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Risk factors for surgical site infection after transforaminal lumbar interbody fusion in treatment of lumbar
degenerative diseases

HAN Kang-en', WANG Hong-wei’, GU Hong-wen’, HU Yin', TANG Shi-lei', ZHANG Zhi-hao’, YU Hai-long’ (1. Graduate
School of Dalian Medical University, Dalian Liaoning 116044, China; 2. Department of Orthopedics, General Hospital of Northern Theater
Command, Shenyang Liaoning 110016, China)

Abstract: Objective To explore the risk factors for surgical site infection (SSI) after transforaminal lumbar interbody fusion (TLIF)
for the treatment of lumbar degenerative diseases. Methods A total of 1 000 patients who underwent TLIF for lumbar degenerative diseases
in our hospital were included and divided into the infection group (n=23) and the non-infection group (n=977) according to whether the surgical
incision was infected. General data, surgical and laboratory indicators of patients were collected, and potential risk factors of SSI were
screened by univariate analysis and multivariate regression analysis, a nomogram model was established, and its predictive efficiency was
validated by the receive operating characteristic (ROC) curve. Results  The incidence of SSI in patients after TLIF was 2. 3%. The results of
univariate analysis showed that age, operative time , intraoperative blood loss , preoperative C-reactive protein (CRP) , smoking, and diabetes
mellitus were the significant risk factors for the occurrence of SSI. Multivariate regression analysis showed that older age, longer operation
time, more intraoperative blood loss, smoking and diabetes mellitus were the independent risk factors for postoperative SSI. ROC curve
showed that the nomogram model established in this study has good predictive efficiency. Conclusion Older age, longer operation time,
more intraoperative blood loss, smoking, and diabetes mellitus were independent risk factors for postoperative SSI. For patients with these
high risk factors, corresponding intervention measures should be taken before operation to reduce the incidence of SSI.

Keywords: transforaminal lumbar interbody fusion; risk factors; surgical site infection

PR AR A8 P o ] S B T BRI R,
N A G R 2 DR R AT o 2 ) FL A )
BlA R (transforaminal lumbar interbody fusion, TLIF ) 8
o S B A T AR 55 WL, 30 00 W R MRS A, MAAETR]
FLA RS U SR ME 8] 5, JO T o J32 A 1L ol 228 2 0 A 5 4

[(E€mH] L T7&FHE T RIECA T (2023JH2/101700130) 5
107248 o B9 TR (2022 H2/101300024 )
[BEEE] TER, E-mail: yuhailongl 18@aliyun. com

PREETT RARERL D, B 2R R 7 AR ] fil 5 AR i v
MR Z =", 1A G (surgical site infection,
SSIVE& TLIF AR J5 8 WO AE , A] REIE U2 MR
[E] 5 2 DL A OG5 T I L i A i 42 ) R B i S HC At
SRR NVE T 0 | 2 1N B0 A e ) B) S YR T 2
JHEG ™SSR R Y] & YL (TRER Y] R R 5
B A B G BIFSE AR, AR TLIF AR5 SSTRY &2k
A 29%0~5%" , AT B FEHAE TLIF AR5 SST ) % A2 5



BB G A S %k ] REG ANAT OPER SURG 2024,33(9)

http://www. jjssxzz. cn 811

i 8. 5% YA T ARGOR w1
AR 5 2 RV 7 o DSl akg , AT 0 e e 3 S ) A 1
P SSTAYAE I P ZR , 2o v RS £ it 0, % ]
FE A A 62 PR 3R 2 IR BT B 7, LSBT R A AR i SST
kAR

1 #ZREFE

L1 s RFEH

[\l B 3 AT 2013 45 1 7 22 2019 4F 12 A 7E AL ARk
XL BE BE AT TLIF (14 1 047 91 3 25 (11 PR 2 R, 2290
A FEBR bR T ZE 5 A8 A 1 000 B8 o MR AT
JeHE SSURE 8K 009 SSTAH (n=23) AR SSTAH (n=977)

