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Abstract

Objective: To systematically evaluate the influencing factors of surgical site infection in patients af-

ter posterior lumbar interbody fusion (PLIF). Methods: We searched PubMed, Web of Science, Embase,
Cochrane Library and other internationally renowned databases, as well as domestic authoritative

databases such as CNKI, Wanfang, and VIP, from the establishment of each database to April 1, 2024.

Two independent researchers conducted preliminary screening and data extraction, Newcastle-Ot-

tawa Scale (NOS) was used to score the quality of the included studies, and RevMan 5.4 and Stata 15.1

were used to conduct in-depth Meta-analysis of the extracted data. Results: A total of 21 studies were

included, with a total sample of 13,257 cases. Conclusion: Independent risk factors for surgical site

infection in patients after posterior lumbar interbody fusion include age = 60 years (RR=1.73,95%

CI: 1.27, 2.35), operative time = 3 hours (RR = 2.37,95% CI: 1.83, 3.08), postoperative cerebrospinal

fluid leak (RR = 2.62, 95% CI: 1.29, 5.33), diabetes mellitus (RR = 1.97, 95% CI: 1.68, 2.30), cigarette

smoking (RR = 1.50, 95% CI: 1.16, 1.95), alcohol consumption (RR = 1.51, 95% CI: 1.04, 2.19), fusion
segments 2 3 (RR = 2.65, 95% CI: 1.59, 4.43), postoperative albumin level < 3.5 g/dl (RR = 3.35, 95%

CI: 1.71, 6.56), and length of stay before surgery (RR = 1.13, 95% CI: 1.05, 1.21). Male sex was an inde-

pendent protective factor for surgical site infection after posterior lumbar interbody fusion (RR = 0.69,
95% CI: 0.52, 0.92).
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1. 5|8

Ji % BBEHME [A] it & R (posterior lumbar interbody fusion, PLIF){E YR % BEAMEIR AT AS . BEMEA RS S
FEWR TS50 IR G 28075, HIT AR . ARERPAEAR FEIRIEZ —, HanliEnE R, Ik
BEMSE . ML RIET(1]. W|ITICIRIE, ¥)ik$EZ PLIF FARMEE, HAFREE G 8.5%,
B F ARG N EX 12.2% [2] 03X — FHRIEAM 2 FBUEEF BE it A K, & 22 51 R BEIT 2% F R,
HI 55 3 AT L . B T AR BR85S B 80 AT RAR, PR ANARFT I S 45520 PLIF
ARG BGR A RHEZ, QRN SYATIF A E S 5EYIF R 077 L R 2 %) PLIF F AR A J5 &
et e AR B e B, ONIGIREE AT PLIF FAR AR o5 BB (L 1EIE 22 22 5030

2. ERES

2.1. ANSHEBRRE
NNFRHE
WHFE G SRR T 18 %, AT)5 BEHEE B AR K B . BE7UEhs: Bl PLI RJR SO SRR,
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W FARE 220 1 T PL A 5 B G h 37 e 56 PR 28/ o0 R 38 1 L EUAE B (OR) BRUAH X B FE(RRYE . 95% B
BEIXE(CDYEEHE . WA ENIPAFRRIGIN BT BAFIRRIT. PHARIE S SR,
FEERARHE
1) FOE/ /A BEME T AL A R, B RA TR 2) BIERIA SCE R 3) Shseat(ngy
HERZAB) 1A T B Z AT GEvH BRI 7T s 4) BRI BIRIE . (5 R U S O SCF R IR S
Bk 258, Meta 4341 5) B REKMCHR.

2.2. MBI FREK

B FABUA A EH HIE, A2 PubMed. Web of Science. Embase. Cochrane Library, LA H & H1R
JiJ7 < YEE . WS SR T R TEME A Bt 5 R 5 B8 T AR AL IR G 5 ) R 3R AR S SRR o A R I [ LA %
HARPERSLZ W) 2 2024 42 4 1 1 HIWPTE Gk H SO R DN R IEHER LG R . gy, BRI R,
ME 2. MG RS LA Z AN Posterior Lumbar Interbody Fusion. PLIF. Posterior Lumbar Spinal
Fusion. Infection. Risk Factor &5, LA PubMed N, & ZRKHEI FRITR.

