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[ Abstract ] Objective  We investigated the incidence of surgical site infection (SSI)
following emergency abdominal surgery (EAS) in China and further explored its risk factors,
providing a reference for preventing and controlling SSI after EAS. Methods This was an
observational study. Data of patients who had undergone EAS and been enrolled in the Chinese SSI
Surveillance Program during 2018 - 202 1wereretrospectively analyzed. All included patients had been
followed up for 30 days after surgery. The analyzed data consisted of relevant patient characteristics
and perioperative clinical data, including preoperative hemoglobin, albumin, and blood glucose
concentrations, American Society of Anesthesiologists (ASA) score, grade of surgical incision,
intestinal preparation, skin preparation, location of surgical site, approach, and duration. The primary
outcome was the incidence of SSI occurring within 30 days following EAS. SSI was defined as both
superficial and deep incisional infections and organ/space infections, diagnoses being supported by
results of microbiological culture of secretions and pus. Secondary outcomes included 30-day
postoperative mortality rates, length of stay in the intensive care unit (ICU), duration of postoperative
hospitalization, and associated costs. The patients were classified into two groups, SSI and non-SSI,
based on whether an infection had been diagnosed. Univariate and multivariate logistic regression
analyses were performed to identify risk factors associated with SSI following EAS. Results The
study cohort comprised 5491 patients who had undergone EAS, comprising 3169 male and 2322
female patients. SSIs were diagnosed in 168 (3.1%) patients after EAS (SSI group); thus, the non-SSI
group consisted of 5323 patients. The SSIs comprised superficial incision infections in 69 (41.1%),
deep incision infections in 51 (30.4%), and organ or space infections in 48 (28.6%). Cultures of
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secretions and pus were positive in 115 (68.5%) cases. The most frequently detected organism was
Escherichia coli (47/115; 40.9%). There were no significant differences in sex or body mass index
between the SSI and non-SSI groups (both P>0.05). However, the proportion of individuals aged 60
years or older was significantly greater in the SSI than in the non-SSI group (49.4% [83/168] vs.
27.5% [1464/5323), x’=38.604, P<0.001). Compared with the non-SSI group, the SSI group had
greater proportions of patients with diabetes (11.9% [20/168] vs. 4.8% [258/5323], x*=16.878,
P<0.001), hypertension (25.6% [43/168] vs. 12.2% [649/5323], x*=26.562, P<0.001); hemoglobin
<110 g/L (27.4% [46/168] vs. 13.1% [697/5323], x*=28.411, P<0.001), and albuminemia <30 g/L
(24.4% [41/168] vs. 5.9% [316/5323], x’=91.352, P<0.001), and a reduced rate of preoperative
skin preparation (66.7% [112/168] vs. 75.9% [4039/5323], x’=7.491, P=0.006). Furthermore, fewer
patients in the SSI group had preoperative ASA scores of between one and two (56.0% [94/168] vs.
88.7% [4724/5323], x’=162.869, P<0.001) in the non-SSI group. The incidences of contaminated
and infected incisions were greater in the SSI group (63.1% [106/168] vs. 38.6% [2056/5323],
x°=40.854, P<0.001). There was a significant difference in surgical site distribution between the SSI
and non-SSI groups (small intestine 29.8% [50/168] vs. 10.6% [565/5323], colorectal 26.2% [44/168]
vs. 5.6% [298/5 323], and appendix 24.4% [41/168] vs. 65.1% [3465/5323]) ¥'=167.897, P<0.001),
respectively. There was a significantly lower proportion of laparoscope or robotic surgery in the
non-SSI group (24.4 % [41/168] vs. 74.2% [3949/5323], x’=203.199, P<0.001); the percentage of
operations of duration less than 2 hours was significantly lower in the SSI than non-SSI group
(35.7% [60/168] vs. 77.4% [4119/5323], x’=155.487, P<0.001). As to clinical outcomes, there was
a higher 30-day postoperative mortality rate (3.0%[5/168] vs. 0.2%[10/5323], x*=36.807, P<0.001)
and higher postoperative ICU occupancy rate (41.7% [70/168] vs. 19.7% [1046/5323], x*=48.748,
P<0.001) in the SSI group. The median length of stay in the ICU (0[2] vs. 0[0] days, U=328597.000,
P<0.001), median total length of stay after surgery (16[13] vs. 6[5] days, U=128146.000, P<0.001),
and median hospitalization cost (ten thousand yuan, 4.7[4.4] vs. 1.7[1.8], U=175965.000, P<0.001)
were all significantly greater in the SSI group. Multivariate logistic regression analysis revealed
that the absence of skin preparation before surgery (OR=2.435,95%CI: 1.690 - 3.508, P<0.001),
preoperative albuminemia <30 g/L (OR=1.680, 95%CI: 1.081 - 2.610, P=0.021), contaminated or
infected incisions (OR=3.031, 95%CI: 2.151 - 4.271, P<0.001), and laparotomy (OR=3.436, 95% CI:
2.123 - 5.564, P<0.001) were independent risk factors of SSI. Operative duration less than 2 hours
(OR=0.465, 95%CI: 0.312 - 0.695, P<0.001) and ASA score of 1 - 2 (OR=0.416, 95% CI: 0.289 - 0.601,
P<0.001) were identified as independent protective factors for SSI. Conclusions It is important to
consider the nutritional status in the perioperative period of patients undergoing EAS. Preoperative
skin preparation should be conducted and, whenever possible, laparoscope or robot-assisted
surgery. Duration of surgery should be as short as possible while maintaining surgery quality and
improving patient care.