NARRIE : DB ERER AL 5 AR5 TERHALT
12 g HEARE IR A5 PRI | A0 975 HEAE 1] 25 58 HHAE | IR A
EPERE JEMENT AT ; @2 IERMARFIRIT 6 ™ H KL I
TCRE ™ F R TAEA I s @FTHF L TLIF . HEBRARE:
@l KR 58 5 3 QAR A-E HARNE & i s s @A
Bl 40 M2 3 %% (white blood cell count, WBC) . 21 40 it
L% & (erythrocyte sedimentation rate, ESR) VA & C %
N4 1 (C-reactive protein, CRP) B % s DKk TSRS
fE EITREAMEE T 22T AR, SSIZWbR R 1%
F V) PRI AR S5 30 d A HE 3R R B T TR s TR
PPV Ge S 2GR IUZ A3 R 1] Bt ) B 2 2 Uk e
SSTHYRHIE : DAL MAGE 5 @4 (538 “C) B
REFEAR ™ E S5 s @07 1 RTF sl 55 SR B AR IR P 4
K Ar U] 1 TS Q125 s @R AR i e A Py
IRl A A AR WA U U ABFE 2 AR X
AR BE A BEZE B 2o A HE(R B VE S - Y-2019-01),
1.2 WLARIRAT

AR — e FERMPE AL - R AR B IR
BMI WA AT | B A A T A ol v i 2 A ) 59 2
o R BTG L i 2R (visual analogue scale, VAS) 7
g3 I E S RE e A IR AE OB PRG | i I &
O ) o

AR S 50 2 A A AR S TR TR AR - ORI
[i] BT A 57 Bl F AR i 171 (08:00 % 11:00)
FRZF(11:00 & 13:00), F2F(13:00 £ 17:00)F11[E] (17:00
ZEUH 8:00)] A H il AR AEPRESR (CRP,
WBC. Ifil £I. #E H (haemoglobin, Hb) | I 4 4 & X
(hematocrit, HCT) . Ifi. /N ¥ J & FH (plateletcrit ,PCT) .
5545 #E 4L L {B (international normalized ratio, INR) | ¢
Il 8 J5 5] 8] (prothrombin time , PT) (3% A4 73 5E 1L 3% i
fJ 18] Cactivated partial thromboplastin time, APTT) | IfiL

A [6] (thrombin time, TT) | £F 4 £ H JiL (fibrinogen,
FIB) | AR T ARTTEF 7%
1.3 it FFk

5K JH SPSS 26. 0 #4753 #r o i ] Shapro-
Wilk 12 % 504 AT TE SRR 50, A5 & TR0 A 1y i
ORFA Y B e i 25 (s ) 18, 28] L3R FH WG ik 57
FEA R 5 THECFE R L3R (%) Ko, LRI L BCR T )¢
Krgs o VIJETS & A SSUMIRZASAE & 1T 2 &K Logistic
1A 53 B i e A7 22 S i T8 A L 2 i 9 R I A7 321K
H TAERFE (receiver operating characteristic, ROC ) HHfi
LB . P<0.05 hZE HAGI R

2 HR

2.1 2% F—MITHILER
2A1BE MR B AR TR  BMILURTHT VAS TS
R T I SEE O R R EE AR T 5 B s IEHE TR
S FE IR AL, 22 5 BTG E L (P>0. 05) ok
TR 20 R AU SO B PR o LE AN T e
(P<0.05), W41,
F1 2HBEBAREER

- IR TR
ks (n=977) (n=23) X r
HRIE(%)] 5B 502(51.38) 11(47.83)  0.114 0.736
i@ 475(48.62) 12(52.17)

