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Abstract

Objective: To compare the short-term clinical outcomes of oblique lumbar interbody fusion (OLIF)
combined with posterior percutaneous pedicle screw fixation and conventional transforaminal
lumbar interbody fusion (TLIF) for treatment of lumbar spondylolisthesis and define the indications
for OLIF surgery. Methods: A retrospective study was performed on 54 cases of patients with lumbar
spondylolisthesis who were admitted from January 2021 to February 2023. Included patients were
divided into 2 groups according to the surgical techniques: TLIF (transforaminal lumbar interbody
fusion) (n = 33) and OLIF + PSF (OLIF combined with posterior spinal fixation) (n = 21). The peri-
operative conditions (operation time, length of hospital stay, intraoperative blood loss, etc.); at the
same time, visual analogue scale (VAS), Oswestry dysfunction index (ODI), imaging related indica-
tors (intervertebral space height, intervertebral foramen height, lumbar lordosis, fused segmental
lordosis and vertebral slippage rate) were compared before and after surgery. Results: Fifty-four pa-
tients were followed up 6 months. Compared with the TLIF group, the OLIF group had less intra-
operative blood loss and shorter length of hospital stay, as well as VAS and ODI 3 days after opera-
tion were lower, but the operation time was longer, the difference was statistically significant (P <
0.05). However, there was no significant difference between two groups in the postoperative VAS
score and ODI score after 6 months (P > 0.05). The OLIF group was significantly superior to the TLIF
group in the height of the vertebral space and the height of the intervertebral foramina at 3 days and
3 months postoperatively (P < 0.05). However, there was no significant different between two
groups at 6 months follow-up (P > 0.05). Additionally, there were no significant differences between
two groups in the lumbar lordosis, fused segmental lordosis and vertebral slippage rate of spondylo-
listhesis at 3 days and 6 months postoperatively (P > 0.05). Conclusion: Compared with TLIF, OLIF
has shorter hospital stay, less intraoperative blood loss, faster postoperative pain relief, and better
benefit from postoperative functional recovery, and the combination of OLIF with posterior percu-
taneous pedicle screw internal fixation technique is recommended in mild to moderate lumbar
spondylolisthesis and less intraspinal free nucleus pulposus.
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1. 58I

JEARE I I AE (lumbar spondylolisthesis, LS) & $i HH T-ME [0 BB AT Mol A8 . 647 &6 J5 R B0 b R EfR R 2R
TN RS, FEURMMEE A, MO @R figg, Mol NEREEC R AR, —BRARFGS
WEEN 4.1%~11.1% [1]o FEMENS BUGE 825 T BEME AR Bk R PEMEE B AT, 185 R I IEEE R i A ik
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PEECANEA NIRRT IR . NIBUMORTC Ay TV ERVE AT &, W MO BN R A G R, I XA
TEAR/MERERG, ™ H R AR LA . K2 BUEFH RAYIEZ R BHEIR 2] H2, T
SR B B OR ST IR T I, TARIGIT 2 — MR ik %

JREAFE M A 1R) i R A2 VR T AR T JBOE 1 5 FH R 7 200 DAZR ME [A] FLREEAE ME 18] # & R (Transforaminal
lumbar interbody fusion, TLIF) A3 1K 5 4 MUl FEAE AR () Bl & R AR — B8 T 72 M [3], TLIF FVIER
AN TS, MAEIRIFLEEN, el 7 R R S AR AR I AR, FEORER 15 U7 G5 A AR X e B A,
WD TP E AR E M R . EOR TLIF IPRIT AL R4, SR1M, TLIF, &G TLIF (MIS-TLIF), AMYX
TEARPFEHEFZNA, EFEOFROE, RS HEE. WA DRI AR J&HE S5 LN 24655
[4][5]; JFH TLIF FARERAEE THEE WERAE, AP HROMBE A 0 ) AU o

BEE I RS HORI R, LT V2 B R HE R Al & TR, ] an R A1 0] REAE HE 18] k-5 K (oblique
lumbar interbody fusion, OLIF). #&}&MUlFEAEME A Fl A& AR (OLIF) 22 E %3 Silvestre T~ 2012 4FH& H 524
B LIF [6], BLC) ¥ N TREMEBR IR TT o 2R 2R FH IR IVL A 3= 2 ik 2 18] () 5 SR 18] B 38152 A ]
FRBEAT HEIRI AL BE, A | JEMESS B8 T A MESS UL B0, PS8 RS B8 TR B KU, [RIA ] BAg2
BEBRA I FRTAE SO, 7800 MRS MEIR] v B2 R KM IR) AL, IX B0 K ¢ H K[ 7]. 5 TLIF AHEL, OLIF
IR, OREE T AR EAE R E 250, JFmeb 7R 145, [R5 25 B Yk 28 A 1 et bR TR 2K
AR, SR, BT EMERT AN T ARIEE e 2 R 2 B4R A%, I R AR f5 RS i &+
T AR AN B LS k547, FARBORESR WA . X BT ARTT &ALk .

