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[ Abstract ]

colorectal surgery, and to establish and validate a risk prediction model nomogram. Methods An

Objective To investigate the risk factors of surgical site infection (SSI) after

observational study was conducted to retrospectively collect data of 6527 patients aged =16 years
who underwent colorectal surgery in 56 domestic hospitals from March 1, 2021 to February 28,
2022 from the national Surgical Site Infection Surveillance network. The incidence of SSI after
surgery was 2.3% (149/6527). According to the ratio of 7:3, 6527 patients were randomly divided
into the modeling cohort (4568 cases) and the validation cohort (1959 cases), and there was no
statistically significant difference between the two datasets (P>0.05). Univariate analysis was
performed using t test /Mann-Whitney U test /x* test. Multivariate analysis was performed using
binary logistic regression to establish a preliminary model and select variables using Lasso analysis
to establish an optimized model nomogram. The discrimination and calibration of the model were
evaluated by ROC curve, calibration curve, and Hosmer-Lemeshow test. AUC value>0.7 is considered
a good discrimination of the model. The Bootstrap method (repeated self-sampling 1000 times) was
used to verify the constructed model internally and externally to evaluate the accuracy of the
constructed model. Results Multivariate analysis showed that history of chronic liver disease
(OR=3.626, 95%CI: 1.297-10.137, P<0.001) and kidney disease (OR=1.567,95%CI:1.042-2.357,
P=0.038), surgical antibiotic prophylaxis (OR=1.564, 95%CI:1.038-2.357,P=0.035), and emergency
surgery (OR=1.432,95%CI: 1.089-1.885, P=0.021), open surgery (OR=1.418, 95%CI:1.045-1.924,
P=0.042), preoperative stoma (OR=3.310, 95%CI: 1.542-7.105, P<0.001), postoperative stoma
(OR=2.323,95%CI: 1.537-8.134, P<0.001), surgical incision type above grade Il (OR=1.619,95%CI:
1.097-2.375,P=0.014), and each unit increase in total bilirubin (OR=1.003,95%CI:-0.994-1.012,
P=0.238), alanine aminotransferase (OR=1.006, 95%CI:1.001-1.011, P=0.032), blood urea nitrogen
(OR=1.003,95%CI: 0.995-1.011, P=0.310), blood glucose (OR=1.024, 95%CI: 1.005-1.043, P=0.027),
C-reactive protein (OR=1.007, 95%CI: 1.003-1.011, P<0.001), length of incision (OR=1.042, 95%ClI:
1.002-1.087,P=0.031), surgical duration (OR=1.003,95%CI:1.001-1.005,P=0.017), and surgical blood
loss (OR=1.001,95%CI: 1.000-1.002,P=0.045) were risk factors for SSI after colorectal surgery. Each
unit increase in albumin level (OR=0.969, 95%CI: 0.941-0.998, P=0.036) was an independent
protective factor for SSI after colorectal surgery. The area under the curve of the optimized model
obtained by internal and external validation were 0.768 (95%CI: 0.723-0.813) and 0.753 (95%CI:
0.680-0.832), respectively. The predicted value of the calibration curve was basically consistent with
