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(crenel lateral interbody fusion, CLIF) in patients with degenerative lumbar spondylolisthesis complicated with
lumbar spinal stenosis and its influence on postoperative adverse events. Methods A total of 286 patients diagnosed
with degenerative lumbar spondylolisthesis and lumbar spinal stenosis who underwent treatment at our hospital
between March 2018 and October 2024 were enrolled. Patients were randomly divided into a control group (n = 143)
and an observation group (n = 143) using a random number table. The control group received transforaminal lumbar
interbody fusion (TLIF), while the observation group underwent CLIF. Perioperative indicators were recorded.
Preoperative and 24-hour postoperative levels of inflammatory cytokines and stress markers were compared between
the two groups. At 6 months postoperatively, pain severity and lumbar function were assessed, and intervertebral
height, foraminal height, lumbar lordosis (LL), and segmental lordosis (SL) were measured on X-ray images.
Adverse events, including dural tear, infection, and nerve injury, were documented. Results The observation group
had shorter operative duration, less intraoperative blood loss, and shorter postoperative ambulation time than in the
control group (P < 0.05). There were no significant differences in tumor necrosis factor-a (TNF-a), interleukin-6
(IL-6), or interleukin-8 (IL-8) levels between the two groups before treatment (P > 0.05). After treatment, levels of
TNF-a, IL-6, and IL-8 were significantly lower in the observation group compared with the control group (P < 0.05),
and the changes in these indicators before and after treatment were also significantly smaller in the observation
group (P < 0.05). Before treatment, there were no significant differences in adrenocorticotropic hormone (ACTH)
and cortisol (Cor) levels between the two groups (P > 0.05). After treatment, ACTH and Cor levels were
significantly lower in the observation group (P < 0.05), and the pre- to post-treatment differences were also
significantly smaller in the observation group (P < 0.05). No significant differences were found between the two
groups in Visual Analogue Scale (VAS) scores, Japanese Orthopaedic Association (JOA) scores, or Oswestry
Disability Index (ODI) scores before treatment (P > 0.05). After treatment, VAS and ODI scores were significantly
lower, while JOA scores were significantly higher, in the observation group compared with the control group (P <
0.05). The changes in VAS, JOA, and ODI scores from pre- to post-treatment were also greater in the observation
group (P < 0.05). Before treatment, there were no significant differences between the two groups in intervertebral
height, foraminal height, LL, or SL (P > 0.05). After treatment, all four parameters were significantly greater in the
observation group than in the control group (P < 0.05), and the pre- to post-treatment differences were also greater in
the observation group (P < 0.05). The overall incidence of adverse events was significantly lower in the observation
group compared with the control group (P < 0.05). Conclusion CLIF improves postoperative lumbar functional
recovery and reduces the risk of adverse events in patients with degenerative lumbar spondylolisthesis complicated
with lumbar spinal stenosis.

Keywords: degenerative lumbar spondylolisthesis; lumbar spinal stenosis; modified lateral lumbar interbody
fusion; lumbar function
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TEHR 2018 4F 3 H —2024 4F 10 A 76 1 7§ B RF K
S TR B BT SZ A T 0 AR AR T A AT
TEHEAS D78 B MRS X 4, AN 5% 2R FH PASS K
1 5L T 532 56 B I [Oswestry ) BE B 15 5 B0 37 4 20
225 (4.41£213) sr]iFSrEARE, Lyl A 286
i) (55 20% v %), I SCRE 73 A Wos PRt iR
JEi582.6% (a=0.05, A d=0.62), WiLFEIT
TR o B ML T R RS S R R U
A, B 43 6 xR AZ TLIFJRYY, WAl
3% CLIF {67 o WAWRIE: OfF 4 (A F

1.1

) P R A P R T I O HEAE A B A 12 Wb
e, e g¥ERame,; QRIREREE, H
WML s OWFFRIIRIAEABE 21697, LTFAR
FERIUE; @@L ; OCH2Z ZFIRAF
BT, TARMIER . HEBRbRE . QG I M
QE I E e & I MR 7R 505 5 i
PERGEN ; OFAETEH e (T{H<-2.5) 5%
SERMWHEMRIE; @M KA Sk, &
W 9R 28 B2 Be B2 " AR PR 2R B 25 HibiE {No: [2018]YX 2
009 5|, FEE AR M [l 2o % B2 5 0 4%
VIR R AEWE R AR L e T B i R R A
1 B Meyerding 73 B HL#E, & x° /1R, 27T
GiitEE L (P>0.05). WHE1,