#1 Posterior Lumbar Interbody Fusion [Title/Abstract] OR PLIF [Title/Abstract] OR Posterior Lumbar Spinal Fusion
[Title/Abstract]

#2 “Infection” [Mesh] OR Infection [Title/Abstract] OR Infestation [Title/Abstract] OR Infestation [Title/Abstract] OR
Infection [Title/Abstract] OR Infections [Title/Abstract] OR Infestations [Title/Abstract] OR Infestations [Title/Abstract]
OR Infections [Title/Abstract]

#3 Risk Factors [Mesh] OR influencing factor [Title/Abstract] OR relative factor [Title/Abstract] OR Health Correlates
[Title/Abstract] OR Correlates, Health [Title/Abstract] OR Population at Risk [Title/Abstract] OR Risk Score
[Title/Abstract] OR Score, Risk [Title/Abstract] OR Risk Factor Score [Title/ Abstract] OR Score, Risk Factor
[Title/Abstract]

#4 #1 AND #2 AND #3

2.3. XHTHIES FRHEE

HT PR A4 ST R T B R IR AN S HE R AR AE . 0 AT SCHR IR BURIRIUESS, IR AT 58 XA xS,
AR DR IF UL 5 SR A AERR I o AR R, 18 el o [ 1 STk ) SRR 7 B AT W00 i ade , - HERR IS L
W ANRT & B SCHR . BEJS, M PIRAEE AT, DIHE R B mAIIN . iR, a5
B, PR PRSI IR B K TR =TT BRI E M . SEBUOCIRAI S — 13 kA4
REBEWEAAEL . FR. FEAR. MHEER.

2.4. ANTSRHI WA R ITESN

FH P 42 ST O E R AR R - YR K & R (Newcastle-Ottawa Scale, NOS)XT 4N A SC ik #E4T i
HIE,  DABAORVEAT 2 M AN AR 1 . ZESB BIPEA A — B0y, AR S Rl S BOBIE 5 =44
WHREZYS, DIEER . NOS BRI NIy, J3 7 R VEAL 7 ik BRI 98 LA S BABURIE 7 o s 31
IR 7E B R BT SE AR I £, ZHL R AT EUPE DA R R B R B & = AT, 3k 8 Nk H, S
99 4. 14 NOS PForbrifE, 0 & 4 73R ORI ERUIK, FAERUm Wi AR 5 &2 6 AR5
JRE, Ml ARSE T 7 29 43 MR B SR B, e AR R3]

25. GtFESH

FIH RevMan 5.4 Al Stata 15.1, XTI AT T Meta 73 87. Sit45 2R DLEUAE E(Odds Ratio, OR)
JH: 95%m] {5 X [A](Confidence Interval, CHITERER, BT EAA FHE IR I CHRIREE . 7E Meta 43
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Fridfe b, B 2 3R B a = 0.1)45E PGt & RAM AN Z R itk # P <
50%H. P> 0.10, FRUHTFCIA R RVERN, KA [ E MNAR T BEAT Meta 7341 [z, A5 57 BPERCR,
WEFEBENLRON AR . IR AR TCS L RRIR,  HEAT Meta (BI04 . [FIRE, O 7RSS 45 R AR E L,
SNt 1 RBUBHE AT VAR SAFAE KR M, 2] 1S AT BT . 2 — DA Stata 15.1 Fft
BEAT Begg’s £k, LL P<0.05 1E W7 72 5 HA Gevt 2 i SURIARHE - 3X — R A 04 20 B B T AT 14
HERG I DT 0% ) B FEATE [ i 5 AR R AR B R G 2 M DR 2R 5 I i S AR PR S B AN e $i (4t P 5 (1 1R
A Meta 73 Wi fH R EFAT 5 Meta 73T a4 i 2% H (PRISMA) BT g i 0 U0 S AT AR —
FHAGHAT RS T, RIFRALFDH RIS R NARRIBETE, B MR8 CR15 Ran e Bt ite, Bt
RHTFTC TR A G H o A .

3. 5%
3.1. XEFERERER

WA A3 2180 FAHKICHR, 4id ZACAFATRILL, RAWE 1 21 U T, B4 15
SCCRR(Z 75 SRS 5 N[4]-[18])F1 6 s 9 SCSCHR(Z 7 SCRR G 5 N[ 19]-[24]).  SCRRTA I Y B AR IR AR 2 WL K
1. . PubMed 21 55+ Web of Science 699 7%+ Embase 139 fi+ Cochrane Library 27 fis+ %1% 21 55, 4

e 946 KT 327 Ko
i R R A R B AR 6 ik AT A B 78 345 AR 26 Stk
(n=2180) (n=0)

U

HBRIE IR I SCER (n=1612)

e B AR A (n=112)

l HEBR (n=77)

BB 4SRRI (n=35)

H (i=14)

« AR (n=2)

« HFENEATT (=8
« HEEER (=D

o TIEKW AT (n=3)

MNEEFH (MetaZh ) BISCHR (n=21)

VE: TR R BB B A SCHRE LRI R . PubMed (n=21). Web of Science (n=699). Embase (n=139). Cochrane
Library (n=27). FIM(n=21). 4% (n=946)F1 777 (n=327).