A (2) 53.72+14.76  65.70+10.53 -5.335 <0.001

B (em) 167.09+8.88 165.87+7.34  0.652 0.514

i (kg) 70.20+13.13  70.35+13.88 -0.053 0.958

BMI(kg/m?) 25.08+3.83  25.40+3.75 -0.399 0.690

ARATVASIFIH4) 4.57+1.08 4.62+1.04 -0.207 0.836

AR (%)) & 313(32.04) 13(56.52)  6.131 0.013
i 664(67.96) 10(43. 48)

WHB(%)] & 255(26.03) 7(30. 43) 0.218 0.640
& 722(73.90) 16(69. 57)

BB (%)) 2 167(17.09)  11(47.83) 12.481 <0.001
f 810(82.91) 12(52.17)

LR (%)) & 329(33.67) 9(39.13) 0.299 0.585
w 648(66.33) 14(60. 87)

SR (%)) 2 123(12. 60) 4(17.39) 0.133 0.715
i 853(87.31) 19(82.61)

FOREER TS R 569(58.24) 14(60.87)  0.064 0.800

RG] 5 408(41.76)  9(39.13)

BEHEF AL 2 61(6.24) 3(13.04) 0.782 0.376

(1% T 915(93.65)  20(86.96)

JiF 5 Yihe BIE 92(9.41) 3(13.04)  0.051 0.821

[#1(%)] S
1IE%  885(90.58)  20(86.96)

2 4 fR A R MEF AR BEEC . TR BT 5 R Hi CRP
A WBC ARG Hb AT HCT ARG PCT ARFTINR A
B PT.ARHT APTT . AR R TT . AR Hj FIB . A B I 46 1% . AR



812 BB F K% 2% ] REG ANAT OPER SURG  2024,33(9) http://www. jjssxzz. cn
HIEF 9K R LA, 22 R gt 122 3 L (P>0. 05) , AR S A fE R N2, LR 3,

Yeol B TR R A & R FT ESR #1 MK T
JEYLZH (P<0.05) , W3 2.

R2 2EEEIGKIERILE

. kL2 YLy
tibs e R R
FAREFE] (min) 125.33+57. 74 202.48+102.26 -3.605 0.002
MEFEFARTT 195 536(54.86) 9(39.13) 4.166 0.384
REABI)] 295 297(30.40)  7(30.43)

39 109(11.16) 5(21.74)

47y 22(2.25) 1(4.35)

595 13(1.33) 1(4.35)
TR A 4 221(22.62) 5(21.74) 1.851 0.604
[1(%)] R 119012, 18) 5(21.74)

T 563(57.63) 12(52.17)

Wil 74(7.57) 1(4.35)
AR (mL)  367.95+143. 17 713.04+256. 82 -2.435 0.023
AT ESR (mm/h ) 10. 16£1. 05 14.61x1.49  -1.984 0.048
AR H CRP(mg/L) 3.30=0. 70 6.68+1.21  —1.231 0.231
AT WBC(x10°/L) 6.37x1.77 6.43+2.04  —0.142 0.887
AR AT Hb(g/L) 137.61x16.83 133.61+15.19  1.129 0.259
AR HTHCT(L/L) 0. 420. 04 0. 40=0. 04 1.404 0.161
AATPCT(% ) 0. 230. 05 0.2320.07  -0.019 0.985
AHIINR 0. 97=0. 07 0.98+0.05  -0.866 0.387
ARETPT(s) 12.2241.09  12.20+1.06 0.102 0.919
AT APTT(s) 31.10£5.15  31.13+7.47  —0.035 0.972
ARETTT(s) 17.21£1.12  17.13+1.63 0.303 0.762
ARH FIB(g/L) 2.9810.77 3.23+1.18  -1.477 0.140
AR (mmHg) 133. 80+14. 52 135.55+13.03  -0.557 0.578
ARATEFIKE (mmHg)  79. 66+10.29  80. 14x15.54 -0.211 0. 833