Fz1 FWAHBEMEREE (1=143)

_ _ AT B 1 JEAENE I Meyerding 4313 /451

2051 Bz 1) IR, x £ 5) R (H, xx5)
Lz = L4 L4 = Ls I TE I E

papilcEaEl 78/65 67.14£7.32 15.72 +2.45 46 97 105 38
PS4 73/70 66.80 +7.54 15.93 +2.60 50 93 100 43
X/ A 0.351 0.387 0.703 0.251 0.431
P 0.554 0.699 0.483 0.616 0.512
1.2 FHik AL, FHKEYE 1.5 em (1) L B GHORY SUMEfr 54 | 2 e

X2 FE 32 TLIF, 583 WOURF RMOZ A7 0 W 52
ORI, MR AT, BEESETS . W
HLIH BE B 1D S 05 B PO D R R EAESE L,
Fr HAR BT RN SMEMR . fECEEUT, T
XU HE =5 HRABAME 5 ARBRET o X 53 4F 4 Be AT 5
HERRIT 27 080 I, DIBRFRZp SR 58 | KBS B By 2
T8 JBE 4 DL Y B 1 2 AR, DT 2 2 3R T B S 1
BEA% . W BR 2R B 2 R I o 2 2 X Ol
[ A W, A T] 45 0 4 5 00 0 I AR, PR SR 7S
LA AL A ] il 5 A ACHE ] B

WLEE A 12 3% CLIF, 8 35 O FR7 5 it 7 W 52
BRI, AR NS DL ITHESS B . T H ARy B
IRELEAMERAT DI L, BIRVITF K. K T4
G, BETE AN RIIL . BRI R B,
AMEREIR R . 2 R RS A &), TR
WURT A 1/3 28 FLALBE T ILEF 4, 5 88 H bn A ] 4
AR A 2 i AR I, B C-Ring $1 54 R 4¢
(L =R BEIra A IRAF) M TARmEE, K
FLAR 2.7 mm BHEAIRET A7 T HER BRI E T 1T

[ % A C Y [ 2 6 1 38 IE R T A 180 °, TAE
WA AL 18 mmo MRUK VIR [R) 0 21 2 34 15 i 2 41
21, W bR LR AR T YD E X AT 4E 3R
FHHERITF 25 2 %95k o o IE TR A SR8 (i
JCEREE A= AR A BR A R ) (o HE (R il & 2% (10
= KRBT AR AT BR 2\, B LC2Z01) AE AMEE]
B, KI5 CE SNBSS 00E ETY], &
AP0 3T PR RIRYY . R BER
WMy 15 ~ 25 mL, ARJFY) 0 IETHEHCE S .

1.3 JEEHR

1.3.1  BFRKH\AR
MG T KIS A]
132 XERAT  FEARFTFIARE 24 h 73 5] b B8
H S IR A E ki, 38 R G 2 W B I G U
1 3 b 988 3K %8 B F — o (tumor necrosis factor— o,
TNF-a) . FHAIIS % -6 (Interleukin-6, 11-6) . 11.-8
KA, BRI & i A & E BD A H]

133 m#dads TEARATFIAR G 48 h 43 i fl HUER
S IR A JE R K, 38 S R Ao giE W B 3 I

e TARME] AR I
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i 3% A2 E b OB K BT E (adrenocorticotropic Ja FIREFEI RS, fokk, ZRHASIEE X
hormone, ACTH) HIHZJFifE (Cortisol, Cor) K, ik (P <0.05), WMEHTFAME ARG T KN E %5
IR G R 2 P A AR ey A RS WD TXIHRAL, AR AR T R, W2,

134 A RAWEELIE0 i (visual

analogue scale, VAS) "IPFAG B AR A AR 5 6 4~ H

PERRTEDL . 48 104, 40 B0 22 775 PO bt ) 1 ikl FARRE/min AP IR/ML AR5 R RAE/A
135 R RETHARE 64 A 49 #F H H XPHRAL 8192+ 10.42 283.14 +31.35 6.37£1.79

Zlg ,%L, *4 17‘}‘ /ﬁ\ g *ﬁ Ij] ﬁllg i«ilz é:}" (Japanese Orthopaedic WMEZH 70.14 = 8.39 20.26 +4.61 394 +1.03
Association Score, JOA) "V HI Oswestry IJ € F% it 35 % i 10330 37769 ont
(oswestry disability index, ODI) PP Ak B 1) I ME T P 0.0 0.000 0.000