Figure 1. Literature screening process and results
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3.2. PANMRVELRFES RETNER

e 21 TUWF A IR ELHE 13,257 Bl . BRZHWF A REFE . 21 FSCER+, 4 FABAAIRES, 17
ORI IR T 15 RN R R SCER, AR AT E SRR, BTSRRI TN 2014~2024 4, HIEAKR
HE R BV W 1.

Table 1. Basic characteristics of included studies

1. NSCHEREYE AR HHE

PINT T GR HhIX WA FEA R 2= NOS ¥4
iR [4] 2022 H T 4515 BEATT 5 177 w,i,gh 7
EFE[5) 2022 i T 1515 BRI 5 72 g i 6
RA[6] 2019 o E I 91T R 5T 373 i, g 6
FanK[7] 2020 H T 151 5k BEATT 5 330 m, g, i 8
18] 2021 eE I3 811 %of R 9T 300 i, w,t 7

TR ZR[9] 2023 aE BAFIIT 5% 228 i,m,w,o

XIFR[10] 2019 ] I 1511 %5 RERFF 5% 296 z,1 6
MRCA11] 2021 ] I 91 o] REATT 5 1168 m,i, g n 8
HRA[12] 2021 ] FAF T 5 324 m,w,T,t,0,g 7
FAEE[13] 2018 H 993 151 %o HELRHF 5 96 z,m, g, i,h 8
HEM[14] 2024 H BB 7T 468 v,i,d, k0 7
26 75[15] 2021 H T ot REATE 5 440 z, gk p 8
ZEHA[16] 2014 o E 975 ) 5t FELATT 7 1138 m, q, k 7
XFR[17] 2020 H AT 72 184 i,n, g x ko 8
SHANE[18] 2018 H 973 51 %o HRTT 90 2904 v, W, 1 6
Kaisorn L. Chaichana [19] 2014 EH I3 151 6} BRI AL 817 zZ, 0,1, p 8
Zhonghai Li [20] 2019 Gy Toa 511 %F HEAIT 5T 448 w, 1, t, k 6
Honglei Pei [21] 2021 EE P 15155 R 5T 1269 r,p,i 7
Shaozheng Qu [22] 2022 EE T 151 %5 BT 5% 905 i,a 8
Zhongyuan He [23] 2020 H T A5 % BT 5 554 o,t,p 7
Yi-Fan Yang [24] 2023 LY T IR BRI 9T 766 w 6

E: oa: SIUE; b: AIFEREMIE; o BERMHYE; d: AIFMIRARGEG; e Al @ F#E >60 &5 g2 FAR
BTE; he REWEWRIE: i PR j: WO ke SIVEERENT; 1: W m: BMEI; n: BiETE; o: REHE
EAK: p: REMEENE; q: #il; r: KT ASA 3% >3; s: YASPMMEHATHER;: ¢« RTAEA: u: &
M ve B w: BRTRIEE; x: RE5IRE; 2z Fid.

3.3. Meta HTER

3.3.1. REREMEIRERN Meta 4

GEREIR, TR >60 Z(RR=1.73,95% CI: 1.27,2.35). FARK ] >3h(RR=2.37,95% CI: 1.83,3.08)-
RGBT IR (RR = 2.62, 95% CI: 1.29, 5.33)« HEIRIE(RR = 1.97, 95% CI: 1.68,2.30)« W JH(RR = 1.50, 95%
CI: 1.16,1.95). W(RR =1.51,95% CI: 1.04,2.19). @l&TTE >3 ANRR=2.65,95% CI: 1.59,4.43). RJ5
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HEF/KF <3.5 g/dl (RR=3.35,95% CI: 1.71, 6.56)« AHi{5E K [A(RR = 1.13, 95% CI: 1.05, 1.21) & A5
TR fE RGN 2, P<0.05. FRARE LI 2~10.