tHT TLIF #1 OLIF fEF AR MGG H A EiZER, HETMANE#E OLIF FA R & B A 5 i 18R
(8]0 AWFFE B 75 LR SMU N B8 (OLIF) B & J5 B 28 J7 Ak =5 HRMRET P 1] 58 52 AR5 1 G 20 A 1) FL N 5 A 1)
G AR(TLIF) YA 77 A I T0RE R 30 BRI PR T R0 P [ ) B i 7 AT IBURE 7R OLIF (1) AT B IE

2. AREFZE
2.1. ISERER

[ PE T 2021 45 1 H 2 2023 45 2 A7ERTEREBLR 225 — It @ Be e B A AMEH T HE IR Rl & AR VAT 1
54 {51 ST B IEEAE T 0 A TR

PNARAE: © W KRR SPESS L, B tEA AT, B A XS . ) BE PR AR AE
@ AR FRERIA Meyerding 7059 1. 11 B2 1) 55T BOBEAE M B, I BLMES WIS Bz b ® R
AR IERUR 19T 3 AN H G RICRAMEE I e @ BEUiR AT 6 N, BEVT 3 5 R e %
® WHMELRE LB ERNHEFARERIE; © &FLKHKBGT T ZAERE, HREE
AR L b AE

HebbratE: © BT EFORR W) @ JEHEME . MEHEEGY, EHESSZSE: O 1T BELL BJEAME
Wi @ HEEERGL, B%ERNT>2.5SD: ® HEEHEHEE RS, © BAETTEARL; 4G
25 P EPGIR AR 2 FAR: @ OLIF 5% Ak 5 RMRET [ € /- T @ BV s SR 2RV .

FRIEFRNEEAE 54 OLIF + 5 448 B e 5 HRMR4ET 9 [ %2 (OLIF Z) M1 TLIF + 5 B #E 55 HRMR4T
SE(TLIF 41). OLIF 4121 ], 3 8 5, Zc 13 fl; 4FE#%(52.52 + 8.8) 5 (JulH: 41~71 ¥); Meyerding I % 16
B, 1AL 5 B AR L3-4: 4 %1, L5-S1: 2, L4-5: 15 %1; Al VAS 4 H(5.7 £ 0.9)%5, ODI
RHECN48.7 £ 4.7)%, MERFREE NG £ 1.1) mm, MERFLEEN13.7 £ 1.5) mm, FEHER R (329 +
1.4)%. TLIF 4133 5, 5514 4, 4 19 fl; FE#%(56.61 =8.0)% (JufH: 44~74 ¥); Meyerding I B! 25 4,
1A 8 ], JRASHTEL: L2-3: 4], L3-4: 64, L4-5: 205, L5-S1: 3 fil; RAT VAS #¥4 H(6.2 £ 1.1)
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4y, ODI$EHUN47.2 +3.2)%, MEMRIBR = (3.8 £ 1.1) mm, HEEFLEE N(13.5 £1.3) mm, JEHENE IR
H(32.9 £ 2.5)%. HF#E(t = —1.755, P = 0.085) R FI 7 VAS P43 (t = —1.853, P = 0.0.70).ODI f5 £i((t = 1.347,
P=0.184). HEIRIBR S (t=1.164, P =0.250). #fE[AFLE B (t=0.736, P = 0.465). FEHENS BiFEEE (t=0.002, P
=0.999) L 2 7 TGt = (P > 0.05).