AE. JOA G729 73, 73 BUBR oy e 75 IEARE T RE B 45
ODL 73 100 73, 50 v 2 /s Dy RE o g P
13.6 AR X M ] B
HETE) L 757 BE MEAHETT ™ ff (lumbar lordosis angle, LL) |
FlE 1 BERT ™ A (segmental lordosis angle, SL)

137 FRFMH ORI Hh &

*2 WMABEBFAREERILE (n=143,x+5)

2.2 WMABREFAREERERFKEREZHL
W4 B EIRIT I TNF-a, 1L-6, TL-8 b4, &
LR, ZERHTLGIFEE L (P>0.05). WALEH
RIF R TNF-a, IL-6, IL-8 HLH, &1k, 25
YEG %L (P<0.05); WEAIARIT A TNF-a .
o S o 1L-6, IL-8 I T X HRAL . XF AL il 5697 5
15 A5 13 ER f A (BRI >2 i) A R iR R A . TNF-o. 16, T-8 LA, 21 W, 2545
1.4 GZtE7%E 2% X (1 =29.844, 61398, 54.899, ¥ P =
B 4 M % SPSS 27.0 Ge it ki, R R R 0.000) . WL EE 413597 i 59497 )5 TNF-o . 1L-6.
PABIEC = A 22 (x+s) Fon, HEM B%; i+ g Wi, K%, ERWASIFEE Y (1=
KGR PRI EeR (%) Fon, WBAIXC K% . 9815, 17770, 32.999, ¥ P =0.000); 1497 5 7
P <0.05 225+ A G R U F TNF-a . 116, IL-84 715 . WislEE a7
o @ B TNF-a, 1L-6. IL-8 (Y 2E{H lL#, &t K,
ERMAGHFE L (P<0.05); WMEH BT
2.1 WAEBREEFAREIEFRILE Ji TNF- o IL-6 ., IL-8 [ 2 {H # /N F X B 41 .
YRR WA FRETE . Rl EmA W3,

*3 MABREFRIEREEFKELE (n=143, pg/mL, x = s)

TNF-o IL-6 -8
AHiT RG24 h P PN} ARJF24h FH PN} ARJF24h 2(H
XHREZH 63.01 £7.56 76.12+8.11 1323 +2.46 320.71 +33.54 489.40 +51.22 169.36 +24.83 526.12+62.29 731.71 +70.11 203.41 +31.39

il

WELL] 62.72+7.31 70.93+7.53 8.63+2.03 318.36+32.63 35528 +39.36 46.78 + 18.54 530.24 + 62.93 651.05 = 67.63 124.56 + 20.46

i 0.330 5.608 17.247 0.601 24.829 47303 0.556 9.902 25.165
Pl 0.742 0.000 0.000 0.549 0.000 0.000 0.578 0.000 0.000
2.3 MARBREFAUIENMERNEZN B, fofalk, ZRYAGITEE X (1=66.995,

P41 GV T ACTH . Cor HLES, 2K ty, 88915, # P =0.000); MEHIKIT I 5B ITF )5
EFWTGIFE L (P>0.05), XA E5WEA  ACTH, Cor L, & fak, ZRWAHGITHEYL
BITIE ACTH ., Cor bbAZ, 2 #ale, 28453 (1 =40971, 15038, 4 P =0.000) , A J7 5 M 4
FRE X (P<0.05); MEAIRITIRACTH, Cor#M%  ACTH. Cor ¥ 7t o X HZH 5 W4 AR T 1 5
FXF AL, X RRALIAYT AT S IRYT R ACTH, Cor l ACTH. Corf2EfH LA, Sk, 2R A 50
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¥ (P<0.05); WMEAIEITHIIG ACTH. Cor 1

ZEAHB/NT R A, W4,

®4 WHBEFAUEREHBIERIEER (n=143,xz5)

- ACTH/(ng/L.) Cor/(ng/mL)
AHi ARJ5 48 h P AHi AR5 48 h #ZMH
pogitstel 41.18 £5.34 66.72 +7.23 2543 +£3.78 250.67 + 34.45 370.79 + 45.62 120.45 +20.75
WEEH 40.79 £5.21 54.47 + 6.33 14.69 + 2.46 250.08 +33.26 281.92 +40.11 39.46 + 16.31
t{E 0.625 15.244 28.477 0.147 17.495 36.696
P1E 0.532 0.000 0.000 0.883 0.000 0.000
2.4 WEBEFAREEEFBMEHEINGEHTL ¥ P =0.000) ; WEHIGIT T 5IGIT S5 VAS P41 .
Wi HR F G Y7 T VASTESY . JOATE4r . ODIFE  JOATF4r. ODITFartb, &k, Z5HA%