2.2 BRZEALZREEREHH

AR 2 A AT A5 0 R AR LT RIS E] AR
i R CRP K B PR 93 02 AR5 & A SSTRY fi
KR %, ZHE RIS BR, FR K F AR

R AR H R I B R R RO B PR R A& A SST
F*3 TNSSIMEREREEF L EHZER TS5 HT

2.3 rLFA%ﬁam | 2L AR 2 AT

S KA SRR AL &, Z R [l 73 #rvh
ﬁ%#ﬂ’]?ﬁﬁﬁh?"ﬁi,é"fﬂﬂ@é[ﬁl MR 4% 78
JIF o A3-(ELE AL, TR0 SSTAY K A= 4 (18] 1)  ROC 424y
Pradi R B AR TR ] R s i & BE PRI
YR B4 Bl 26 T 18 FR (area under the curve, AUC) 43 %) Ry
0.754.0.743.0.692.0.654.0. 622, % 0 ¢ 7 1) 51 2k
PERE R XS T EARE TR 5 & AR SSTA R 4 1Y U 8 RE
UL 41 2.

3 itig
VR AR 78 P 9 G 6 A ) 985 2 M0 | T ME 55

AR A R OAE , mT 3 B0 AT SR 32 3 T g
BEft . TLIF 207 AR AR MR i B2k 2 —,
1M SSI 2 TLIF AR J&5 5 UL — Fp JF & 5 o A BF 58 %
TLIF RJ5 & Az SSIRYAH IR R 474007 & B, AR #8K
W TR B ] AR DR AR v HE e DR LA ST
fak N .
IR Y FT—LE SO AR IS 5 AR R S SSE AR A:
) OC R HEAT TR0 H L Z5 98 0 ARGk AR . A B
RN AR KR EAME TR 5 SSI AR A 1) — 3
ST A B LR DR SR e 0 A A O I AR
FUHL A ZE AL DL S VD Be S B I, 2
WFFEIN A 1o S WA TR (28 ZAIE7), Bischoff 55/
5T Bow, 705 utﬁlﬁ%ssmw;ii%ﬁ*#?soﬁ
DUN B X 0T e 5 i R 0 — g Btk 10 22 KL
ﬁiﬁéﬁlElhﬁﬁ‘])i@ﬁl‘%ﬁﬁ?@”;ﬁ‘ﬁﬂﬁﬁ%@”ﬁ%‘ﬁ’ﬂ
RO, JE R I A 1 A R AR 1 A,

LaRE N EAEvini

et » OR 95%CI » OR 95%CI

TR bR TBR oy
AR <0. 001 1.084 1.039 1.130 0. 006 1.073 1. 020 1.129
TR ] <0. 001 1.013 1.008 1.018 0. 009 1.008 1. 002 1.013
A i <0. 001 1. 001 1. 001 1. 002 0. 030 1. 001 1. 000 1. 002
AHif CRP 0. 041 1.033 1.001 1. 065
U] 0.017 2.758 1.196 6.358 0.013 3.149 1.278 7.758
LRI <0. 001 4. 446 1.929 10. 247 0. 005 3.914 1.513 10. 127

T4 SSIHYRURE T % BE 43 #7

. 95%CI .
Bzt HbHE AUC - P PSR R EARES R4
TR - R

RIS 67.5% 0.754 0. 658 0. 849 <0. 001 0. 826 0.565 0.391
FARMF ] 156 min 0.743 0. 627 0. 860 <0. 001 0.757 0. 696 0.453
AR i 475 mL 0. 692 0. 569 0.814 0. 002 0. 806 0. 565 0.371
WE bR 0. 654 0.528 0. 780 0.012 0. 829 0.478 0.307
WA 0. 622 0.503 0.741 0.045 0. 680 0. 565 0. 245




BB F K-S E ] REG ANAT OPER SURG  2024,33(9) http://www. jjssxzz. cn 813
p N
010 20 30 40 S0 60 70 80 90 100
D) | - ' - - - - - -
10 20 30 40 50 60 70 80 90