2.2. FRGFZE

TR 7] — L4 B AE SRR T — 31 5 1o

OLIF 41: B#FHA BN, A MEML, SREPIIIEALE IR A 2. Rk, ARl C RE X &LiliE
MG e HRUH R S T A M 4 BAE 3~5 em RUBDIE, ARRUIIT B L. B R BB, JF
XFBEAMRIL A ARL A BB U 1 i BHH S LA 24577 ) BEAT BENE 2325, 2 RIS IRV R JS I Fia v I B
e 5 B ER BRI, RIS S AENT, S A R RN, SR 3 HARMERIEE . FALE A A H AR
MEMI A5 AN O YT HERT AR R ATAIIAT , JRTIVIITET YRR, FBEAZEHTE R HE R R RE AL UM LT 4838, 1K
O FAN AR B T AR BEMENRI B, 28 BN HCE 0. I3 E G RN, A3 K PG ENRI R, &
[ b B R (A T SRR MBI RN, BT C TR X ZRHLERL,  Aor M (a5 25 RO 7 BTN,
BN E RAF S, B, ZBREE00, Bk E R . SRR MEML, X BT E HE
SRR S, BISEIT 1.5 em, 0 ABEATUIITRZ) 1.5 m YT ET . WPt AR BERE, #NS4F, ESE
GIF T ENMESHRIRET, BN IARET AL E RAr, B S8 W2 TS Fe, WAL THE S HRET A
W, 3Rl NBRIE S SRR S AT MR, INRBUE. Bk X LB WA R G B R, MR R AT
KA, RXFEPIEM, R mamticE, ZREa0H, LrBceHEG.

TLIF 41: B4 S pRmEE, M, SR ISP il 2as . A2k, ARHT C IBE X LhliEN
I FEN. MR ERYID, BREUITTEK. R THLAREE R, SERMERERTTRAKE, % “A
U EALETEME S ARBEEE L HIRHETT O, BAEEEAR LRI S RIRET . Tl C TR X &hlidE
MU NIRET L B i, WERRAR R, IR MEIRIFLo REAP 2R B R e ) 1 S R A [ 2, DT 2T 4
hJE FIMETR 3T 2 Je B D G BRMEIR A, 2B AD T BRECE 2800, ENMEER & a5 . IRARE A A 2R At
TRASRES, ZRETHE RS, FHIAT CTBE X HLEM, W EMER R &L BN/, B E R AT
e, BEXESN L, BRAESTI, TR R

2.3. RigibiE

ARJG TUTABIESUER . B, EFRMASERDEARE . TLIF H50RE T ARG 2~4 Rikbr. RIG%
1 RUE B H IR T IRIE 3530, RJA2E 3 REAMHE X &7 . EREERINTES AT IReEk.

2.4. THOENIERR

W BT AL F T RE ] o R, ERehE, AR5 3 K. 6 ANAEIE VAS W45, ODI 1
o TEMERT AR LA BTN A AR A, DURRE 3 R 3N AL 6 M AMERIBR S AL MERI LSS
MEMRIBR R b MR A 5 S LR 5 RIS IME, MERIAL s B B B — M SR T &2 T —
MEARME SR R AIBERY, MEMEEILEE = (LIRS AR AR 0188/ AL F 2R AT %) x 100%.

25. GtFESH

KH] SPSS26.0 Gt B A AT Geit 0. FF& IEA A0 B 255 i & BORMEE I + bk
(x £ )&, IACECR ISR t K6, 2 P AN RIS 8] o 5cdie LU BCR FH BEXT ¢ K. T B8R EL R
KH] Fisher VI, BLP <0.05 AZFAFIHFE L
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3. &R

54 BB E LIRS 6 NABEV . 5 TLIF 40/, OLIF AR H i &, {(EFER . AKRJE 3 K VAS ¥
5y J% ODI #a8%k, ¥3/bF TLIF 4H, HFARBHEK, ZRAERITFELGIP<0.05). WHARE6 MK
I8 VAS P4 & ODI $650 2 ST 25 (P > 0.05). W% 1. OLIF 4IARJ5 3 K. 3 > AMEME R EE.
MEN)FL & AL T TLIF 4, ZRA S5 (P <0.05); HEFARE 6 A F I A B e . e 7L 8 2=
FTG I E (P > 0.05). W4 2. TLIF 45 OLIF A ARJS 3 d. 6 AR EMERT ™S A B a1 BaT ™ A
HIEAE T I 2 22 S e gi it = (P > 0.05). W4 3.

Table 1. Comparison of operation time, intraoperative bleeding, hospital stay, postoperative pain VAS score and ODI index
between TLIF and OLIF groups (x * s)

= 1. PEMESPRAE TLIF 485 OLIF tEFAREYE, RIS, {EFRTE. REERE VAS 145 ODIEHELER (x +5)

PEIH VAS 1F2M(4) ODI #5%(%)
S N FARHT 1] A HRH & £ B B ] e s
i (min) (mL) (d) : H . i

AJE3d 6 1 H ARG 3d 61 H

TLIF4 33 104.85+9.96 147.27 +£23.22 6.85 +£1.00 1.9+£0.7 07+£07 266+34 152+2.0
OLIF 1 21 143.33+12.88 54.52 +12.64 583+£0.87 15+£06 06+£06 16.6+28 14.8+29
t 1 12.340 —16.755 —5.518 —2.033 —0.660 —11.738 —0.503