Study %

1D RR (95% CI) LS
HtigEg2022 1.05 (0.60, 1.84) 16.51
X&F2019 ;_‘H 2.50 (1.79, 3.48) 2546
=iHE2018 —:—0— 1.98 (1.46, 2.68) 26.74
Z=5¢352021 —0—' 1.48(1.21, 1.82) 3129

\
B (Isquared = 72.9%, p = 0.011) <> 1.73 (127, 2.35) 100.00
'

ot ELERE AR ST '

'
T T
287 1 3.48

Figure 2. Age > 60
Bl 2. Fit =60

SFE ST ER(E 2), T-squared =72.9%, P=0.011. SAKMX K (RR) N 1.73 (95% CI: 1.27,2.35),
TP R B 5 45 R AFAE Ge v 3 S IE ) R B

Study %

D RR (95% CI) W =21
£§32019 —o—:— 2.01 (1.14, 3.55) 20.49
FE2019 —o— 2.36 (1.70, 3.28) 51.41
MrA2021 —.—o— 2,65 (1.51, 4.65) 2810

,
1. -squared = o, p= 3 83,3 I
J=U7.( d=0.0%, p=0789) 2.37 (1.83, 3.08) 100.00
¥
i

215 1 465

Figure 3. Surgery time > 3 hours

[& 3. FARAHE >3h
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SR ER(E 3), I-squared = 0.0%, P=0.789. BRI K& (RR) A 2.37 (95% CI: 1.83, 3.08),
A b B AR B 5 45 SR 2 MAFAE Gt 2 = S IE ] I

Study %

) RR (95% Cl) LthE

HtiEEg2022 —;—.H 5.03 (1.58, 15.97) 2065

E&D ;EZO 20 —_— 2.81(1.35, 5.83) 30.66
17852021 — e isames st
23752021 ——i 1,02 (0.43, 2.42) 2716

E{M_{ (-squared = 55 8%, p = 0.079) <> 2.62(1.29,5.33) 100.00

HiE: EEEREREIERS T

T T
0626 1 16

Figure 4. Postoperative cerebrospinal fluid leak

E 4. K&K

SR E R (E 4), T-squared =55.8%, P=0.079. RAEMXT KK (RR) N 2.62 (95% CI: 1.29, 5.33),
F A b B AR B 5 45 R 2 MAFAE Gt 2 3 S AE ] ORI

Study %
D ES (95% CI) o1
ALERE2022 —;—0— 4.92 (1.21, 20.08) 6.57
2332019 3 —_— 406 (262, 13.58) 8.32
FinF2020 i—o— 9.57 (2.18, 41.04) 636
KHER2023 —;—.— 568 (1.49, 21.62) 678
E2019 — i 0.09 (0.06, 0.36) 8.16
#2021 —d:— 2.24 (1.23, 4.07) 8.90
#F1t852018 —;—.— 4.23 (0.96, 18.56) 6.36
EEF2024 —.—;— 1.90 (1.11, 3.49) 8.96
XiE§2020 —%—0— 368 (1.87, 8.98) §.42
Kaisorn L2014 —%—0— 558 (1.32, 19.74) 673
Shaozheng Qu2022 —;—.— 3.63 (1.25, 10.56) 760
Yi-Fan Yang2023 s : 0.55(0.23, 1.34) 815
Honglei Pei2021 —%—o— 3.28 (1.66, 6.47) 870
Z4E  (-squared = 84 3%, p = 0.000) <> 242 (1.28, 4.58) 100.00
HEE: PSR ERLAT SR !

)

.uzlas 1 41‘ 9

Figure S. Diabetes
[ 5. BELKTS
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FFRES M SR ( 5), T-squared = 84.3%, P =0.000. SAAZN & OR N 2.42 (95% CI: 1.28, 4.58),
FU KPR B AR 5 5 4 R 2 A Goit R E ) R Bk

Stugy %
D RR (95% CI) Weight
HtiEE2022 —é—o— 181 (1.31,251) 12.02
BEF2022 : 0.71(0.27, 1.62) 5.00
£502019 —é—v— 184 (115, 294) 10.01
Fa032020 —_— 0.94 (0.43, 2.04) 643
342021 ——0—5— 119 (0.70, 2.02) 924
XE2019 i —_— 271 (2.09, 3.53) 12.84
M3Az2021 ——0:— 1.45 (087, 2 42) a.39
1hBE2021 -—E—'— 1.65 (0.95, 2.86) 8.92
BEF2024 i 0.57 (0.15, 2.15) 3.00
Zhongyuan He2020 —_— 1.22 (0,62, 2.41) 7.41
Zhonghai Li2019 ——0—5— 1.27 (0.69, 2.35) 8.10
FHFE2021 —;—o— 2.04 (1.05, 3.96) 7.56
B (-squared = 63.8%, p=0.001) <> 1.50 (1.16, 1.95) 100.00
HEE: OBk E RS T i
T : T

153 1 6.51

Figure 6. Smoking
6. MR

SFE S HT B R (& 6), T-squared =63.8%, P=0.001. SAKMX KK (RR)N 1.50 (95% CI: 1.16, 1.95),
FU AR EY R 5 5 45 B 2 A1 Guit 25 SRR 1A DR B

