DRI Dy oA ] o S A A2 T EH A
JE ARG, HAN FRET B S B, SRR i T AR S RN S, TS B SR
Pr, 28 IR ™ I R B U DA R A AN BT RIIE TR, M4 2020 4F The Spine
Journal KR RGiL4A, 19 /5, 736 4 H#E, 1103 7B Stand-Alone {1 T &% N 85.6%, i
FARFIEF T 11.1% [7] [10].

% R TN AR B 0 B LR R, B R R EAR I R /7, 2 H AT A A RS R 5
5 I 58 I ARt AR RS X SRR, AHEAT LIRS 5 R vk o B T B SZ A AR S 3R, R A
H 2 R ) 5 57 AR . RIS RUAE X 2RV TET2Rs il B ba B (R0 S B, A ) 2 MR B B o o R A
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TEHRFR A, AN/ a1,

CT /2 CT B &AL NS X L3l REAH U RE, & RBEERPS X FLmEe)), %E
AL, CTAE#E . I BFE AR AT M CT fud, Pt CT EME ST AIMNAEM, HAe
% B 0 R TR B P00 = B AT A IR PSR PR AR R B B R, I S R T . — BURAE AR E 1B AL
KU CT H5 8% BB ARG, v AR T BB kA[12]. Schreib &8 A\ IE S HLIKEN 775258
B T CT S5 B PR E A B & A SSME[13]. ARF7H, BRI F M CT {45(100.40 +
30.78) Hu, ‘53ERAZHI(125.08 + 28.25) Hu S ILHI I3 (1) 22 7% (P < 0.05), #R4# Logistic [71)4 541 & 51
LRI, CTEAHE N 1HU, ZARIBFAMIRERME N % 2.9%, 48 H EHE CT {E7E 145 Hu LL bR, 35
ToH A SERG IR 25, I AR S I A it KRE 36 F - Stand-Alone AR . (HEEEVEREMZ CT HMINESZ
CT ML A5 S i R Bz, AWFFL N B3 1 CT ¥44% 5 (GE Revolution CT, HiJ% 120 kV), #ff LAt
S%,

JEAE I B Ao e VAt R AR 5 IEAMERL A 10 0 — REZ R R, BATESNIAL X 4 AR SIRT Cobb
AR T 11 BT JE AL RE RIS 3 mm & SCABhE AT, i E AMENFLG 250 Stand-Alone £ AR IE2
NI 52, ExF OLIF AN[E] A [l e 7 A BR e/ AR B, FRaliME ) il & 3 B NAR BT XUIHE = AR ET
BN, BRSNS ESE LT RIGER 2 £5, BB RS T, mrE &RV E
B 4G EHESNAS AR B H STER G AR L G A TE IR Sy, INITT B8 5 7= AR 2 AR BB [ 14] . AT 5T
MR IR, A IR A AT 0 B KA L BRIR A IR 2 AR B #  5.3 . FTLARRFIS /1 X 45
IR T T H LR, T MRS AT B BNE I G 5 e 5 ARRET B[ 2, AR 5 ARG
RARLE.

AR A LA H A — TR TR bR, AR FRATF RS HAE R — TR SRR A L, ARG ity
ATLAEARSG CT R RIAM IAESL, WA IR F ARBTG5, AR &ttt 4k BT
B R R A B AT N ) o 25 55 R BRI o 1 o 201 T S ) SRR L M I it P D 2 11 o I
AR E LA B . R C BHE AR v] DL — D 3l BT AR B2 T 58 B e AR (4 1 . b e 4
PR 2 KRB AR 2 /8 71, MR IR E, KRG EBERMEIME ST 6.5 %, ATy
AR A PEEAFELMARTS, BEZEAMTL I A 5 3 [ 2

PR L AR AR T B A ) = A N, R PR A A BRI T GV E B EE X R (HAEAR S 2
BRI I BMI HREBI Gt 22 7, BF MR TE 2 fpdd A s ma & %5 5, i
S AR J5 AR R 1 R AR o TR B BELE A 50 CE DN CT AR B BT, i DAL 52 00 AR K Rk~
R B G B HOR: R — 52 I (R R R R S s AR 3353l , AR R Re BB R 5 R A s B 2 AT A7
EES, FREZAWNTERYS 53] TERAMRIST Y, RN HRHEEZ WA 1578, TN
75 S B VFA] LATE J5 4T Sk — B I AL

75 AR Ay — e 58 S A7 HO N i s 7 2, FEANAR SRR AT, AN B35 38 0 F5 AR 1455 S Bk ] fr e ity B4
PEERAM A e SR . — TR R T AN ] A ] e D7 A BR 7T /AR B 7 AR A B 5E Je , MEAR e A il
JE IS BT B 2 JFOR ) 66.13%H1 63.25%, S B0 B2 73 il N IR ORI 79.73%A1 74.55% . T AE =5 ARBEET [
SE, MEARA A R S5 SR T bR 28 JEOR 1) 54.24% 1 51.900%, #1555 20 51 N JE K 1) 50.38%A11 43.94%.
A LA 77 AR AT B SR R AR e A e R R e P, RN Je Vi B IR A S (B R 5 28 P 52 I g, EL Xt
T HEHE () JE ARG B PR HAS R [9]. ABFFUH, S-A B3 ST AR [E 2 B E M EARHE LR 22, i
LKA 75 B A g — TR ST PR 3 AT W o 485 SR Sl s O 7 BN ] 5 %o T2 AR I i 3 ff I oK = A
BEMRIER . BIBESE AR AR 7RISR [15], 52 A 1 7038 B e 075 B8R BT N g
ET 20 2N i /NP AR E AT, AN P2 AR SR T s e [16] . I DAY 6 FE 30 7 AR 35 P 1 S s DS 3

5
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5 SRR RO FH 3 AT g itk — 2B WE T

H7F 2 B B i O A ) i 5 8 2 SR v PR 2 AR B LR [10], AR SO0 83 TR S RO M ] e P AR A3k
7700, EIFRAGHBITER L. YRR R FE L HEME ] Rl & 8% /DI #REAE T R RE RS, el &
HEMIBR R, e BUE 2 K/NROMEIRI & #8.  BARMEMRIBR A A B FE . MERIR & SN IAL B . Hadh b2
MIRERE ST MEIR R L2250, ANHERRA Lo i R ATMEIRI BRI T8, SN eI v T O AME (9] B e
FEROMENERE & 4%, (HE AR ZERIFAR, REZERWIFRSBUEARIRHEZ — 4R LRG3 ER.

5. &g

AR 2t 5Bl AR LK SRR KA CT (B2 8 Stand-Alone HAR KA 77 #4572
AR TOE . U5 B Y [ 52 72 F I FIBIE 78 Hh AN BE Bl LE 8 BRER R PR B T SRR OR IR . T AR B TIAE Al M
X B AT VEARVPAl DAKE 645 24 10 9 T T 3

6. ~E

BTN — B O R BERT T, AN T 64 44 % 80 NFARTTBL, MBIEER D . HATFARY
SERCE [F—HIBA, HERIE G &N B BEEFARIEIE T FRL, BIreERAIT2EE NG
Z5t. AT ROEA R T 2 L KA R IIAT I .

SE
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