[ Key words ] Surgical site infection; Emergency abdominal surgery; Risk factors

Fund programs: Taishan Scholars Expert Fund (2018092901); Jiangsu Provincial Medical
Innovation Center (CXZX202217)

FARFAL YL (surgical site infection, SSI) J& 4> LT T Ok B 33 RERLI 660 41| 1T

829

T

BRIH WL ARG IF RE, %%’Jfﬁﬂ&/\*ﬂ*%%/\ K (emergency abdominal surgery,EAS) u%*}:k
E &, R P RMpEARI R, WEAL2TF Az SSTRY TR, 45 S W AR IR K 45 LA A6 1)

AR B BRI EE ﬁﬁ%ﬁﬂ%&AﬁE, &
ARG SSIIW &R R R S & . RS SSI
23T E N SR TR YT AR VR T TS R
T T i (A I 2338 ] i 22 5 4R . (BAEAR
KAERE b, K5 SSIRT LA RTHip . FrLL, 3 B
R AR . I, AT 20204E 8 KR T
— e 22 RO BT TSR K A SSTRUES: PR 2R 1) 3¢

FAR B F AR ) B 2 SST &A= 1 3 57 fas 5 R &
B8 T AR SSUR AE IS AR AP R . S T
— S EAS AR5 KA SSUR A B 2 i DI
SRR 2R, AT ST I ) S8, d ok 2R T A
DB = B 2 Sk 20 Al Y [ 8 T AR AL J g 1 ) )
(Chinese SSI Surveillance , CSSIS) H' EAS & 4 1) —
REGORHRE AR E S 2R 7 [ B o B AT



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

ARG HE

— WX 5

K S 5% 00 7 1 o % L 4 SST il 9
(hitp//SSL.meddb.cn ) 2018—2021 4F 1] ] iy s Pk 55
AFE3Z EAS 1Y 88515 BB A7 18] Jost M 43 # o
25 1k HE B b o ) 0 1E e AL S 491 Bl
H B E 3 169 1, 2 2 322 4] ; o 4 A 48(29)
%5 R AR T8 $023.1(4.0) kg/m® Fi AT A& B
ViZEARNT 30 do MRS A A= SSL A 43 R SSI
ZH AR SSLZH o 3 11 40 HE A 328 Vi 2 U0 I 15 9 )
o R B DL 2R 1 (e BRI ) 5 B 1 22 A Uk HE
¥, [ At i B B de IR R DR HEIT ) .

ARWFFEAF G O R F 22 ) BRI RS
HNE R 78 . AT 2 L 402 Sk PR AR 3 R X
= B f& B 25 51 23 o 4l i (H 445 - 2018NZKY
002-01;2020NZKY-010-01) .

= BRI

WAL B 1 — R A B T AR B0 4 A S B
AL B AE IS OB PRSI SE L o I B I
VL IR UNTTE (=2 O N T | EARE S =P G S N T S s = P
P AR I K | 5 ] RR B R U B 25 (American
Society of Anesthesiologists, ASA) P-4+ | FAR Y M
B JEE AR LT R R R K TR
B TFARIT LA S F AN R TR

) SE =g N

F LR TE bR : EAS AT 30 d P SSTIY & 2R3
FIVR YL ST D) K 53 b B e W 1 3R 25 5% o SSIY
FE X2 IR SE [ T T O AR o

ALy R PG TR ) UG DL K g
(B G . AW H ARG 30 d N AR K Y)
1R PR B K T 2H 2 0 SR e Dy e R U0 11 kg 5 R
R AR A A CAn i BE AN ILZ ) (R B e S TR U1 1
SRR 5 B2 R R i ) R AL (A B B B ) A %
ey B (R ) B,

WELLE SRR AR ARG 30 d WIRIER AR R EAE
IA3P128 (intensive care unit, ICU ) AfEZR AT BER[E] |
ARG EEBE I R] LA R AT B 2% 1

1N R ZS

i SPSS 23.0 H A7 et 7 i, AR IE 0
Aii 1) 3% 22 £ A8 B DL M (IQR) 32 7%, R ] Mann-
Whitney U K56 . 7278 & H 1] (% ) Feas , 1 H
XK B 5% Fisher B VIME A5 Fuds . SSTRURS: H 2R
FH Yogistic [F1JH 5387« X A 99 A PR R 04T B IR 3R 43
BT B 22 A Ge it 2 U R 9 A B logistic 114
IR, HEAT Z IR M. P<0.05 Fon 2257 A 4t

