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HE. (B8] W TS E ARG (fracture-related infection, FRI) FUMICHZE ., [Fik] WIS —BERE
2018 4F 1 H—2022 4F 1 HWUARY 5982 Bl F AT BT EVRYT AR E PO, K22k FRI (Y 83 BI85 98 NS al, i BRA E]
Prer . HYTARE. MR AR ISR IR R B A FRL RS 166 B8 JCIEYedl, RAHAHEZE ST —Jc 2 W R 5 H
IR CE TR EAST FRIMFER IR . (458 ] 5982 BT FRCEHITREE 8F, AR5 83 HIEE KA FRI, KRN 1.4%, K
JLAH B SR A /15, (36/47) vs (35/131), P<0.001], #EBRIF [J2/75, (25/58) vs (21/145), P<0.001], JFHCHERIH /75, (27/56) vs
(18/148), P<0.001] . ASA 2} 4% [N, (17/35/31) vs (41/96/29), P=0.002]. BMI [(27.2+3.6) kg/m’ vs (25.5%2.7) kg/m*,P<0.001].
FARETE] [(180.0£48.0) min vs (138.5+44.6) min, P<0.001], A H i & [(351.6£101.5) ml vs (298.5+128.3) ml, P<0.001] 4. 3 K F
RIEYLA, HRTH AR ALB BEE TS [(34.4+2.4) ¢/L vs (37.2+4.0) ¢/L, P<0.001], ZHEBHIEA/MH B TERCHER GG
(OR=3.658, P=0.005) . WMt (OR=2.436, P=0.014) . ASA 43%¢fm (OR=1.754, P=0.028) . BMI = (OR=1.190, P=0.003). F-A
AFEHE (OR=1.021, P<0.001) J& FBATHE E ARG & Az FRI (S BB #E . ARRT ALB & (OR=0.803, P<0.001) {3 HZE .
(&5 ] AWM . FARRHAGER . = BML, &5 ASA 53090, FFRCHERI0 &A= T B PRI USR5, I PRI SR JBOAH o 45 it 164 7 951
B
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Factors related to infection after fixation of lower limb fractures // LI Xin', YANG Zuo—ming’, SUN Jian—lin', WANG Bin’, ZHAO
Xiao—ming®, ZHANG Ji~long®, CUI Ming—chao®. 1. North China University of Science and Technology, Tangshan 063000, China; 2. The Sec-
ond Hospital of Tangshan, Tangshan 063000, China

Abstract: [Objective] To search the factors affecting fracture—related infection (FRI) after fixation of lower extremity fracture. [ Meth-

ods] A total of 5 982 patients received surgical treatment for lower extremity fractures in Tangshan Second Hospital from January 2018 to
January 2022. Of them, 83 patients proved FRI were fall into the FRI group, while other 166 patients without FRI were selected as the non—
FRI group based on fracture site, fracture operation, gender and age matching. The risk factors related to FRI after lower limb fracture fixa-
tion were analyzed by univariate comparison and binary multifactor logistic regression. [Results] Of 5 982 patients who underwent surgical
treatment for lower extremity fractures, 83 patients had FRI after operation, with the incidence of 1.4%. The FRI group proved significantly
greater than the non—FRI group in terms of smoking [y/n, (36/47) vs (35/131), P<0.001], diabetes [y/n, (25/58) vs (21/145), P<0.001], open
damage [yes/no, (27/56) vs (18/148), P<0.001], ASA classification [I/II/IIL, (31/17/35) vs (29/41/96), P=0.002], BMI [(27.2+3.6) kg/m’ vs
(25.5£2.7) kg/m®, P<0.001], operation time [(180.0+48.0) min vs (138.5+44.6) min, P<0.001], intraoperative blood loss [(351.6+101.5) ml vs
(298.5+128.3) ml, P<0.001], whereas the former had significantly less preoperative ALB than the latter [(34.4+2.4) /L vs (37.2+4.0) ¢/L,, P<
0.001]. As consequences of multi—factor logistic regression, the open injury (OR=3.658, P=0.005), smoking history (OR=2.436, P=0.014),
poor ASA grade (OR=1.754, P=0.028), high BMI (OR=1.190, P=0.003), and long operation time (OR=1.021, P<0.001) were the indepen-
dent risk factors for FRI after lower limb fracture fixation, while the high preoperative ALB (OR=0.803, P<0.001) was a protective factor.
[Conclusion] The patients with smoking history, prolonged operation time, high BMI, severe ASA grade, and open injury have higher risk of
lower limb FRI, and corresponding clinical measures should be taken to prevent it.
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P, B AR 2 AE R BTN [ E BORTE
BRERE 2 IV, BRI R RS 2, R
JYMEE A K . BT A &Yy (fracture—related infec-
tion, FRI) J& DU BB 47 09 % WO Ak, b7 il 9
KR E . TG 25, SRR T ECR IR f
A EZR) SR (N 1116 53 TR/ Wy 75K o 51ve 2 MR 111} = [
Qerh Z UL T T IBeEAT, A LU A0 R i
P LAFERFSY, TR PRI EE 548 | R E TR 4R
B, FERPRNEOL . TAREIR] . AR . AR
7. RFEHEHSFRZHRBEVICH