P1H <0.001 <0.001 <0.001 0.047 0.512 <0.001 0.617

Table 2. Comparison of postoperative intervertebral space height and forinal height between TLIF and OLIF groups (x = s)
2. FEMERMAE TLIF A5 OLIF tARGHEEISE . #HEASELER (K +5)

i 1] B 71 i (mm) #E1E] FL 7= B (mm)
ZH 5 n
ARJE3d ARJE3MH ARJg 6 MH ARJE3d ARJE31MH ARG 6 MH
TLIFZ4 33  13.8+1.1 125+1.3 120+1.1 23.0+1.4 23+1.4 2.1+13
OLIF 4l 21 146+1.6 13.5+1.4 123+14 239+13 233+12 25+12
t18 2.138 2.592 0.820 2.317 2.666 0.898
P1{E 0.037 0.012 0.416 0.025 0.010 0.373

Table 3. Comparison of lumbar spondylolisthesis rate of postoperative lordosis and fusion segments between TLIF and
OLIF groups for lumbar spondylolisthesis (x £ s)

= 3. FEMEBMAE TLIF A5 OLIF AREEMERILA. METRADARBMEERELE (x £5)

" R 40 ) 2 BT A ) B8 2 (%)
e KE3d  ARR6AMA  AFE3d AFE6AH RE3d  AF6AS

TLIF 2H 33 444+£23 43.6+2.4 10.1 £5.7 8.8+54 6.26 +1.39 5.44 +1.45

OLIF %H 21 454 +£2.7 443 +£2.8 11.7+6.7 10.7+6.6 6.34+1.26 575+1.14
t1H 1.416 0.946 0.958 1.187 0.226 0.841
P1E 0.163 0.348 0.343 0.241 0.882 0.404
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B, &, 48 %0 B 10 4, A4 NEURRR 6 AR. EMORIEMERER . MR, AT B R
SV IR , A NI 4 o BERTERWIFRAE, ARJ5 3 d BERRREATZEM . AR5 6 N TREYS
AT B REIR T o WA 1o

a: Al b: RJF3K; ¢« RF3 A d: K56 A.

Figure 1. The preoperative and postoperative imaging findings of the typical cases of OLIF
[ 1. OLIF BEHFFIARFI ARG EFERIN

B, . 58%, W24, MNE 2 H, EACRIEMETERE. MEREYE, SIASCRBER . AR5
3 d BURECHT M, BV T RRBURRA . RJa 6 NMABEYT, R A A N BCIEIRE & WA 2.

a: *ﬁﬁ b: RJF3K; ¢ RJF3H;: d: K56 H.

Figure 2. The preoperative and postoperative imaging findings of the typical cases of TLIF
2. TLIF BEVHEHFIRFIAR EHFGEF RN

TLIF AR 1 GIFRETEMZ, TRAEHR: ARJEHIL 3 GIEZARIRG, 1 BIEE A AR B &R, 2
GIFEAEAT RISRRA, T RS R MIIT IR T ARG 6 M HWE: ARJ5 5 BIMERA4 %2 FUl. OLIF 41
ARrf 1 B T MR B ARG 1 BIARSE IR S S S, RIEFRAEE, RJE 2 AN ETIRE: R 3
154 P i £ 2% R 9T
4. Wit

A 1) 25 R 8 A A T B M RT3, A 05 B A A 1 i & TR B BB AT A 2
(ROMEAG U, (EL TG0 300 G I L5 0 BRI 0 R o S T AR o 28 MRS T4t B0 5 R R S8 K 11
B, SRS IR G HES LA ZEGE . #2405 TSN A4k R VAR RA[9]. A TLIF B4R
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A LA W HESS LR AN, R 1Ak B0 S A ROk 16 B, R T UIBRER bR . B0 A bR Ty
RKAT, MRS — & TH, S EAME 5 A 25 IR e 1 o Al B R AE 1) i & = ARARAE B iT APl
Bl R/ 4534 R 55 1 T8 A T P S R A5 RUBR2 [ 10]

Ifi OLIF j&—Fh A &l F AR, HALH I B NABUL 8 RIS 2%, BEIPHER B, KR
HETRIRRAMERI PRI, LR 43R, ST e W) SRR 5K g, AMER ARG K, 8 30 B 42 ek 1) B 1
FAR T2 40 TLIF B RARMINERR S, a8 i FE R JYURI G0 35 A BRI BN, 75 R B HESS LA
FFTIFHER, Hinl DLEIRRASHEAR, Ak 7R &, i TR EREE[11], FFali@ i E AR T
FEAS AT 2 AN/ TSI [ 2 o ASHF S OLIF ZHA p S48 He I AN 29 50 mL, B AT TLIF 41.