the actual value. Conclusions The risk prediction model for SSI after colorectal surgery
constructed in this study has good discrimination and calibration. The nomogram created in this
model can provide an evaluation basis for the observed rate and expected event rate of SSI after
clinical colorectal surgery.
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JESSIA 4466 3292(73.7) 1174(263)  4388(98.3) | 78(1.7) 4408(98.7) 58(1.3) 4265(95.5) 201(4.5) 4443(99.5) 23(0.5) 4438(99.4) 28(0.6)
sst4l 102 73(71.6)  29(284)  93(91.2) | 9(8.8)  98(96.1)  4(3.9)  96(94.1) 6(59) 101(99.5) 1(0.5) 100(98.0) 2(2.0)
Ewanl:] X’=0.236 X’=26.733 X'=4.499 X’=0.440 x’=0.413 X=2.719
Pfif 0.627 <0.001 0.034 0.507 0.520 0.099
RIS 1% ) ] W s [ 51 (%) ]
anl i i [P AR MG R
= 2 £ N (gL, xs) [x10°L, M(Q,, Q)] [X10°L,M(Q,,Q,)] [mg/L,M(Q,,Q,)]
JESSIZL 4466 4426(99.1)  40(0.9) 3908(87.5)349(7.8)| 209(4.7) 121.7+23.0 5.9(4.8,7.4) 227(182,276) 15.0(6.2,29.7)
ss14i 102 101(99.0)  1(1.0) 89(87.3) 10(9.8) 3(2.9) 122.0+23.2 6.2(5.0,8.2) 220(176,292)  23.6(10.8,41.6)
EWIR(E) x’=0.008 x=1.152 =-0.120 7=-0.964 7=-0.438 7=-3.634
Pl 0.929 0.562 0.904 0.335 0.662 <0.001
gl i JEViliEaE NRMEILE B | R M 2 MKRER L HEA UK
b [;L]]]()I/L,M(()l,()sﬂ (U/L,x+s) (U/L,%+s) [mmol/L,M(Ql,()zﬂ (umol/L, %) (g/L,7xs) [mmol/L,M(()l,Q})J
JESSIZE 4466 11.2(82,15.3) 2055212 229172 5.10(4.1,6.2) 68.4+36.4 39.7+11.6 53(4.8,6.1)
ssi4i 102 11.8(83,17.1) 24.2+15.4 24.6+14.4 5.48(4.3,6.8) 74.1£37.6 36.4+8.3 5.7(4.9,6.9)
Gt 7=-1.965 2,306 =-1.023 7=-3.136 1=-1.687 12,449 7=-2518
Pl 0.049 0.021 0.306 0.002 0.092 0.014 0.012
SR 1(%) ] st A 441 (%%) ] ARBIHBHE AR (%) ] 2 FARHI(%)]
EAE I 117 . R
% i k| nwmees oM DOEHEE. o 2 # i
JESSIZL 4466 378(85) 4088(91.5)1211(27.1)] 2974(66.6)  26(0.6) = 255(57)  2058(46.1) | 2408(53.9) 1599(35.8) 2867(64.2)
ss14l 102 10(9.8)  92(902)  35(24.5) 74(72.5) 2(2.0) 1(1.0) 38(37.3) 64(62.7) 29(28.4) 73(71.6)
GEiHE x=0.230 x’=7.853 X=7.453 X’=3.654
Pl 0.631 0.049 <0.001 0.056
HHFARLEI(%)] FARLEIN (%)) FARFALHI(%)] AR A (%)) ARJaHEEO (%))
EAE I 11 S e MEEE .
7 & BUFAR | BBFR g g | TEFEA # & 7 &
JESSIZL 4466 2584(57.9) 1882(42.1) 4298(96.2) @ 168(3.8)  3469(77.7) | 997(22.3)  4357(97.6) | 109(2.4) | 3648(81.7)  818(18.3)
ssi4i 102 65(63.7) 37(36.3)  90(882)  12(11.8) 59(57.8) | 43(422) 92(90.2) | 10(9.8) 62(60.8)  40(39.2)
GilE X’=1.409 X’=16.874 X’=22.307 X’=21.310 X’=28.553
Pl 0.235 <0.001 <0.001 <0.001 <0.001
———
N PR )] mH K FAR e
WEIN WA RN gy Lem MO Q] Inin M0, @)1 Il M0, )]
JESSIZ 4466 40.1) 3172(71.0) 1272(28.5) 18(0.4) 6(5,10) 166(130,220) 50(20,100)
SSI40 102 0 61(59.8) 39(38.2) 2(2.0) 8(5,15) 180(140,240) 50(30,107)
S x’=10.698 7=-3.368 7=-2.260 7=-4.174
P8 0.013 0.001 0.024 <0.001
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R4 PREBBASIA 4 568 (145 H A5 B FARIALIEG (SSD I Z K 2 logistic [21I4 73 M4 2R