EI-9'8
# R

— EAS AR J5 SSI A & AR 15

Y15 491 Bl 52 EAS B HE R S5 SST Y A
KR 3.1% (168/5 491) , Hoh R 5841 1 gy
41.1%(69/168) , TEHYI 11 &G 1 30.4% (51/168) ,
PE (B ) YL 5 28.6%(48/168) . 115151](68.5%)
[ 53 D640 B G B 35 45 R P L DA KA Y 7 v G
R, HUOR R T BR T AR T E A AT B .
W2,

2018—2021 4 [F] 5P A L e ) RO A P
JEE RN A S 7400

HERR240):
(1) #EfE <18 F 130
(2) F A R 0 R R T AR 3

ALHS 49110

(3) AR PR T AR 18
(4) ATRM R SR A A oA R 63
(5) BEEA G e 250

FA AR (SS512H)
16814

JEFATR AR (ESs1AL)

| I I E PN e



AR B AR iR 2023 459 A4S 26 555 9 ] Chin J Gastrointest Surg, September 2023, Vol. 26, No. 9 831

K1 LZ LB TF RS 491 61 35 kWAL BN A 15T
(R AN AR | [R50 i B e 12 B 7 i D )

R ST E XA I 5 ERAE Sk X I AR RE KR A S AR

RIS PH 2 B B H Hh o R B 515 || BAWAR ML EE BT 72 | B NREERE 39
T 5y KW = B 318 || PRI AR EBE 71| AR I B B 15
ER BB 274 || B3 s BR e 68 || FRIN 5 — Bt 2B 15
Tl — N R BB 261 || FEBATE— AR R 65 || IWARHE— BRI L A4 ST R B 14

rRR AR X R EE B 218 | Framde R iR KR ERE 63 | RHERFR LR 14
PG R AR5 — PR e 214 || HEEDPRIEFRBASE JLO JLE B 57 || IRIH BERL R 2 bR B 14
TR A VA XN R R B 197 || P ER A B I P B 57 || St EBERIFBE BB 13
AREET AN REERE 191 || BREWPRFERBA S JLO —BEBE 54 | FEARICEB R S R B 13
= R R R B 173 | R — O B R 51 | BT BERE B bR S B 12
i ¥ 15 o o i AR g 172 || KRR =S s e e 46 || ZE2%T N RBE B 12
R BT R R R B R B B 164 || AR R B B 45 || FrmAES R A XS = N R EERE 12
AR REEBE 149 || s R =5 — B m s e 42 R AR — AR BE B 12
T BB B B 144 | fRRCE BB BE 39 | BRE B EE R 12
L PR R e 122 || BT E R 39 | FEFHTT L BERE 11
et oA = B 11| A3kl BE B 34| E N RERE 11
RIS — W 12 Bt 110 | EE L AR EERE 33 | gL AREE R 11
IREERAERE Bt 104 || f@ R PR RI 27 B I 55 — e B 31| ABTHTER AR B 11
R R R R B 104 || Trdb AR B 31| SREHEEE— ARBE B 10
e KBTI = e 97 | dbatiFte K Pebs b 29 | PHARTEE—BERE 9
T A — N R B 89 || ZRUIN T KA E 5 B 29 | A e A S A A U P B 9
FE AR AR XN REEBE 83 || ik NREEBE 27 | Ve N RBEBE 8
3 R R B 82 | KR A ANRERE 25 | A AR MR BE b 8
W T v 80 || I TTIEE — AN R EERE 21 | HRA NRERE 7
R A B 5 — B e 2 e 78 || BRED AR RS BASE LI O R B 21 | RKIA BB i A I B 7
00 5 B T o 74| AT BERE 18 | &t 5491

T EASARJG &A= SSTRY G 6 A 2%
B FBE A — B AR RN ] T AR 1 %) A S Bk ok
TP AT, a5 R R, BB AYAES HE PRI | e I

K2 ERBCHESTARIG KA T ARFRALEGHT 168 4]
R SR T B AR A (%)

N . R el B K AN 44 e
e DATR AR LR LR LR PP SR 7K HEFRBITE 53(31.5)
T ASAPROr RS R FART A FARYI A [ e
TR TAI TG FADI LS phi Aol KIgsss i 47(40.9)
e 2 AR RS ] 2 EAS R S5 42 75 & 4 SSII Hifoe 24(20.9)
S 2 (3 P<0.05) . ZHESTEE R BN, AT BRI Bk )
R FUKP-<30 /L A A e TR P15 e sl fe WSS (s
UBIF TR EAS RG R SISl Wi Son
(¥ P<0.05) ; 1 F-ARBF[H] <2 h F ASA P43 (1~2) N B (O RTATER T 135)
KA SSIMIRIPIRIZ . W33, H@@%% s
= EAS AR5 SSIXT I R4S J&) 1 52 1) B A T 126)
S kA 2(1.7)

559k SSIZH HZ AR L, SSTZH AT 30 d i 4L 5 N
JEE HI JEE R TR 2(17)