& PRIT 278, OLIF J¢ TLIF Y66 W35 s B R, $fm 0w iEahRe /), PdleZR st
SR, EHARW R WAR ] TARIN A R[12] [13], ARG RER, OLIF HEFEELR A R 3
KIZJH VAS 1755+ ODIREIEART TLIF 41, ZERA G2 (P < 0.05). & OLIF A J5 HHIZE#
PRIF O R AT Ry T AR .

Fujibayashi Z¢[ 140 7045 R 7, OLIF FF-7R 553 1 i o 5 4 T T AR OR TIP3 59 n 30.2%, 1fi HL
HEIF] B2 87 1 AR BT-F1 5.4 mm BB G 9.9 mm, ~“FIH6 10 82.3%. Cofano &5[ 154K, BEAE &M
AFE ) 75 A 2 A D) FL OB 288 R A, A TR L v B LR AT BE IN £ 45% o AHIF 9045 7R OLIF 41K 5 3 d.
3ASFMEMRIBR = B MEMFL S LT TLIF 4, ZRA S35 (P < 0.05), X8 T OLIF fEA G 51
kS A (1) 7 55 7 T S LA A 38 RIS A F 7826 B OLIF 75K 52 JEEAE i o™ £ 7 T LA R kP [ 16, (HACHI
FiH TLIF 445 OLIF AR5 3 dv 6 A~ H B REMERT ™ A . Rle 17 BT M 22 7 B 1223 (P > 0.05). &
TN IX b 72 7 T RE VA 56 248 S WAE B0 BB & vh (ST 90 b S8 N BT B ), A6 22717 BUBEHERD &5
OLIF MR mrge i 2 .

AW 732750, OLIF AR s B R URIE 3= 2 ik R SR (8] BR B ME AT R, 51478 B4 18 748 FROATE I 4 A
AT 2] . AT TLIF FARM S, OLIF AR A bR BN, A& R HI & 5e s,
Ko ARYE =AW, A E T RE XA T AT, 177 Zhang 55 [17]HIESE T BTS2 2 80% 14 1)
AT ST ARG S B AMER] A 2R B, 05 R AR Rl 28 v A 280 2 AR A 18270, B A 240
RTRESCHE, 1R MR 18]. M St —BAEse, ()7 f A BN A MU ANAR B 5 ARMRAT i 5 v] 2
H RN B GEPE[19]. AW OLIF FARBES JG IS M 5 ARMRAT e, fRIEE MR G B AR E .

HARE T, OLIF FARIE i K AR 0] RS FEAE 5 B, 5 RON AL G ) i B AR R, I b AR
R AER[20]; MG TLIF, HORJG I T B2 RO AR KRk o I 453 45 RN 77 fil 28 0L
PiFe & OLIF FARMH WHEANE MU0 32 B Bl S FIRE A 450052110 A 70 AR O AER T B if
B o OLIF H AN M A 14 0 ARG - EE R IUAE ) 1 5% . HEATUAI I/ 40 70 25 LA S HE (] B PRI PR 30 T B sk
FEH[22]. Al A 2% FUTR R K AR LN 18.7% [23]; AHEFT OLIF ARG 3 1 B BUHE A k& 3% ST, Tempel
SE[241HAR T H % FERRK IR BB OLIF AR JSMENIRL G 48 N UTHI T RetEimy . KI5 e Al b & 2% R ol E
BB E B BSOS, [R50 5 0 v] R 5 SOE (DAl & 2% N U — B AL

ZE L RTIR, FEARFFP N B EZ A Meyerding 1. 118, FF HIEMEMER Wi B ez B>, REHE
B TR AR %, ARG AT BUBEMEN I 7 T OLIF Al TLIF FFE% 4. H#k, OLIF B FAREIG
N ARJEE D FIAREIR 508 B AR5, I HLAEAE IR Bt B2 eI FL s FE K 52 7 T OLIF 4T TLIF,
DA L P 40 v R A T LM P U0 P BB A B D I 0L N R OLIF B I B 20 B ME 5 AR AT P [F 5
FoAR o it T oAt AR R AR PR SOCE AR, OLIF HRFEREEH, H B mfel[25] [26]. {H2&, OLIF
ARAFFABETE IR TLIF TR, PRI T AGE SLIE & OLIF B &I R IT 2801 B 2 ARIE