AT R PEAEA B2 AT N BB N E A
IR REFAE IRETEXS G, Mt T AR 2 5 H PR
Qo3 2 4, 38 5 BRI PR 2R LA oRn a2 e [l I 3 i
RRFPECREARF BRI R, W FAR
IR BB IR SRR N 27

I RS

L1 A SHEBRbRUE

AFRUE: (1) F54 2017 4EFE bR [ & IF5E B
2> (Association for the Study of Intern Fixation, AO/
ASIF) il T2 W FRI & F 35 (2) 48
% 18~65 % . (3) GlMEReE . #E . JBHEE . B
HAIHEZ IR

Hebrprie: (1) A I ARG B AN T 45 N
PR s (2) W, W0E 258 R o
(3) ARATEATERN C Kk ERGE; (4) WTIRER
SEREIN RS
1.2 —wekt

[l JE o3 BT R 1L T 5 B BiE 2018 4F 1 H—2022
AR 1 HWEE AT T BCa I RS B G R R,
FFA LA ABRUE R AE T I FRI A 83 3 H 35 o B e
4, BAMEIIRAL . BIARS (HESREVIHE
MR . MR, AR (£3 %) DUECR AR
KA FRI A BE 166 58 Jo gL 2 . R4 55 59
. 224 B, AW 22~65 %, FH (47.7+11.6)
% el 22 B (26.5%) . IRHEE 51 61 (61.4%) |
B 36 (3.6%). #H 70 (8.4%); fTH&EN
W 2 27 B (32.5% ), VI A Ar N B E 56 1)
(67.5%) . TCREIAFIHEOL . FIrARK . PRI LB
IR 5, WAL R RlE R g L
(P>0.05) o IZBIFFE 27 B = A0 B2 D1 4 W o LA

S, BT AT A RIS
1.3 WIRFARITE

B F BRI T AR B BT AR R )5 A0 A
2, RIS TH A, AR R B S A R
B RABENETNEIEA . UITTE AN [ E ARSI &
BRONEEAR . YA 83 il T, JEG TR LR
HRABENETNEEA 27 61, HrBes 10 6], BRHE
17 65 SV AN N [ E AR 47 4], Hrpk
BB, RHERE 33 1, R 3 B, VIR LAk
e JEAR AR HER 2 B BERRUI T3k 14 i 2
WIEE 761, BBkl
L4 TR

218 2017 4F AO/ASIF i %E 15 T2 FRI %
KGR JE R FRI, (0B 2l J TCI 21 8
B —MGORE, A AEAER . M ARBTHE L (body
mass index, BMI) . WAR KRG & . RETE RS I b
PRI . I . AEBERE TTRE A S E T i
Pl CRRE R EUIRAERI0)) . ARATKSS : ML N
(hemoglobin, Hb) . Ifil3F C W FH (C-reactive pro-
tein, CRP) . ZL4HMITTF% % (erythrocyte sedimentation
rate, ESR) . H&EH (albumin, ALB) . EkK&EH (globu-
lin, GLB) . TARMKFRMAE: ASA 734 Bith =T
AREF] EHTEAL. TR, Rrhdina ., TR
AR A
1.5 GiteEirik

K SPSS 23.0 et A 8 AF A7 Bt o A Ak B
HHRBIELL & 25 0K, PORMR RGN, PIZHIA 1
BRI FEAS ¢ K s BORHRARIEZ MG, R
FESERAGL . TGRSR X KB ER Fisher K
BRI . DU R AR o s o AR i, HA,
WZE N AZESTZ R ZREIA . P<0.05 2%
SA G E L