A i Wf'}wj‘ I;IE{;E Waldffi P i OR(95%CI) @ﬂ%

P PEI RS 5L /45 1.643 0372 19.522  <0.001  5.170(2.494~10.714)  1.034
M G s O/ ) 0.073 0.563 0.017  0.897  1.075(0.357~3.240) 1.033
C R AR CRERE I 1A 50437 0.006 0.002 10.086  0.001  1.006(1.002~1.010)  1.042
SVIZTZR (RGN 14> ) 0.003 0.003 1.030 0310  1.003(0.997~1.008)  1.010
AR LA G (RSN 14~ 50407 0.003 0.003 1314 0252  1.003(0.998~1.008)  1.015
MR ZE R RGN 14~ 0.001 0.003 0.151  0.697  1.001(0.996~1.007)  1.003
HAE (RN 1407 -0.032 0.014 5375 0020 0.968(0.943~0.995)  1.023
I CREA I 1 A4 0.021 0016 1.696  0.193  1.021(0.989~1.054)  1.019
i T i (R 3+ 1 At A 2R/ 100 M A R /WU T8 410 ) 0.059 0.124 0222  0.638  1.060(0.831~1.353)  7.075
ARG P P R /A 0.503 0.188 7.171  0.007  1.654(1.144~2.391)  1.078
FARISN (2T BEHFAR) 0.487 0326 2229  0.135 1.627(0.859~3.081)  1.180
FARIXOFEFRME G HLEENTA) 0215 0265 0.662 0416  1.240(0.738~2.084)  1.909
FARY) A ORI D) 1 /5 G 8] A% -1 e Y D AB Y ) 0.410 0.175 5503  0.019  1.507(1.070~2.123)  1.064
ENGEARICRYEES) 1.253 0321 15.187 <0.001  3.500(1.864~6.572) 1.069
ARJe i 1 CR/AT) 0.725 0.184 15489 <0.001  2.065(1.439~2.964)  1.058
VIR (R 14> P4 0.036 0.019 3.660  0.056 1.036(0.999~1.075)  1.758
FARFFLL I E] (B 14~ 28067) 0.002 0.001 6.641  0.010  1.002(1.001~1.004)  1.100
A i e CRERG I 1A~ B0 0.001 0.000 4718  0.030  1.001(1.000~1.001)  1.072

RS HLT 4 568 Bl AR BAIN L1 28 Lasso 53 M 45 LI AR Ji 1 Hes B (SST) JRURS: T 114 £t AL A5 28 (A BA ] )

A [l 40 (95%C1) OR(95%CI) Wald {i PAH

PP RE RS s O/ ) 1.288(0.260~2.141) 3.626(1.297~10.137) 2.723 <0.001
PV A R G/ 75) 0.449(0.041~0.876) 1.567(1.042~2.357) 1.036 0.038
C LI B 1 CRERS I 1A~ 20 457 ) 0.007(0.003~0.011) 1.007(1.003~1.011) 3.260 <0.001
SVIHZEFR (3G 14> ) 0.003(-0.006~0.007) 1.003(0.994~1.012) 1.180 0.238
TR L AL I (g 14> 204L) 0.006(0.001~0.011) 1.006(1.001~1.011) 2.141 0.032
PR R A RSN 14> ) 0.003(-0.005~0.008) 1.003(0.995~1.011) 1.016 0.310
A 1 CREIS N 1A~ 2047 ) -0.032(-0.064~-0.002) 0.969(0.941~0.998) 1.099 0.036
B CRERG N 14> B4 ) 0.024(0.005~0.052) 1.024(1.005~1.043) 1.289 0.027
ARAGITHEAE AP R G/ 0.447(0.037~0.871) 1.564(1.038~2.357) 2.108 0.035
FARE(ZLTFRAFEHFAR) 0.359(0.085~0.742) 1.432(1.089~1.885) 0.992 0.021
FARG X OFEFARMEREE HANFAR) 0.349(0.044~0.625) 1.418(1.045~1.924) 1.170 0.042
FARY) A ORI Y) 1 /5 4 b) O A% -1 Y D AS I H) 0.482(0.093~0.865) 1.619(1.097~2.375) 2.452 0.014
ENGpARICRYEES) 1.197(0.433~1.886) 3.310(1.542~7.105) 3.256 <0.001
NP ARICRYEES) 0.843(0.430~1.248) 2.323(1.537~8.134) 4.051 <0.001
Y1 EREE CRERS I 14~ 5437 ) 0.041(0.002~0.083) 1.042(1.002~1.087) 1.876 0.031
T ] (R34 1 A4 0.003(0.001~0.004) 1.003(1.001~1.005) 2.398 0.017
AR It (RS 1A B 0.001(0.000~0.001) 1.001(1.000~1.002) 1.139 0.045
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PR = P SSTXURS: I ASE 784, 28 il ROC Hh £ A% M

ith £k A1 Hosmer-Lemeshow $U1-& 10 BE A 56 & BR , 124
R EAT R0 D3 B AV

PRI T A8 e B U ot N e P U 5 ol
M0 SSTAY &A= AR . BEAERF Gt W], 18 PE T
P 03 2 ST ST A Bz PRI R W PR sl ek
BRAE SSTR T P 2R 2 Ah (BB R U, B K-



844

A B AR s 2023 459 A4S 26 555 9 ] Chin J Gastrointest Surg, September 2023, Vol. 26, No. 9