FAblmin) -

50 100 150 200 250 300 350 400 450 500

AR I B (mL) 0 500 1000 1500 2000 2500 3000 3500

f
)
MR A 5
BEBR S i
%
B

0 20 40 60 80

SSI& A%

120 140 160 180 200 220

0. 02 0304050607038

1 T SSI & £ M FI L& E

100~
80+
gﬁo-
al
# 404 — 4
40 Y
— WER
FARAFA]
20 — Rk
0 L] 1 L) 1
0 20 40 60 100
100-45 5B (%)

2 SSIA& 4RI KBS TSI BE ROC B 2 B

I, i B SST Y K AR SRR RGN AR I8 S — 0
Tk TER R 2, o] A B T 259 s AR
Je PP AR R AT Bk e AN RS R R

B FEIR KB, W AR TLIF AR J5 SSIAY A Az UE:
AN B . W B E B X VR A A
AFIFER , 2BV G 08 5 3k A A v P 240 i
P A AE D B AR IR R, R T AR
4] 1 10 76 AT 4 R A 2 A S TRl ) S A A
AE A2 5 i SRR S AR T @A
Martin 2556 122 32 B W IEHE = R 1 8 3 b AT T 0 2%,
I3 RN AR BTTRCE T GBI 124 7 ) R R 0 4
FLAR R AN A L AR WA A A SST
49 XU B 300 B, R RO 2 i A ST XU S 2 (1%
TWMRE . P, R TR TR A AR R
AT LAY D I i AR WA B

AHEFE ROC M4BT B, FARM KR AUC
0. 743, UL R 0. 696, F B FAREEZA 5 SSI &
A — T B U 28 . Anis 250 B, TR i ]

1, SSUE AR R, BMEHERR T &0 e
YIH EIEER R AT, ORISRl 5 R J5 SSTAY &
AEATAFAE B R R R IEI T PRI [ K2 &
Az SST YA ST fa I P 2 o X AT e 28 K A F R o
o U O R g s AR ER I RS, N B s ARl R
FENEEBSE N, Iz V) LU T RS A RDIRES
Sy G B, TG T AR DXCIE gL g U LA
FFFEINR, AR BB 2 SST Y fE R R 2= (H A
WFFE 25 R F AR BB I AN 2R S5 SSI AT f&
BRI R FAR B L, iR R E FARM MK,
R T AR [ St 11— TR 4 e e, T - B 45
U RIS S ] 2 (A B N R 51 B N A B NS BN
FHOCAN B A 28 R i g 3 > T K kB0 11 2 5
i, AV D A KB, e Ak, P A 80 0 AR B R K vh vk
F-ARFA AT LA %50 B 40 v A, X 0] B BT
REAIR SSI & A= 1 JRURS: o B T R B 26 T B 45 i 21 , 4
FAREE S bk, AT B85 R AN B B b AT
FA, — WA de s | [n] 8 322295 B, 6 P AR AR E
AN LR T R 7 B AL B,

REAEBF ST A W PR 2 AR S5 ST FE s R 22,
AT 5% L 22 PR A BT & B0, B D B 3 SST & A &
F AR RS R i 3. 91445 BRI FR B R I & A SST
(18 PRI 8. 25 14 0, 33X TT A v 4K S0 s a2 40 o 4
PG A R T g B AR S T, i A 8. B
W R 51 R ) B s A8, T BT R A ke it g
A TR A, TS hn SSIAY A ge
U, 78 B AR 31 A5 ot W45 B 28 06 B B, 0 HR S T
PR R A 1 BB A, T N 2 o A TS A I 4
ED