2 & =R

2.1 IfRES
2018 4F 1 H—2022 4F 1 H IlftiA 5982 BilfT
T 1 E B, RJE 83 Bl E K4k FRI, kAR
H 4% BREIT ARG 3~42d, F¥12d; H
47 Bl H g A G N BUSGUE R L IR 2iRYT S
BT 29 FIFE A bR ORI TR T 6 A A
VEIRIT 2~3 AR A . FLAY 7 M) DRk g ™ I PN [
FEY), Hrp 4 fiFrzEg EE 3 B IS E [l
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B FRATER N 86.7% (72/83) . 72 40 5 3% B
R ALY BRI A 74 bR LR PEA A 52 HK
(72.3%), HFZBAMER 22 # (27.7%), PR HiF
DL FAI IR ARG E K 5.6% (4/72), 43 B i 2 &t
Zj#  (multiple resistant bacteria, MDROS) 24 ¥k, 4H
PG IR WL i A KT (38172, 53.2%)
Hodr 8 B (11.5%) Ayt Y 42, 76 Ak 4 v €00 8 4 Bk oA
(methicillin— resistant Staphylococcus aureus, MRSA) ;
HR R e BEBRTE (9/72, 10.6% ) . il L4 M B
(6/72,8.5%) . FHIAFFHE (7/72,8.5%) . Kp¥%AHE
(5/72,6.4%) .
2.2 BTN R ST

JEYL 2 88 {1 £ RN L X BE PR ) 166 il AL £
HHRRE R NER 1. STHERGA L, BB
WA 5 B R RRAS f L L TR T A . ASA
PG BML, FARBIE] . A o
KTARBGA (P<0.05), [HIE, BGLARHET ALB 5
FART ARG (P<0.05), BB EFR . BEK
W, ER I, EEmSReaiif . 2T RE
LTI = N = W = 3 VA 11 = W N A i
. ARAI Hb, GLB, CRP. ESR 2= R LG i12%
B (P>0.05).
23 ZHZEZE RIS

DR A i oy AR i, AR R A
AT Zon 2 R E AT . SR )i A
M. BERWE 2, BIRIIERETIN 81.5%, &R
KB A (x*=101.424, P<0.001) . Z5FEMW . JFik
PE 15 (OR=3.658, P=0.005) . 47 W 4l & (OR=
2436, P=0.014) . ¥ ASA 4r %% (OR=1.754, P=
0.028) . & BMI (OR=1.190, P=0.003) . F AR}
(OR=1.021, P<0.001) & I BAT [5E AR5 & 4= FRI Y
M fE R R ZE . RET ALB & (0R=0.803, P<0.001)
R R

3 3% i

FRI Q45 B 1677 1l A b i - A EL A Pk g
PRI EIEZ —, MTRESSEUER@AA . AAMDIRE
e, FEMAL . FRI & W ERKEEWREW, Jf
BB R 5 Fg A i4H . 51 FRI YRR AR
%, HAiHARTRRMILH, AR5 ER T FRI
KRN 1.4%, SHAWHT (0.4%~16.1%) FHLLAL
FHRALAN 70 ST PR AT B 5 A A 07 S A v
Ko DIERIRFFE R 20 26 B4 ] 5 iy oo
1270

MFARFIBAIEY: (surgical site infection, SSI) 1 Ay Jg&
YLz bibrifE *. 5 SSI MRS WibREMT L, FRI LR
WEFERNIZ bR E SR TR, HEBR T 33 SSI R #H
ZHTFFERZEINTE 1AL, X BEF A A ST YL
B AR, A BROCHTAE 1, TR FRI BYEK
o0 AR 2 R S PHR R A, DA 4 (0 2 BK B
%, SEE AT AR A R EAR
B, HArEs i MDROS Bhik 32.4%, 43 Hr 5 H
ARES IR 2. i sy AP E R A,
XoF I DR VL A% 1 SR, il 5 A Ak 1 BT B IR T O
E N

x1. EERERABENRATERILR
Table 1. Comparison of single factors between the two groups of
patients with or without infection
BRGLA RG]
(n=88) (n=166)

Fabr

— TR
WY (¥, 75 477+11.6 455497 0.127
PRI (1), J3/4x) 59/24 118/48 >0.999
BMI (kg/m’, X +s) 27.2+3.6 25.5+2.7 <0.001
W (1), S22/ 75) 19/64 32/134 0515
W (18], S22/ ) 36/47 35/131 <0.001
WEVRIF (B, S/ 75) 25/58 21/145 <0.001
L (], J2/45) 15/68 22/144 0314
BB (B, /1) 28/55 60/106  0.708
TERCEAR s (B, J2/75) 27/56 18/148 <0.001
FARIAKTE
ASA 5398 ({41, 1/11/111) 17/35/31 41/96/29  0.002
P ETARBIE (d, % +5) 7.7+3.6 8.1+3.4  0.437
AL (11, e/ e
o, 22/51/7/3  44/102/14/6 >0.999