S, ks, ZRBTLLEITFEL (P>
0.05) . PiZHEBEIRITIT VASIESY . JOATESS . ODI
TR, ek, ZR¥ASEITFENL (P<
0.05); MELAIAIT)E VASES> . ODI PEAMIG T X IR
M, JOAVE/rm TR . SRR il S5 ia)7 e
VAS T4y . JOAPESr . ODIEZr b, & ik,
ZERWEGHFE L (1=66.382, 126417, 69.190,

x5 MAFARBIEARIEHEINGE LS

i eE R X (1 =66.316, 153.988, 72240, ¥ P =
0.000) ; GY7 )5 M ZH VAS, ODIPE4> &A%, JOA PF
STt . X IR 5 MERALIRYT TS VASTE43 . JOA
T4y ODIPEr 22 A LR, LK, ZR5E
Gl E L (P <0.05); WEELLIA 7 AT )5 VAS i
55+ JOAVF4; . ODL Y43 1 25 (H 34 K T X RA4H .
W25,

(n=143, 43, x£s)

- VAS 43 JOA 143 ODIIF4>
NG ARG 64H 250 ARHI ARG 64-H E=(EN NI ARG 64H 256
X HR 2 6.46+1.11 2.03+0.48 432 +0.53 8.66+1.60 2398+2.13 1546+254 41.11+£6.68 1091 +2.12 31.32+4.05
WE L] 6.51 £ 1.15 1.01 £0.22 5.40 +0.79 870+1.76 28.11+239 20.03+3.52 40.84+643 650+1.03 34.59+4.24
X 0.374 23.101 13.576 0.201 15.427 12.590 0.348 22.374 6.669
P{E 0.709 0.000 0.000 0.841 0.000 0.000 0.728 0.000 0.000
25 MABREFAREEXHFEENERATH 7 JE METRD R B MEM LS B . LL. SLAY2E1(H

WO 2 FE B TR T R A (RD B v R LM RDFL R
LL. SL b, & tflh, 2R Lgit¥E X
(P>0.05) . P41 IRIT o HEM B i B2 . HE ] £L
EE L LL, SLHE, &K%, Z2RYAERIIHE

S (P<0.05); WESHIGYT oMM B BE L HME ] £L
L LL. SLY & TR . X BALG T AT 50

J7 IR MEMI B B . MEMIFL B . LL. SL A, £t
g, ZRHARIHE L (1=46.385, 17495,
16953, 35.813, P =0.000); WL IAIF T S5A
JYIEME PR B . MEMIFL@E BE . LL. SLH#, &t
Ko, 22 FA ST SL (1262783, 43.199,
26474, 62.526, ¥ P=0.000); JAIT 5 P ZH HEB] B
E L MEMFLEE . LL, SL¥ T E . WMAREIR

P, Sk, Z5HASRIEE L (P<0.05);
WLEE A TG 7 IS ME DB B2 L MDAl & B2 L L.
SLIZEHB R FX R, W6,
26 MABELARFGHLZERBR

Xof REZEL e B S (B AR R A 2 L 3 Bk L 447
Mg 2P AR OEREA, AERFGBEE
RN 9.79% ; WAL B 1 i A 2 L 1 )
ROFER@EE . 26 LR difs, ARFMHA
RN 2.80%. WA EHANRF D KERL
B, &85, Z2RA45%i%E X (x*=5.929,

P=0015), MEHAANRFMF L KAERMKTXS
AR
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%6 WAFARAEXSGFERMERILE (n=143, mm, x+s)
) ] B e /mm A B FL =1 B /mm
. AHT A6 2 NG RIF64~H EMH
X HR 2 5.71+0.72 8.03 £ 0.95 2.49 +0.36 15.02 +£2.26 17.17 +2.13 243 +0.43
WELL 5.74+0.76 9.15+1.03 3.32+0.51 14.86 £2.19 20.01 +2.07 5.20+0.93
1 0.343 9.558 15.899 0.608 11.434 32.329
PAE 0.732 0.000 0.000 0.544 0.000 0.000
LL/(°) SL/(°)
215 = S o =Py
PN AR 64~ H EH AHT AR 64~ H FE
X B2 38.76 +4.23 43.49 +5.30 5.13+1.02 9.36 + 1.35 13.48 £2.13 4.35+0.93
Mg 38.42 +4.08 46.11 £5.51 8.01+1.35 9.24 +1.30 17.91 +2.45 8.11+1.53
18 0.692 4.098 20.354 0.766 16.318 25.112
P 0.490 0.000 0.000 0.445 0.000 0.000
3 i 1/3 %2 4 X EL IR HE MR B, st B ke 1 AR 4 N $4E ,