- 0 10 20 30 40 50 60 70 80 90 100
PRI —
A6 A o A
X
CRI&EH [ o o o
) 0 150 350
BAaa#E T
e 0 300 700
o 0 200 400 600
1M bR 3% FITTITITTTTT
0 300
|‘1E}b[ T T T T T T T T T T 1
500 450 400 350 300 250 200 150 100 50 0
0 1,]4!:'.' 80
ARTHIR P A 5 J.I-;'_l‘
FARAH" IS
1
FARI = . =
FAREII%H 0{—*'3—‘2 !
=] 265
- =
ARl e
_ ol
ARIEiEH In
Haf; 5 T
e 3 e 0 I
FARHH T e
)k'f‘.i.n‘ﬂ.m_ 0 3000
0 20 40 60 80 100 120 140 160
SSIMLBE 0.05 050 0.85

TE O TR, AR TR 0 WSS AT AR, L AFFIETA L a0, 2 im0l 0, 3 s bl 0, 4 e b1 0

&1

SSTAUREAR G , e ARG A e ST A A A ASFIE L o
W AT 5 41 T8, 9 J 3 2 ST A A 1) ik 57 52 i
o HoMARE A B SSTR AR 3808 T IR 45
il RS2, I g ] AR BEm ] e A ey 7
PR T OB ) R 42 (3 P<0.05) ™
1, MW 55 SSTRYAH A Tt — L IR . AWTS
T ARAE AR BRI HZLR K C R E H K
BT ARG SSIRY KUES: , 3 5 2 Hi A W 5E 45
—EH,

TEADITE R, 22 TR T AL R )
RS2 SSTRY S, TN N 2K o AFESFFE A B,
B2 FARMPARFFLEM B (53 )X FIEA R
SSLHY MR B A GE it 2 3 L™ o TR KR 2L (]
K, ATRES AN 5 TR A L AL B
P[] AT BT AR DXy 0 o 3 i s b , 7
BR— RPN > o [AlAE, U)K 5 &R 5]
SEE AN 55 S0 S AR TR 0 A e BRSO R G R
] DT H 232 TR T A B, AR rp A% 40

S5 IAARGE F ALY (SST) KU T3 {5 A AR 71 51 26 <]

TR EAE , RS AFAEEA Y 10 BT, YRR SSI
JRUBS: 22 G B,

VB R —T00 4 [ 1 22 AR i PRIF 9, AR T H #5 &
4 [ RN 56 28 B= B, Y il A AR 2R (AR T (AR DY
FAE T A5 b X 2 AN RATELIX . H A BRI PR 52
TR Rt 5 A% BT BMTLTE R i T g — W R B
NANZ W7 BE B, 6 R B B30 e R S L) L il
PR B B A UL I S BN E . SR, A
FEP &S B ARG SSIA A R A T AR BRI,
AR as R B — B RBR SR  JE
PR Sk 22 52 S T2 AR 9 B S ER B R (77.7%) , 1)
FARIT & 2 T, F BORBF 57 & 7k SST &k E
BEM., SUAETZMHRER -, FAK
FBEUE 5 0 SSTAU: , AHIF 5244 I 18 TR 5 A 521
SSI % A 1 5 Ry J LA ST fE I PR 2 T )
FARE BN RIEIR D F2 45 B FARWAR R
VIR

2013 4F iy — 30 3% T 32 [ 2 97 5000 1) Meta 437



AR B AR iR 2023 459 A4S 26 555 9 ] Chin J Gastrointest Surg, September 2023, Vol. 26, No. 9 845

1.0
0.8
0.6
”
# 0.4
0.2
AUC: 0.7703
— 95%CIL: 0.726~0.814
1 1 1 1 J @
0 0.2 0.4 0.6 0.8 1.0
14 5
L0
0.8 [
. 0.6 [
®
=
04 [
0.2
AUC: 0.7679
T 93%CLE0.723-0.813
1 1 1 1 J
0 02 0.4 0.6 0.8 1.0 @
1-FFRHE
04r
03
E
= 02F
L
01 7 A %
— bRk
""""""" HE T 2k
1 1 1 J 2
0 0.1 02 0.3 0.4

i

i
#
=
AUC: 0.6828
95%CI: 0.597-0.769
1 1 | 1 J @
U 02 0.4 0.6 08 1.0
1-Hp5
]
0.8
i 06
=2
g
04
02
AUC: 0.7562
95%C1: 0.680-0.832
1 1 1 1 J @
0 02 0.4 0.6 08 1.0
1= i
04
03 /
Y
P P S
02 o
=5 iy
o o