E‘—A. S, I 3% N ,_L,H‘ ‘EI . S )é‘ N ,_L,H‘ ‘EI
il Jaicu AMEFRIEGETT A £ TE et T Vo A M BIRE A5 5t ST 00 T 5 BBk
WA RAE Be SRS RAEIIN 22 AR OT g s remmo e, 5 s sk o 1G4 BE T 15 CA R
P<0.001). WF4. 0 R BRIV K



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

R3S 491 B2 ARG B R AT AR ARG (SSDEY LR Z M 22 K &K logistics 20T B1)(%)]

- - K 24
ks dam I o o

R () 38.604 <0.001

260 83(49.4) 1464(27.5) 1.000 - -

<60 85(50.6) 3859(72.5) 1.041 0.721~1.504 0.830
51 3.649 0.057

L 109(64.9) 3060(57.5) - - -

7 59(35.1) 2263(42.5) - - -
TR EL (kg/m?®) 0.858 0.354

<24 99(58.9) 3314(62.4) - - -

>24 69(41.1) 2.009(37.7) - - -
Wl e 16.878 <0.001

A 20(11.9) 258(4.8) 1.000 - -

¥ 148(88.1) 5065(95.2) 0.639 0.365~1.120 0.118
o5 IR 26.562 <0.001

H 43(25.6) 649(12.2) 1.000 - -

¥ 125(74.4) 4674(87.8) 0.832 0.548~1.265 0.390
WA 18.639 <0.001

AN 140(83.3) 4877(91.6) 1.000 - -

ek 8(4.8) 52(1.0) 0.653 0.390~1.092 0.104

ZH W 20(11.9) 394(7.4) 1.443 0.552~3.771 0.455
M 218 1 (g/L) 28.411 <0.001

<110 46(27.4) 697(13.1) 1.051 0.695~1.587 0.815

=110 122(72.6) 4626(86.9) 1.000 - -
HEH (g/L) 91.352 <0.001

<30 41(24.4) 316(5.9) 1.680 1.081~2.610 0.021

=30 127(75.6) 5007(94.1) 1.000 - -
IHE (mmol/L) 19.712 <0.001

<39 6(3.6) 81(1.5) 1.000 - -

3.9~6.4 83(49.4) 3469(65.2) 3.063 1.191~7.874 0.020

>6.4 79(47.0) 1771(33.3) 1.032 0.724~1.470 0.863
Ji i 4% 1.259 0.734

AR 152(90.5) 4677(87.9) - - -

HUA A 12(7.1) 504(9.5) - - -

R HBTAE = 3(1.8) 81(1.5) - - -

BUBHE+ I A R 1(0.6) 61(1.1) - - -
ASA S 162.869 <0.001

1~2 94(56.0) 4724(88.7) 0.416 0.289~0.601 <0.001

3~4 74(44.0) 599(11.3) 1.000 - -
1 7.491 0.006

2= 112(66.7) 4039(75.9) 1.000 - -

i 56(33.3) 1284(24.1) 2.435 1.690~3.508 <0.001
FARIH 203.199 <0.001

HiE 127(75.6) 1374(25.8) 3.436 2.123~5.564 <0.001

JELE IR YN 41(24.4) 3949(74.2) 1.000 - -
FARYI R 40.854 <0.001

R R AR S 62(36.9) 3267(61.4) 1.000 - -

5 Yk e 106(63.1) 2056(38.6) 3.031 2.151~4.271 <0.001




AR B AR iR 2023 459 A4S 26 555 9 ] Chin J Gastrointest Surg, September 2023, Vol. 26, No. 9 833

&R3
: ESES 0
LSS (o8 ) ES XfH P — 95%C1 P

FARALL 167.897 <0.001

EAAEN ] 44(26.2) 298(5.6) 1.000 - -

N7 50(29.8) 565(10.6) 1.256 0.596~2.650 0.549

H 11(6.5) 327(6.1) 1.013 0.488~2.101 0.973

R 2 41(24.4) 3465(65.1) 0.331 0.133~0.820 0.017

JHF L 11(6.5) 548(10.3) 0.557 0.253~1.227 0.147

HoAth 11(6.5) 120(2.3) 0.294 0.118~0.731 0.008
FARII AL 22.389 <0.001

2 120(71.4) 2 820(53.0) 1.341 0.878~2.049 0.175

i 48(28.6) 2503(47.0) 1.000 - -
FARY AUk 36.079 <0.001

Ve 29(17.3) 2014(37.8) 1.000 - -

HEHRER K 97(57.7) 1995(37.5) 0.741 0.428~1.284 0.286

TH#EH 42(25.0) 1314(24.7) 0.876 0.582~1.317 0.524
FARFELER ] (h) 155.487 <0.001

<2 60(35.7) 4119(77.4) 0.465 0.312~0.695 <0.001

>2 108(64.3) 1204(22.6) 1.000 - -

VE 5% [ BR T D5 TR p 203 6 AS WY J6 R 1 S MO S50 et A B s e e 6 I R i 4 7 MR A A, 95 R 23 (RS

IR T v €/

R4 QSIS B LA TARMOIEG (SSIAD AL AE T AREALEGE I SSTLL) X e ARES Jai ) 52 1)