ABEFE L FE B, AR R A 2 R S SSI



814 B G A %% ] REG ANAT OPER SURG 2024,33(9)

http://www. jjssxzz. cn

KA — IR N 2, TARY) H AR AL A 44U K 2

MR, ZH S W HE A R WA A1) T2 R A, B

B FEALUAIE, Pl ARSI WS, 4 E 2T

Hb T ™, Lasocki S B BF 58 & 3L, 22 1f5 SSI &

A BT . Nakanishi 252088 HiE380 06 s Bt 521

fim 1.2 5 SRR 8 ) RE FIVBE 1l B REAX S0, £ 100

AARE TRE. P, AR 222 ik i S5 PRV T2

BRI 1 ML, AR i M 00 I Y8 48 s O B P o A Ak B, RS

FIREREAIR ST A LR

g5 b AW E A X R JE SSTRYAE I K 2 43 B ik

Sh R T ST e XU £85I S it 38 ) T LA T

UNEEAE IR A A A ) A IRk ] Ty Al A 4

i 25 A S 2 IE B A, LAS D AR I SSTAY AR fi

HEBF AP IRE

(8% 30k ]

(1] FHR, DR XUBRRE , % . Wiltse A MR TLIF 1577 WEAHE 1 I AE
A o T K L) ] SR R TR A A 2022, 31(7) £ 595-599. doi:
10. 11659/jjssx. 03£022096.

[2] Sato T, Shibahashi K, Aoki M, et al. Risk factors for surgical site infec-
tion following orthopaedic surgery for fracture by trauma: a nested case-
control study [J.1 Hosp Infect, 2024, 145: 52-58. doi: 10. 1016/j.
jhin. 2023. 08. 028.

[3] Tan T, Lee H, Huang MS, et al. Prophylactic postoperative measures to
minimize surgical site infections in spine surgery: systematic review
and evidence summary [J]. Spine J, 2020, 20 (3) : 435-447. doi:
10. 1016/]. spinee. 2019. 09. 013.

[4] Zhou J, Wang R, Huo X, et al. Incidence of surgical site infection after
spine surgery: a systematic review and meta-analysis[J]. Spine (Phila
Pa 1976) , 2020, 45 (3) : 208-216. doi: 10. 1097/brs. 00000000
00003218.

[5] drfe NRIEFIE TAFR . B2 BB Wibr i (A7) [T, e
% &, 2001, 81 (5) : 314-320. doi: 10.3760/j: issn: 0376-2491.
2001. 05. 027.

(o] 2 e, T H, LD, 55 MEHEAR S TARIALRY 1 fE R N 2 53
B BN A PR Sy [T ). I PRIPRIE 27 2%k, 2023, 39(5) : 461-466.
doi:10. 12089/jca. 2023. 05. 002.

[7] Kuo CC, Hess RM, Soliman MAR, et al. Predicting prolonged length of
stay in patients undergoing transforaminal lumbar interbody fusion[]J].
Acta Neurochir (Wien) , 2022, 164 (10) : 2655-2665. doi: 10. 1007/
s00701-022-05334-3.

[ 8] Bischoff P, Kramer TS, Schrisder C, et al. Age as a risk factor for surgi-
cal site infections: German surveillance data on total hip replacement
and total knee replacement procedures 2009 to 2018[J |. Euro Surveill,
2023, 28 (9) : 2200535. doi: 10.2807/1560-7917. ES. 2023.28.9.
2200535.

[9] Kang HJ, Kwon YM, Byeon SJ, et al. Trends and risk factors for
surgical site infection after treatment of the ankle fracture: national
cohort study [J]. J Clin Med, 2023, 12(13) : 4215. doi: 10. 3390/jcm
12134215.

[10] Blair MJ, Jones JD, Woessner AE, et al. Skin structure-function rela-

tionships and the wound healing response to intrinsic aging [J]. Adv

Wound Care (New Rochelle) , 2020, 9(3) : 127-143. doi: 10. 1089/
wound. 2019. 1021.