0.1 vl eeeno. HUHMNER
— afmilhEk
----------- - R
1 1 1 J
0 0.1 0.2 03 0.4 @
fi{e

B2 BRGSO G FARTALRYE (SSD RS 1 5210 TAERRIE (ROC) HIZE AL HEIIZR 24 1 2B. 125904 3 1) 7 G AS A 5]
FIBEAEBAF Ff HEAT PO A B0AIE 0715 ROC 2R A1 28 R 1 AL (AUC) I 5 2C F12D. 28 Lasso 23 ML A 5 AR TR 43 575 5 A B R B6AIE A
H R EAT NS RAIE T A5 ROC H 28 R AUC 1 5 25 1 2F . AR A 2351 £ A A 37 096311 A B Hh A P 4/ 6 i A el 2

it LSS AR 1 A A0 B2 97 9% FH A 5 Bt A A5 1 ik e
T A A BT SR T LA R (R 3642
FIT, 5T 9842357011 33.7%) " . AL, X 4
ELITFAR BB AT AU PTAR , 5 X TPAl 45 50
& B S AT 2 L, e E, T RE
HI A AT TR AFAEREAR SN B XTANRLES B AR 5

SSI ) 22 Hh Lo Wi 0 A T3 917 56 6 v A7 7R AR R A il 11
CSSIS Tt H R FF22 7 o fE B R SSIAE F: PR 2 i1 3
Bl b, AR WA TE R R ML BRI 58 MM R 5T SSI
vipiER 1

Rl ZE A 1E 17 U R A2 R 25 rh

TEBTMRAEA AP SOREHTIY SRAE SO ST/ R e ke b



846

A B AR s 2023 459 A4S 26 555 9 ] Chin J Gastrointest Surg, September 2023, Vol. 26, No. 9

SCE GETH AT SR T ST SRR B/ R RO et

IIHT s AR L BN S SRS R AR W SRR
IRPE PN BRI (] 5 £ T2 SEERFT SRR ; R 55 SCRIE
A AT AN BT S50 ST 6 SCRE BRI A PR

) R 5T 438
5 % X M
[1] Berrios-Torres SI, Umscheid CA, Bratzler DW, et al.

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

Centers for disease control and prevention guideline for
the prevention of surgical site infection, 2017[J]. JAMA
Surg, 2017,152(8): 784-91. DOI: 10.1001 /jamasurg.2017.
0904.

WHO. Global Guidelines for the Prevention of Surgical Site
Infection[M]. Geneva: World Health Organization, 2018.
PMID: 30689333.

Cannon RB, Houlton J], Mendez E, et al. Methods to reduce
postoperative surgical site infections after head and neck
oncology surgery|[]]. Lancet Oncol, 2017,18(7):e405-e413.
DOI: 10.1016/S1470-2045(17)30375-3.

Lebo NL, Quimby AE, Caulley L, et al. Surgical site
infection affects length of stay after complex head and
neck procedures[J]. Laryngoscope, 2020, 130(12): E837-
E842.DO0I:10.1002/lary.28512.

Graf K, Ott E, Vonberg RP, et al. Surgical site infections--
economic consequences for the health care system[]].
Langenbecks Arch Surg, 2011, 396(4): 453-459. DOI: 10.
1007/s00423-011-0772-0.

Kirkland KB, Briggs JP, Trivette SL, et al. The impact of
surgical-site infections in the 1990s: attributable
mortality, excess length of hospitalization, and extra costs
[J]. Infect Control Hosp Epidemiol, 1999,20(11):725-730.
DOI: 10.1086/501572.

Zimlichman E, Henderson D, Tamir O, et al. Health
care-associated infections: a meta-analysis of costs and
financial impact on the US health care system[]]. JAMA
Intern Med, 2013, 173(22): 2039-2046. DOI: 10.1001/
jamainternmed.2013.9763.

Merkow RP, Ju MH, Chung JW, et al. Underlying reasons
associated with hospital readmission following surgery in
the United States[J]. JAMA, 2015,313(5):483-495. DOI: 10.
1001/jama.2014.18614.

WHO. WHO Guidelines for Safe Surgery 2009: Safe Sur-
gery Saves Lives[M]. Geneva; World Health Organization,
2009. PMID: 23762968.