Il R 45 )R SSI4 (168 fi) 4z SS14H.(5 323 4il) St E P1E
AR5 30 dAEZ[H(%) ] 5(3.0) 10(0.2) X’=36.807 <0.001
AR MR AR (%) ] 70(41.7) 1046(19.7) X'=48.748 <0.001
A WP AR BE A [d, M(IQR) ] 0(2) 0(0) U=328 597.000 <0.001
SAEBERE [d, M(IQR)] 16(13) 6(5) U=128 146.000 <0.001
fEBE S 778, MUIQR) ] 4.7(4.4) 1.7(1.8) U=175 965.000 <0.001

CI

SSLJ % J i [ R I fe i WAL R 2 — |, if
2 S HURE WA B it [A] 1 K 28 3F S pmE
LT ARBE NG GCE ATTESATIT, K
Az ST A il #2292 TR &
HSSIJ A= 1y Al e M2 BRI TR 19 4.8 15 (95%ClL
1.58~14.4)"" . ARHFFE TR B, R E EAS AR
J5 SSI & HE 34 3.1%(168/5 491) , P A 1% 48 %
SSI % M R (7.5% L 3.1% ) A Fr R R xn]
e SRR EEEZ E BB AR XA E
I AR S L, RECAMEUFAR LCHEHA
Bi oA ZR IR N B SSIAT SR R AR SR T
fER N E 22— Bk, BB ARG SSI R 1% ZI A
K,

SST A3 51 D T AR 32117 5 L K 43 SST Ao 41
Tk [ HR B U DS A£Gy
5 R SST 94N 353 Bk 4 % 46 5 A 5K 1 A
KIHFF T, SR A BFSE R 1E EAS AR J5 SSI
o, R AN K R A T, LU
% v TANFF BRI R A ER T4 L 3X 15 Lakoh 45" H3H 11y
iR BL W TFABEEBTA DR EmET
A, BT I I T BT 2, PR B R TR
i R TR A TR AR 25 5 BT AR s 1 T
PR AR A L 7% BT A TR 8 2 D e e
E B Z PR , AR R TR
YerEs fi NI,

AMFFE Z & logistic [F1H 3BT 45 5 s, AHT
E1 R E KT ASA PSS AR T i AR
CHS YRR TR R TR ], 2 EAS RS



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

S A SSIFUm R 2 o M AR 5 % A SSTLT- &
FEAEUN A — LB P B LR R A R
M 0 — SR 7T MR T M 2 A . ARBIESE S bt
SER R HERIRE EAS ARG SSIHYSEI R 2

AREMR AR K SERF ARG SSIA XK,
I8 18R KT 2 A 8 SRR bR A,
TME FRAN R 237 ok 45 Bh I &0 £ 2 14 i s %
ARG B o AR FAR AR & EAS AR5 & A4
SSI ST fa s R 2R o RIS AR T 18R KSR 1Y
B OR A AT e IS A R, O AR
SR I ST AR O o T A A IALRE T RE 2>
HELR A AU A N4 0 BRI i 2 2R B A
FARG I, 40 A B PR RO B Fs 5 2,
A JF B B R, PRI, % 5 T AR Fi AN
ARJG BF B TR, LI FAR 5 g &4 4
FERIT R .

RAT& R w0 E, —HE&Z R R5E
FW R ATA Bz T SSTAYMR P PE N R . EARE
PN A SSI T B 4 ma AN HE AR R A e AR
eGSR STRON PN EEY &I
KAEATE R BTN F RIS £ E K
e . (HR, — e e 45 1 Won , (I BY U
FIBE B A B2 IT AN RE IR AR SST I & A= 2, i R FH )
1 2t SSTEAURS: FAS 85 B 2R Ah,
— 50 B B AL AR 25 R R R B, TR T A
B, SSUAE A ZAL ™ . BB, A B
L B R Y) TS AR B R, R JE SSIE A=
R LFE X R TS Y el Y] 0 R A
Yy SR FE ) 2 43 R A5 S A AT Y A AR TR
UF B OR S . T Hall 4 A 52 R BT, 7675 e 5l
L AT — 28 G, 5 SSLAAE A K T iE
ot #h K b A By B R 5 | I A4S ik mT ARG SSTAY &
A L, X TG e sl g U L AR BE A FE A
L) I B R [T 30 10 AR B R A IR O, 5 i
738 o 67 R R T U A O VAR AR — SRS, A
M 38 4 SST Y &% A

i P B8 s A TR © VT 2 TR S bRt
ARAFGEEE R NG 5 T AR S HRARAY SSL & 4B %
Ko Caroff 2 HEAT ) —T0 A S A 5% B, B
59 45 H TR A SST R XUES: (OR=0.43,
95%Cl1:0.41~0.46) W FEAX TSI TF AR, X5
WATHIF TR 2 RIE, B EETF AT/,
WD T I N E S AN IR A, BRAIK T AR R A