DOI: 10.12677/acm.2024.141170 1179 I IR = =23t e


https://doi.org/10.12677/acm.2024.141170

AT ZRIRVEAE T FEAECRD, BEVII A, 5D 0 28 ORI, (L I PR 2R

WG TR 1k — B KT BE U5 A 22 o REEAS B RGBT AL

HTRTE PEWE TER U QI RO U S A TR, DAL BRI &, R e, 22 o) i iR 2%

MEPE T ARG 7T E KRR, & MUEEREASUER. (F— MM esoR, EAHEEL
RS

Mo MBI FARCHOVE MR AR E BT M2 —, BEFEBEOR. Fras i B, EAEAE R fh & A 15
BE— LRI

SE K

(1]

(2]

9]

[10]

[13]

[14]

[15]

Yi, P., Tang, X.S., Yang, F. and Tan, M.S. (2020) A Retrospective Controlled Study Protocol of Transforaminal Lum-
bar Interbody Fusion Compared with Posterior Lumbar Interbody Fusion for Spondylolisthesis. Medicine, 99, €22878.
https://doi.org/10.1097/MD.0000000000022878

Chang, Y., Zhou, F., Fei, L. and Wang, Z. (2020) The Effect of Preoperative Degenerative Spondylolisthesis on Post-
operative Outcomes of Degenerative Lumbar Spinal Stenosis: A Single-Center Cohort Study Protocol. Medicine (Bal-
timore), 99, €22355. https://doi.org/10.1097/MD.0000000000022355

Ahmad, S., Hamad, A., Bhalla, A., Turner, S., Balain, B. and Jaffray, D. (2017) The Outcome of Decompression alone
for Lumbar Spinal Stenosis with Degenerative Spondylolisthesis. European Spine Journal, 26, 414-419.
https://doi.org/10.1007/s00586-016-4637-7

Qin, R., Wu, T., Liu, H., Zhou, B., Zhou, P. and Zhang, X. (2020) Minimally Invasive versus Traditional Open Trans-
foraminal Lumbar Interbody Fusion for the Treatment of Low-Grade Degenerative Spondylolisthesis: A Retrospective
Study. Scientific Reports, 10, Article No. 21851. https://doi.org/10.1038/s41598-020-78984-x

Poppenborg, P., Liljenqvist, U., Gosheger, G., ef al. (2021) Complications in TLIF Spondylodesis—Do They Influence
the Outcome for Patients? A Prospective Two-Center Study. European Spine Journal, 30, 1320-1328.
https://doi.org/10.1007/s00586-020-06689-w

Silvestre, C., Mac-Thiong, J.M., Hilmi, R. and Roussouly, P. (2012) Complications and Morbidities of Mini-Open An-
terior Retroperitoneal Lumbar Interbody Fusion: Oblique Lumbar Interbody Fusion in 179 Patients. Asian Spine Jour-
nal, 6, 89-97. https://doi.org/10.4184/asj.2012.6.2.89

Lang, G., Perrech, M., Navarro-Ramirez, R., Hussain, 1., Pennicooke, B., Maryam, F., Avila, M.J. and Hértl, R. (2017)
Potential and Limitations of Neural Decompression in Extreme Lateral Interbody Fusion—A Systematic Review.
World Neurosurgery, 101, 99-113. https://doi.org/10.1016/j.wneu.2017.01.080

Chang, M.C., Kim, G.U., Choo, Y.J. and Lee, G.W. (2021) Transforaminal Lumbar Interbody Fusion (TLIF) versus
Oblique Lumbar Interbody Fusion (OLIF) in Interbody Fusion Technique for Degenerative Spondylolisthesis: A Sys-
tematic Review and Meta-Analysis. Life (Basel), 11, 696. https://doi.org/10.3390/1ife1 1070696

Lin, G.X., Xu, W.B., Kotheeranurak, V., Chen, C.M., Deng, Z.H. and Zhu, M.T. (2023) Comparison of Oblique and
Transforaminal Approaches to Lumbar Interbody Fusion for Lumbardegenerative Disease: An Updated Meta-Analysis.
Frontiers in Surgery, 9, Article 1004870. https://doi.org/10.3389/fsurg.2022.1004870

Mobbs, R.J., Phan, K., Malham, G., Seex, K. and Rao, P.J. (2015) Lumbar Interbody Fusion: Techniques, Indications
and Comparison of Interbody Fusion Options Including PLIF, TLIF, MI-TLIF, OLIF/ATP, LLIF and ALIF. Journal of
Spine Surgery, 1, 2-18.

PRmds, K&, TR, & R HE R B AR L5204 8] FLME E] R A AR 7 AR A8 PR i 1 R Y
FTECAFAE[T]. FPARE R E, 2018, 98(25): 1990-1995.