Miiller EM, Herrmann E, Schmandra T, et al. Report of a
quality improvement program for reducing postoperative
complications by using a surgical risk calculator in a
cohort of general surgery patients[J]. World ] Surg, 2020,
44(6):1745-1754.DO0I: 10.1007 /s00268-020-05393-6.
Zhang X, Wang Z, Chen ], et al. Incidence and risk factors
of surgical site infection following colorectal surgery in
China: a national cross-sectional study[]]. BMC Infect Dis,
2020,20(1):837.D0I: 10.1186/5s12879-020-05567-6.
Elnour AA, Al-Khidir 1Y, Elkheir H, et al. Double blind
randomized controlled trial for subjects undergoing
surgery receiving surgical antimicrobial prophylaxis at
tertiary hospital: the clinical pharmacist's interventions
[J]]. Pharm Pract (Granada), 2022, 20(4): 2727. DOI: 10.
18549/PharmPract.2022.4.2727.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Korol E, Johnston K, Waser N, et al. A systematic review of
risk factors associated with surgical site infections among
surgical patients[J]. PLoS One, 2013,8(12):e83743. DOI:
10.1371/journal.pone.0083743.

Fried LP, Tangen CM, Walston ], et al. Frailty in older
adults: evidence for a phenotype[J]. ] Gerontol A Biol Sci
Med Sci, 2001,56(3):M146-M156. DOI: 10.1093/gerona/
56.3.m146.

Chow WB, Rosenthal RA, Merkow RP, et al. Optimal
preoperative assessment of the geriatric surgical patient:
a best practices guideline from the American College of
Surgeons National Surgical Quality Improvement
Program and the American Geriatrics Society[J]. ] Am Coll
Surg, 2012,215(4):453-466. DOI: 10.1016/j.jamcollsurg.
2012.06.017.

Kikuchi H, Miyata H, Konno H, et al. Development and
external validation of preoperative risk models for
operative morbidities after total gastrectomy using a
Japanese web-based nationwide registry[J]. Gastric
Cancer, 2017,20(6):987-997. DOI: 10.1007/s10120-017-
0706-9.

Yin LX, Chen BM, Zhao GF, et al. Scoring system to predict
the risk of surgical site infection in patients with
esophageal cancer after esophagectomy with cervical
anastomosis[J]. Surg Infect (Larchmt), 2018, 19(7):
696-703.DOI: 10.1089/5ur.2018.051.

Soldevila-Boixader L, Viehofer A, Wirth S, et al. Risk
factors for surgical site infections in elective orthopedic
foot and ankle surgery: the role of diabetes mellitus[]]. |
Clin Med, 2023,12(4). DOI: 10.3390/jcm12041608.
ATLI3E, E 350 RV, 55 PRI B O B AR BT AR
S R AT X T AR L KO S B A (R 2 )],
[l JR e 4% il 2 35, 2023, 22(2): 167-174. DOI:10.12138/j.
issn.1671-9638.20233602.

SRELEE, sk— W, EL, 55 MR P A T IR DT BR AR S
FARABRLIEG KUK TN KPP []]. PP AR e g
2F 4R, 2022, 32(22): 3434-3437. DOL: 10.11816/cn.ni.
2022-220627.

SR, AT, W, S ST H R C- R i
PRSI X SRR B AR R 2 WA ST ()] A B2 B 2%
Yeop i, 2017, 27(20): 4716-4719. DOIL: 10.11816/cn.
ni.2017-170774.

LT, A, AT, A5 T ARFBALRGL 1 TR E SR R
ST [)]. A EE B i e 2R 44 AE, 2020, 30(24): 3828-3831.
DOI: 10.11816/cn.ni.2020-202710.

AR, AR, Wid L, A5 ANRE 1 2 B F ARG KA
RBIEZWNZR S (], P ER 2200, 2021, 41(5):
485-489.DOI: 10.13286/j.1001-5213.2021.05.08.

Liu Z, Dumville JC, Norman G, et al. Intraoperative
interventions for preventing surgical site infection: an
overview of Cochrane Reviews[]]. Cochrane Database
Syst Rev, 2018,2(2):CD012653. DOI: 10.1002/14651858.
CD012653.pub2.

Fang C, Zhu T, Zhang P, et al. Risk factors of neurosurgical
site infection after craniotomy: a systematic review and
meta-analysis[J]. Am ] Infect Control, 2017,45(11):e123-
€134.DOI: 10.1016/j.ajic.2017.06.009.

LT3, SRIUTE, AR, 5. 2018—2020 4F 1 [H 45 B AR
Ja FARTRAL G BUR A SE [1]. A2 8 I SR AR, 2022,
25(9):804-811.DO0I: 10.3760/cma.j.cn441530-20220206-
00044.