W 5 IR HAT Q5 /N ARG B TRk 2 e It &
i 2D DA S AR B ) e A5 00 A, ATt 2 R AR SST XL
SV H AT DL ST AR SR SST R & AR FRESHT R [, ]
A5 M6 i R B B TR 1 e 53 e DA AR R
A FARBEARL

FARBF H] 3 K 2 5 30Y) 11 7 28 b 2 18 B )
FER IV TE 195 e KU, FE R AR AE R L4
B, BRE , FARB ] K2R 5 & A SSTI T2
Rz FARRERKESFRWE R
S A5 5 R R AR R U ) B BE AR OG . ACHIF9E 45
R FARBFRI>2 h i B, Ho & A SSTI XU (5
e | TSN A 2287 = s o N N VAR e T T =
AREFR], I AL BB AT PR T DA A R LA TR o
BEAR , ASA P43 2 FARRIIEAN E SR MR IR O 1Y
fahro ARWETE KB, ASA 53 Bk 3~4 ARG
K SSI I AR $2 35 155 F ASA 23 B0k 1~2 43 1 £
F o —FE Meta 70 M1 275, ASA 70 B iy, R s &4
SST Ay XUBS B =, ASA PF4r AR 25 5 ik A7, (H L
B —E W EWAE, P, ASA PR TE I BR P Y 52 P
Jo; FAMELE A ik — 2D SR Bk

BE & SR AR Y UEAE , EAS R 5 SSI & R R A
JITBREARG , A0 AT 2 M 5 T R B e 1 LI R
KRB R, ARFIR A E K RFTAR & Y)
FUBE sl is g P IE TR B F R B ) 48 K 4, 2
EAS ARG B A SSIH EBAER K . A b
ARG, T5 L1 B 18 FR DL, s R A&
B, R BE A BRI o M I B T RIRYT , R R UE T
ZNDI N7 A i F T E NN 51 I | SR S N
W,

AR FEAFAE—LE SR BRAE: , A BT 5 11 [
A R BR M A% v S B 1 2 5 DA % B 7 ) ()
A X UEHER AT REARAL 1SS AR 1y EL S0 , AT AR
fli EAS ARG SSI &A%, L, AT 2T it
— AT HEEIG RIS, LAE /R EAS AR5 SST Y & [
PRI ZE, DT SR BB I B9 B 4 e LA R I L A 3R
FlzZE A (R 7 U R AR 25 nho
VR SRR RE S IR A PR - FRRR 3 S0, SERE AL, R
SR, TR, BRSO IR T PR T A A
Tl IRLLIR AR WRLT 2 R AR R SR R, 5
PR 0 305 4 S PR B A PP B B 2 15 PRI
TS, SEREBFSE , SR KR, S A R P 5 A A 4 1
IR SRR R T R IR TS0, SEREITE , %3
0 IR PO 2 L T 7 B AR EUR G 28 2 L B S g o
5



A B 7 SRR 2023 459 45 26 445 9 ) Chin J Gastrointest Surg, September 2023, Vol. 26, No. 9 835

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

& % x

Bhangu A, Ademuyiwa AO, Aguilera ML, et al. Surgical site
infection after gastrointestinal surgery in high-income,
middle-income, and low-income countries: a prospective,
international, multicentre cohort study[]]. Lancet Infect
Dis, 2018,18(5): 516-525. DOI: 10.1016/s1473-3099(18)
30101-4.

Monahan M, Jowett S, Pinkney T, et al. Surgical site
infection and costs in low- and middle-income countries:
a systematic review of the economic burden[J]. PLoS
One, 2020, 15(6):€0232960. DOI: 10.1371/journal. pone.
0232960.

Mehtar S, Wanyoro A, Ogunsola F, et al. Implementation
of surgical site infection surveillance in low-and
middle-income countries: a position statement for the
International Society for Infectious Diseases [J]. Int ]
Infect Dis, 2020,100: (123-31). DOI: 10.1016/j.ijid. 2020.
07.021.

Tolstrup MB, Watt SK, Gogenur I. Reduced rate of
dehiscence after implementation of a standardized fascial
closure technique in patients undergoing emergency
laparotomy(J]. Ann Surg, 2017,265(4): 821-826. DOI: 10.
1097/SLA.0000000000001762.

Hu QL, Grant MC, Hornor MA, et al. Technical evidence
review for emergency major abdominal operation
conducted for the AHRQ safety program for improving
surgical care and recovery[]].] Am Coll Surg, 2020,231(6):
743-765.D01:10.1016/j.jamcollsurg.2020.08.772.
Fuglestad MA, Tracey EL, Leinicke JA. Evidence-based
prevention of surgical site infection[]J]. Surg Clin North Am,
2021,101(6):951-966.D0I: 10.1016/j.suc.2021.05.027.
RV, TR, RAF, 5 2SI TR G FAREALG S B
KICSERG KR A i 4 2 v BT w5 0] AR S a4
2%, 2020,23(11):1043-1050. DOI:10.3760/cma.j.issn
441530-20200527-00315.
Owens Wd, Felts Ja, El S.
classifications a study of consistency of ratings[]].
Anesthesiology,1978,49(4):239-243. DO1:10.1097/00000
542-197810000-00003.