Sheng, S.R., Geng, Y.B., Zhou, K.L., Wu, A M., Wang, X.Y. and Ni, W.F. (2020) Minimally Invasive Surgery for

Degenerative Spondylolisthesis: Transforaminal or Oblique Lumbar Interbody Fusion. Journal of Comparative Effec-
tiveness Research, 9,45-51. https://doi.org/10.2217/cer-2019-0055

X, KA, B, % OLIF 5 TLIF JAJ7 L4-5 S BOBRAT PEIHEN B 97 Z00t FulT]. 92 A I PR IS 27,
2020, 21(1):19-24. https://doi.org/10.13764/j.cnki.lcsy.2020.01.008
Fujibayashi, S., Hynes, R.A., Otsuki, B., Kimura, H., Takemoto, M. and Matsuda, S. (2015) Effect of Indirect Neural

Decompression through Oblique Lateral Interbody Fusion for Degenerative Lumbar Disease. Spine, 40, E175-E182.
https://doi.org/10.1097/BRS.0000000000000703

Cofano, F., Langella, F., Petrone, S., Baroncini, A., Cecchinato, R., Redaelli, A., Garbossa, D. and Berjano, P. (2021)
Clinical and Radiographic Performance of Indirect Foraminal Decompression with Anterior Retroperitoneal Lumbar
Approach for Interbody Fusion (ALIF). Clinical Neurology and Neurosurgery, 209, Article 106946.
https://doi.org/10.1016/j.clineuro.2021.106946

DOI: 10.12677/acm.2024.141170 1180 I IR = =23t e


https://doi.org/10.12677/acm.2024.141170
https://doi.org/10.1097/MD.0000000000022878
https://doi.org/10.1097/MD.0000000000022355
https://doi.org/10.1007/s00586-016-4637-7
https://doi.org/10.1038/s41598-020-78984-x
https://doi.org/10.1007/s00586-020-06689-w
https://doi.org/10.4184/asj.2012.6.2.89
https://doi.org/10.1016/j.wneu.2017.01.080
https://doi.org/10.3390/life11070696
https://doi.org/10.3389/fsurg.2022.1004870
https://doi.org/10.2217/cer-2019-0055
https://doi.org/10.13764/j.cnki.lcsy.2020.01.008
https://doi.org/10.1097/BRS.0000000000000703
https://doi.org/10.1016/j.clineuro.2021.106946

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[25]

[26]

Li, R., Shao, X., Li, X., Liu, Y. and Jiang, W. (2021) Comparison of Clinical Outcomes and Spino-Pelvic Sagittal Bal-
ance in Degenerative Lumbar Spondylolisthesis: Minimally Invasive Oblique Lumbar Interbody Fusion (OLIF) versus
Transforaminal Lumbar Interbody Fusion (TLIF). Medicine (Baltimore), 100, €23783.
https://doi.org/10.1097/MD.0000000000023783

Zhang, C., Mannen, E.M., Sis, H.L., Cadel, E.S., Wong, B.M., Wang, W., Cheng, B., Friis, E.A. and Anderson, D.E.
(2020) Moment-Rotation Behavior of Intervertebral Joints in Flexion-Extension, Lateral Bending, and Axial Rotation
at All Levels of the Human Spine: A Structured Review and Meta-Regression Analysis. Journal of Biomechanics, 100,
Article 109579. https://doi.org/10.1016/j.jbiomech.2019.109579

Du, L., Sun, X.J., Zhou, T.J., Li, Y.C., Chen, C., Zhao, C.Q., Zhang, K. and Zhao, J. (2017) The Role of Cage Height
on the Flexibility and Load Sharing of Lumbar Spine after Lumbar Interbody Fusion with Unilateral and Bilateral In-
strumentation: A Biomechanical Study. BMC Musculoskeletal Disorders, 18, Article No. 474.
https://doi.org/10.1186/s12891-017-1845-1

Godzik, J., Martinez-Del-Campo, E., Newcomb, A.G.U.S., Reis, M.T., Perez-Orribo, L., Whiting, A.C., Singh, V.,
Kelly, B.P. and Crawford, N.R. (2018) Biomechanical Stability Afforded by Unilateral Versus Bilateral Pedicle Screw
Fixation with and without Interbody Support Using Lateral Lumbar Interbody Fusion. World Neurosurgery, 113,
e439-e445. https://doi.org/10.1016/j.wneu.2018.02.053