[1n]xizde, B &, 248 K5, 5% EHEZHE S AR S A 1 AR5 B e
i PRARFAE iy e [T ], P AR & B2, 2021, 41 (17) £ 1275-
1282. doi:10. 3760/cma. j. ¢cn121113-20210316-00244.

[12] Pitzer CR, Aboaziza EA, O'Reilly JM, et al. Nicotine and micro-
vascular responses in skeletal muscle from acute exposure to
cigarettes and vaping[J]. Int J Mol Sci, 2023, 24 (12) : 10208. doi:
10. 3390/ijms241210208.

[13] Martin CT, Gao Y, Duchman KR, et al. The impact of current smoking
and smoking cessation on short-term morbidity risk after lumbar spine
surgery [ J]. Spine (Phila Pa 1976) , 2016, 41 (7) : 577-584. doi:
10. 1097/brs. 0000000000001281.

[14] Anis HK, Sodhi N, Klika AK, et al. Is operative time a predictor for
post-operative infection in primary total knee arthroplasty? [J]. J
Arthroplasty , 2019, 34 (7s) : S331-S336. doi: 10. 1016/j. arth. 2018.
11.022.

[15] Birgand G, Saliou P, Lucet JC. Influence of staff behavior on infec-
tious risk in operating rooms: what is the evidence?[]]. Infect Control
Hosp Epidemiol ,2015,36(1):93-106. doi: 10. 1017/ice. 2014. 9.

[16] Tominaga H, Setoguchi T, Ishidou Y, et al. Risk factors for surgical
site infection and urinary tract infection after spine surgery [J]. Eur
Spine J, 2016, 25 (12) : 3908-3915. doi: 10. 1007/s00586-016—
4674-2.

[17] Anderson PA, Savage JW, Vaccaro AR, et al. Prevention of surgical
site infection in spine surgery[J ]. Neurosurgery,2017,80(3s) : S114—
S123. doi: 10. 1093/neuros/nyw066.

(18] 5 Mgk BH,9kS7 a8, 5 . v S IR AT PR 0 8 I I
e TARBYF RO RAE Y], T A R4, 2020, 30(5) -
399-404. doi: 10. 3969/j. issn. 1004-406X. 2020. 05. 03.

[19] Hsiung W, Yao YC, Lin HH, et al. Reducing surgical site infections
after spine surgery: the optimal amount of normal saline for intra-
wound irrigation [J]. Spine J, 2023, 23 (11) : 1580-1585. doi:
10. 1016/j. spinee. 2023. 07. 011.

[20] Xiao B, Chen TY, Zhao Q, et al. Risk factors for surgical site infection
after percutaneous endoscopic lumbar discectomy [J]. Int Wound J,
2024,21(4) :e14605. doi: 10. 1111/iwj. 14605.

[21] Canseco JA, Chang M, Karamian BA, et al. Postoperative glycemic
variability as a predictor of adverse outcomes following lumbar fusion
[J]. Spine (Phila Pa 1976),2022,47(7) : E304-E311. doi: 10. 1097/
brs. 0000000000004214.

[22] Bhattacharya S, Munshi C. Biological significance of C-reactive
protein, the ancient acute phase functionary [J]. Front Immunol,
2023,14:1238411. doi:10. 3389/fimmu. 2023. 1238411.

[23] Lasocki S, Krauspe R, von Heymann C, et al. PREPARE: the
prevalence of perioperative anaemia and need for patient blood
management in elective orthopaedic surgery: a multicentre,
observational study [J]. Eur J Anaesthesiol, 2015,32(3) : 160-167.
doi:10. 1097/eja. 0000000000000202.

[24] Nakanishi K, Kanda M, Kodera Y. Long-lasting discussion: adverse
effects of intraoperative blood loss and allogeneic transfusion on
prognosis of patients with gastric cancer [J]. World J Gastroenterol ,

2019,25(22):2743-2751. doi: 10. 3748/wjg. v25. i22. 2743.
(%) 2