TLIF 5 CLIF J& 16 7 18 A5 P I HE i I G I A
BRRAE R W R A, TLIF R F 5 5 HE 8] @l &
WG, 38 BN A B P R O 5 A U Bk S R
PRI S HERN AL A, PR T B AT BT
6 s ) A 2R MR A R T, O A S RS R
{5 B8 e e 0710 SR TLIF 75 12 34 525 4 52 JILRE L)
AR, 5 3 BOR G 12T AR L
2R, BLAh, TLIF PAEAS AR AT fnT R TG A A
PP, H R 2 hi b R AT BE S & RS
TR o A H 2 R CLIF 3 i 0 5 K L ]
AMESCIMER AL A, v ot el M 45K, B
Wof AP A FBE 2 08 407 i A VR e B A R AR AR R Y
AR R R FH Y C I 3R 242 &R 40 ] vy Fa
FE PR GE , C A R A ) il 2% AR T A A R
O ME 18] Bt 5 B T METR LA R, ifF— 25 oo st 0 3
HETHRE o A% 26 B 4E00E 0t CLIF 36 97 38 47 1 I Ak A
fa, SEARRUIEFH ARG VAR R IEHERT ™ALL AR T
JIT 10 ©, M R B e R G R R (E A 2R ) A
WFFRAIAN 30 B B, FEAS TR/, T A 55 1
RFEA R B — 2 U S T HAE FH A 3

W% 20 17 FH A CLIF 280 05 JE IS )i 1) B A 86
SRURZ Lo N e ey | R N R T N o
G XTHE S LAY 32 #85, XF BB 21 R 1 %) TLIF W) 75
FIBGHESZ LR ORI, LU A M TR0y
2 0 S AR T LA it e 5405 B AR I i A 1K
P> AR B . CLIF 38 5 B8 K LRGP

Igﬁ7

T VIR Y a2 POAE I 4%, A B TR ph &
SERM, AN, CLIFAQE B R CIE R ETF R
G5 Ko KRS HE [l il & 4 09 NE L JE 5 A AKE 5 4R
EAT B R] g ST RS E R GE , AW T TLIF BT Y
P 1 2 N 49 S & i =1 = S [ 7 S N 1
BT LA, CLIF 333 OB A B . i & O v A S
W 1A A R s 25 ik b T FARANG, A Bl
T 45 50 BE AR JE WA ] . TR A 5 AT o s
B JE R 9 E DR IR S 7 S A 28 P G 0 IO 35 8 3 R
i) A S VK = R AR AR p g U A ] s AR R IR T
(R R R, K 4 % M A T O T O PN B A A
S5 0 3 3 R S B A b R A T R B AR AE
NG, AH S R R T S A B SRE RN 25 A AIE
FELZ A5 11 A IE B e AU TR A, TR R
Wl ROTE T - MR (HPA %), ARl
ACTH 43338, 8 15 30 34 Cor BEJH™, TE B LA
AR S FRAE 1 L3 B R, 3 v 7K T g o e
AL e TR T R ) O A g 2B
B AR, W ARG 24 h 1Y 5 AE K1 K
IR JG 48 h 1Y 5N AR AR IR T X R4, X o n]
H B F CLIF R T8 o B H AR WA T 005, K
S T3 A B G ME S L) R, b LA B ot
TR A5 005 B A E A AR, ) A A L] R 45
Y JC 5 42 hr 0 IS 48 sl D) R OG0 58, AT B AR ML AR P
S| K i ph DR R E . WA BFR R, A
T AR B ] A ] 9 D AR T R R BRR I 24 ) i
AT I 555 9 4 PR 6 PR Rk 1) RN ™, RAE S
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IR QR MR RN R =L /S =% N S s
TEHEDNBE B Pk &2, B ALEE A G 6 4 H A%
155 LRI HE T fE 38 e X IR 2 i E e . R 61 A
AR E SR s I T R T CLIF X H A A
J1 AP PE T o HE DB = B 5 M ) £L e
(P 52 J2 2 4 M ] L2 R L A B3 it 28 AR 3 1) G
bR, HARTFE U] CLIF 38 2 R R~ HE 1a) il 7%
T RO AE T T MER B, B A B AN 23 5 i A
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