Ohtori, S., Orita, S., Yamauchi, K., Eguchi, Y., Ochiai, N., Kishida, S., Kuniyoshi, K., Aoki, Y., Nakamura, J., Ishika-
wa, T., Miyagi, M., Kamoda, H., Suzuki, M., Kubota, G., Sakuma, Y., Oikawa, Y., Inage, K., Sainoh, T., Sato, J., Fu-
jimoto, K., Shiga, Y., Abe, K., Toyone, T., Inoue, G. and Takahashi, K. (2015) Mini-Open Anterior Retroperitoneal
Lumbar Interbody Fusion: Oblique Lateral Interbody Fusion for Lumbar Spinal Degeneration Disease. Yonsei Medical
Journal, 56, 1051-1059. https://doi.org/10.3349/ymj.2015.56.4.1051

Woods, K.R., Billys, J.B. and Hynes, R.A. (2017) Technical Description of Oblique Lateral Interbody Fusion at L1-L5
(OLIF25) and at L5-S1 (OLIF51) and Evaluation of Complication and Fusion Rates. The Spine Journal, 17, 545-553.
https://doi.org/10.1016/j.spinee.2016.10.026

Zeng, Z.Y., Xu, Z.W., He, D.W., Zhao, X., Ma, W.H., Ni, W.F., Song, Y.X., Zhang, J.Q., Yu, W., Fang, X.Q., Zhou,
Z.J., Xu, N.J., Huang, W.J., Hu, Z.C., Wu, A.L., Ji, J.F., Han, J.F., Fan, S\W., Zhao, F.D., Jin, H., Pei, F., Fan, S.Y. and
Sui, D.X. (2018) Complications and Prevention Strategies of Oblique Lateral Interbody Fusion Technique. Orthopae-
dic Surgery, 10, 98-106. https://doi.org/10.1111/0s.12380

Abe, K., Orita, S., Mannoji, C., Motegi, H., Aramomi, M., Ishikawa, T., Kotani, T., Akazawa, T., Morinaga, T., Fu-
jiyoshi, T., Hasue, F., Yamagata, M., Hashimoto, M., Yamauchi, T., Eguchi, Y., Suzuki, M., Hanaoka, E., Inage, K.,
Sato, J., Fujimoto, K., Shiga, Y., Kanamoto, H., Yamauchi, K., Nakamura, J., Suzuki, T., Hynes, R.A., Aoki, Y., Ta-
kahashi, K. and Ohtori, S. (2017) Perioperative Complications in 155 Patients Who Underwent Oblique Lateral Inter-
body Fusion Surgery: Perspectives and Indications From a Retrospective, Multicenter Survey. Spine, 42, 55-62.
https://doi.org/10.1097/BRS.0000000000001650

Tempel, Z.J., Gandhoke, G.S., Okonkwo, D.O. and Kanter, A.S. (2015) Impaired Bone Mineral Density as a Predictor
of Graft Subsidence Following Minimally Invasive Transpsoas Lateral Lumbar Interbody Fusion. European Spine
Journal, 24, 414-419. https://doi.org/10.1007/s00586-015-3844-y

TIE, TRE, FhVFER, &, REAMUN BRI LA ) 7L\ R AE 5] it S AR FEAE R A U 7 R R (D). A R
&, 2020(8): 515-525.

Li, R., Li, X., Zhou, H. and Jiang, W. (2020) Development and Application of Oblique Lumbar Interbody Fusion. Or-
thopaedic Surgery, 12, 355-365. https://doi.org/10.1111/0s.12625

DOI: 10.12677/acm.2024.141170 1181 I IR = =23t e


https://doi.org/10.12677/acm.2024.141170
https://doi.org/10.1097/MD.0000000000023783
https://doi.org/10.1016/j.jbiomech.2019.109579
https://doi.org/10.1186/s12891-017-1845-1
https://doi.org/10.1016/j.wneu.2018.02.053
https://doi.org/10.3349/ymj.2015.56.4.1051
https://doi.org/10.1016/j.spinee.2016.10.026
https://doi.org/10.1111/os.12380
https://doi.org/10.1097/BRS.0000000000001650
https://doi.org/10.1007/s00586-015-3844-y
https://doi.org/10.1111/os.12625

	OLIF联合后路经皮椎弓根螺钉内固定技术与传统TLIF治疗腰椎滑脱症的近期疗效对比
	摘  要
	关键词
	Comparison of Early Clinical Effect between OLIF Combined with Posterior Percutaneous Pedicle Screw Fixation Technique and Conventional TLIF in the Treatment of Lumbar Spondylolisthesis
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 临床资料
	2.2. 手术方法
	2.3. 术后处理
	2.4. 疗效评价指标
	2.5. 统计学分析

	3. 结果
	4. 讨论
	参考文献