Berrios-Torres SI, Umscheid CA, Bratzler DW, et al. Centers

ASA physical status

for disease control and prevention guideline for the
prevention of surgical site infection, 2017[]]. JAMA
Surg, 2017,152(8):784-791.D0I:10.1001 /jamasurg.2017.
0904.

Badia JM, Rubio-Perez I, Lopez-Menendez ], et al. The
persistent breach between evidence and practice in the
prevention of surgical site infection. Qualitative study[]].
Int J Surg, 2020, 82:231-239. DOI: 10.1016/j. ijsu. 2020.
08.027.

Hou TY, Gan HQ, Zhou JF, et al. Incidence of and risk
factors for surgical site infection after colorectal surgery:
a multiple-center prospective study of 3 663 consecutive
patients in China [J]. Int ] Infect Dis, 2020, 96: 676-681.
DOI:10.1016/j.ijid.2020.05.124.

Aggarwal R, Pranavi AR, Subair M, et al. Bacteriological
profile of patients with intra-abdominal sepsis and
superficial surgical site infection following emergency
abdominal surgery—Is it concordant? [J]. Indian ] Surg,
2020,82(5):905-911. DOI:10.1007/s12262-019-01997-y.
Alkaaki A, Al-Radi 00, Khoja A, et al. Surgical site

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

infection following abdominal surgery: a prospective
cohort study[J]. Can J Surg, 2019,62(2):111-117. DOI: 10.
1503/cjs.004818.

Li Z, Li H, Lv P, et al. Prospective multicenter study on
the incidence of surgical site infection after emergency
abdominal surgery in China[J]. Sci Rep, 2021,11(1):7794.
DOI:10.1038/s41598-021-87392-8.

Nepogodiev D, Martin ], Biccard B, et al. Global burden of
postoperative death [J]. Lancet, 2019, 393(10170): 401.
DOI:10.1016/S0140-6736(18)33139-8.

Wenzel RP. Surgical site infections and the microbiome:
an updated perspective[J]. Infect Control Hosp Epidemiol,
2019, 40(5): 590-596.D01:10.1017 /ice.2018.363.
Seidelman JL, Baker AW, Lewis SS, et al. Surgical site
infection trends in community hospitals from 2013 to
2018[]]. Infect Control Hosp Epidemiol, 2023,44(4):610-
615.D0I:10.1017 /ice.2022.135.

Lakoh S, Yi L, Sevalie S, et al. Incidence and risk factors of
surgical site infections and related antibiotic resistance in
Freetown, Sierra Leone: a prospective cohort study[]].
Antimicrob Resist Infect Control, 2022,11(1):39. DOI: 10.
1186/s13756-022-01078-y.

Kuriakose JP, Vu ], Karmakar M, et al. Beta-Lactam vs
non-beta-lactam antibiotics and surgical site infection in
colectomy patients[J]. ] Am Coll Surg, 2019, 229(5): 487-
496.D0I1:10.1016/j.jamcollsurg.2019.07.011.
Pedroso-Fernandez Y, Aguirre-Jaime A, Ramos M]J, et al.
Prediction of surgical site infection after colorectal
surgery[J].Am ] Infect Control, 2016, 44(4):450-454. DOI:
10.1016/j.ajic.2015.10.024.

Rungsakulkij N, Vassanasiri W, Tangtawee P, et al.
Preoperative serum albumin is associated with intra-
abdominal infection following major hepatectomy [J]. ]
Hepatobiliary Pancreat Sci, 2019, 26(11): 479-489. DOI:
10.1002/jhbp.673.

Hu WH, Cajas-Monson LC, Eisenstein S, et al. Preoperative
malnutrition assessments as predictors of postoperative
mortality and morbidity in colorectal cancer: an analysis
of ACS-NSQIP[J]. Nutr],2015,14:91. D0I1:10.1186/s12937-
015-0081-5.

Qiao YQ, Zheng L, Jia B, et al. Risk factors for surgical-site
infections after radical gastrectomy for gastric cancer: a
study in China [J]. Chin Med ] (Engl), 2020,133(13):1540-
1545.D01:10.1097/CM9.0000000000000860.

Hennessey DB, Burke JP, Ni-Dhonochu T, et al
Preoperative hypoalbuminemia is an independent risk
factor for the development of surgical site infection
following gastrointestinal surgery: a multi-institutional
study([J]. Ann Surg, 2010,252(2):325-329. DOI:10.1097/
SLA.0b013e3181e9819a.

TARBE R SRR AR S T B A, Th [ BRI
Ih MR I 5325, B RAMRHEE I 22 B 2 . oy [ 2R
YT TE R [)]. FPAE B ARl AR, 2019,2(4):301-314.
DO0I1:10.3760/cma.j.issn.1671-0274.2019.04.001.

Ling ML, Apisarnthanarak A, Abbas A, et al. APSIC
guidelines for the prevention of surgical site infections
[J]. Antimicrob Resist Infect Control, 2019,8:174. DOI: 10.
1186/s13756-019-0638-8.