Study %
D RR (95% CI) thE

Fazas2021 —— 1.49 (0.94, 2.38) 64.07
#38A2021 4 & 221 (1.05, 467) 1547
Zhonghai Li 2019 T 1.00 (0.34, 2.92) 20.46

'
K (-squared = 0.0%, p = 0.454) ® 1.51(1.04,2.19) 100.00

214 1 467

Figure 7. Drinking
N
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FFRYES M SR (BE 7), T-squared = 0.0%, P =0.454, SARKIXKE(RR)AN 1.51 (95% CI: 1.04, 2.19),
FU PR B AR B 5 45 R A Git B R IE ) R Bk

Study %

D ES (95% Cl) thE
Yi-Fan Yang2023 4 2.20 (0.88, 5.51) 31.21
X3£2020 —————— 289277, 9.55) 68.79

Bk (-squared = 0.0%, p = 0.628) <> 2.65 (1.59, 4.43) 100.00

105 1 9.55

Figure 8. Whether the number of fused segments is >3
E 8. MATRED>3 1T

SR ER(E 8), I-squared=0.0%, P=0.628. HAKN & OR N 2.65(95% CI: 1.59,4.43), %
B b 3 Bl 5 76 5 45 T2 180 GE i 25 S IE 13 R K

Study %

D ES (95% CI) b=
Huajian Chen -— 2.42 (0.59, 9.89) 22.86
XIi#2020 — & 369(1.96 905 77.14

Bk (-squared = 0.0%, p = 0.607) <> 3.35 (1.71, 6.56) 100.00

101 1 9.89

Figure 9. Postoperative albumin level < 3.5 g/dl

E 9. RERERKTE <35gd
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SR ER(E 9), I-squared=0.0%, P=0.607. EAKN & OR N 3.35(95% CI: 1.71,6.56), %

A A PR B AR R 5 25 2 AT G R SR IR [ SR Bk

Study

Honglei Pei2021

Shaozheng Qu2022

K (-squared = 0.0%, p = 0.916)

ES (95% CI)
—_— 1.13 (1.04, 1.23)
- 112 (0.97, 1.29)
f

<> 1.13(1.05, 1.21)
:

tbE

74.27

2573

100.00

775

Figure 10. Preoperative stay duration
& 10. RATIFEERT(E]

1.29

FFRES M SR (E 10), I-squared = 0.0%, P=0.916. SAAZN & OR N 1.13 (95% CI: 1.05, 1.21),
FH KPR B AR 5 5 45 R A Gort R E ) DR Bk

3.3.2. RIGRRHRIPERE Meta 547

RGN, FERR=0.69,95% CI 0.52, 0.92) 2 AR A HIHOL IR A 2R, P<0.05. FRAREIILI 11,

Study
ID

SEERIE2018 ¢ -
EEH2021 -.—
Yi-Fan Yang2023 ——

SR (-squared = 452%, p = 0.161)

ES (95% CI)

0.35(0.15,0.82)

— 0381 (067,133)

= 056 (0.27, 1.14)

069 (0.52,0.92)

%

thE

11.80

7182

16.38

100.00

Figure 11. Gender (male)
E 11. H431(51%)

6.67
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SRR, T-squared =45.2%, P=0.161, SR 2 OR A 0.69 (95% CI:0.52,0.92), K4k
PO R 5 45 R 2 A Goit 2 U R ek
3.3.3. RELGRK Meta 5747

DAAR 5 B2 s o, ARG AR BRYL A x FA, FRATRNE S B E1T Meta 04T, 453 EoR, M
KT ARG KRB B, RIGEGLH B BMI (WMD = 1.58, 95% CI: 0.21,2.94) % ¥k, T AR A 23
BHERK(WMD =0.44, 95% CI: 0.17,0.72), & TFHEMIEE(WMD = 4.2, 95% CI: 1.44,6.96) 2 3% %, AKJ5 5|0
F(WMD =43.91, 95% CI: 16.67, 71.14)¥ %,

SRTT, AEXS T ARG ARG B, ARJE B0 B3 AR AT H & R E(WMD = —0.68, 95% CI: —1.11,
—0.24). ARJFIMIE A EEWMD = -2.08, 95% CI. —3.05, —1.10) . % HE K.

3.4. BRI
N T VSR I TR, AT T RUEE ST o SEBRRE I FUE, LS BIAH BLA 45
3.5. KRMmA

SCHR AR fr A3 . Egger K%, Begg Wit AL, WP REAAAE R RMFE, WA 2. 2#T R R
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