Tanner ], Melen K. Preoperative hair removal to reduce
surgical site infection [J]. Cochrane Database Syst Rev,
2021, 8(8): CD004122. DOI: 10.1002/14651858. CD0041



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

22.pub5. 2019.13570.

[28] Kowalski TJ, Kothari SN, Mathiason MA, et al. Impact of [31] Kulkarni N, Arulampalam T. Laparoscopic surgery
hair removal on surgical site infection rates: a prospective reduces the incidence of surgical site infections compared
randomized noninferiority trial [J]. ] Am Coll Surg, 2016, to the open approach for colorectal procedures: a meta-
223(5):704-711. DOI:10.1016/j.jamcollsurg.2016.03.032. analysis[J]. Tech Coloproctol,2020,24(10):1017-1024.DOI:

[29] Hall C, Regner ], Abernathy S, et al. Surgical site infection 10.1007/s10151-020-02293-8.
after primary closure of high-risk surgical wounds in [32] Utsumi M, Yamada T, Yamabe K, et al. Differences in risk
emergency general surgery laparotomy and closed factors for surgical site infection between laparotomy
negative-pressure wound therapy[]]. ] Am Coll Surg, and laparoscopy in gastrointestinal surgery [J]. PLoS One,
2019, 228(4):393-397. DOI:10.1016/j.jamcollsurg. 2018. 2022, 17(9): e0274887. DOI: 10.1371/journal. pone. 0274
12.006. 887.

[30] Caroff DA, Chan C, Kleinman K, et al. Association of open [33] Xu Z, Qu H, Kanani G, et al. Update on risk factors of
approach vs laparoscopic approach with risk of surgical surgical site infection in colorectal cancer: a systematic
site infection after colon surgery[]]. JAMA Netw Open, review and meta-analysis[]]. Int ] Colorectal Dis, 2020,
2019,2(10): e1913570. DOI: 10.1001/jamanetworkopen. 35(12):2147-2156.D0I:10.1007/s00384-020-03706-8.

i3 A - -

AHNSELHBESHEK

AT GBIT 7714—2015€15 B 5 SCHK 275 SCHREE S AL ) , 40K B HCTE TE SC b RS 516 J TR JH Bl 4941 7 n 7 4355 b
o R K FRIIEE TR NGB I — A HIES 25 SOk, B0 5% 5 HTE, Wl R AE IE SCAR R Ab i B . A 2% AR I, 2 R SCHR IR
NGNS SCHR Sl 5 5 A B 225 30k

SCHRVE B AE 3RLLANE  BE A 40 53 01 L B3, HAUET 307, S5 %7l “et al” (P4 30) 5l “fth” ( H 30) 5l “Map” (4
0o FEF A — R RTER A PR ANE AN TRV EF RS, 45 2B A4S 5 H SO FE% H 3
MRS, 5 HE DT R FAAATIRE . AFAEE A Z B, BT, AR 8" and " 4 1437 .

SCHR 28 Y A, T SCHER AR R AR ACRD 2 B GB/T 7714—2015 B 53¢ BCSCHR S 0 55 SCRR B AR AR SRS ) o rh SO R 4
P S0 SCH T 44 B T4 5, LA 56 Il () 37 5 2 ) 45 00 4 6t A0 B2 27 R 5 | (Index Meediicus ) 09 4% 20 7 5 Index Medicus A
FF L REEHISCHER A B TIA 4TS T2k, BESEXBMHMNERAEHNERSUREIFT, XEHKDOISER
EZEXHMER. BEKRAZEGIUT

1 E Rl BT AL R, IR E U 02 A Bk
2018,21(2) : 168-174. DOI:10.3760/cma.j.issn.1671-0274.2018.02.010.

5] 2. Kulu Y, Tarantino 1, Billeter AT, et al. Comparative outcomes of neoadjuvant treatment prior to total mesorectal excision and total
mesorectal excision alone in selected stage II/III low and mid rectal cancer[J]. Ann Surg Oncol,,2016,23(1) : 106-113. DOI:10.1245/s10434- 015-
4832-5.

5] 3: Jablonski S. Online multiple congenital anomaly/mental retardation (MCA/MR ) syndromes [ DB/OL ]. Bethesda (MD) : National Library of
Medicine (US).1999 (2001-11-20) [ 2002-12-12].http : //www. nlm. nih. gov/mesh/jablonski/syndrome_ title. html.

4 < RN/INGR 00 fil, SCHE RS, 45 28 I o 7 G A A I R T BRI T S R B PEAR e A AL (07D ] AR B R A (e
Fhi),2017,14(6) : 411-416. DOI:10.3877/cma.j.issn.1672-6448.2017.06.004.

5 GKRLEMS . M Wil CT 22z K4 (M ). BRI T R RR HAR#E , 2001 - 339.

1] 6: Amin MB, Edge S, Greene FL, et al. AJCC Cancer Staging Manual [ M ]. 8th ed. New York : Springer, 2017 : 185-202.

R A A R e SR I B R i R s LY ] P AR i AR 2R