FARKFE] (min, 7 +s)
AR AR (ml, % +s)

180.0+48.0  138.5+44.6 <0.001
351.6+101.5 298.5+128.3 <0.001

A2 (], CRIF/ORIF/EF) 13/68/2 26/136/4 >0.999
M3 (8, 76/47) 38/45 79/87  0.788
ARAEE (1], /1) 16/67 21/145  0.166

Hb (g/L, ¥ +s) 126.9+14.2  128.2+15.0 0.526

GLB (/L. % 5) 23.8+3.0  24.0+4.5 0.708
CRP (mg/L, ¥ s 77+1.4 8.1+3.1  0.176
ESR (mm/h, 7 +s) 163+4.6 17241 0.131
ALB (¢/L, % 5) 344:24 372440 <0.001

H: FARI K CRIF, closed reduction and internal fixation, 415 &
LN ERE ; ORIF, open reduction and internal fixation, FFJ( & A0 N [
7E; EF, external fixation, M E .
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Table 2. Results of binary logistic regression analysis on whether infection happened

ZES B1H S.E. Wald {8 OR {8 95%CI PiH
BMI 0.174 0.059 8.567 1.190 1.059~1.337 0.003
ALB 0.219 0.049 20.072 0.803 0.730~0.884 <0.001
W AR 0.890 0.362 6.037 2.436 1.116~4.532 0.014
T[] 0.020 0.004 26.466 1.021 1.013~1.028 <0.001
ASA 739 0.562 0.255 4.858 1.754 1.064~2.892 0.028
PAD; i YT 1.297 0.459 7.967 3.658 1.486~9.002 0.005

EN TR NS Y EASE Sk AT ED Y3
B, AEHEREITAL . EPTRC MBI X N
AR, WS . & ASA g, JRHE
BT, FARRHAER K m BMI R A% FRI A9 3RS &
B2 i ALB 2R . R 0 A A
FHERE R, AL 3 S LU A
RAE A2 P AR AL R B HLEN A OC S (1) IR
FEARMEFEH, MR E FRI Y OR J&AE W AR5 1)
2.4 1%, X 5ERTIBFFR RKEUAHR . Serensen ' &
5 H RO E A, R RO i 3~4 JE Y R
H, Ui mAAR BRI EAE R RS REAR 31%, Ml &
G KA B KU B A T 23% . I, BF XA IR0 o
B, ARFTR FE 705 0 BB R R KU, 55 s AR i
T (2) 5 ASA 439 AR T AR B ASA 43
RRWBEWEE, TARLIRE RS, FThE
HOBE ARG IR 325, DT AR 3 R AR B[] 34
L s RERRALAR 2, NI S EOR 5 R
RS, X AR BT B TR YT SR, T80 i
HEPEARATIRE, ISR GRS (3) FFiL
PEB T . e Wr R TR, TR E T 2t R
P RO E RS . At R 2E L AT
Yu o ARWFFTIFHCHE B I FRI A & Az KU 2 P i
Privw 3.7 4%, SRR SCERIGE REHEAF 7. RIAE I
PRIGYT AR CHER G B RS T  L
AERIRIT . AP REQURUS o] RE AR A L
AHIEFE B BMI A T FRI @KU 3 1.2 £,
A3 AT IR R T AR R RSE 23 5 BT R B ) 2 AR
ARG " 36, B A ZUE 255 5 5% il fo
PE R AR S, K o N0 kAR A B R IR
Yo ol NEEWRIEUE RS R AR
AP0 AR R A I B AR 2 A ) AR S R g
AR AEBARE A, TP AE 3 A0 AR A A
REIA TR, HE, XA AGIEREEE , FE5)
T B TR E 250, A b BRI A ]

PP RNORIE; (4) FAREE.: R4 FAR
A ] b T B 1A o AT SR R AT R TR B ] A
AR APEERAERE £ R A I RIS RN T X 5 Bk
R, KETHREGH, MURNEEZ, 0ok
REE A B0 Sy, B TG XU @ 2, Col-
man 5§ 2 BIBFSEERI], TR RIGE K 25 T BUR YL &
AT E, FREIEGA 3 h 2R KU 14 1.78.
P, VEEEVGET R E AN TR R, 548+
ERBES TR AR, IR T ARBEUIZR IR 450
FAREH, FBACT L FRI &L,

AN = ALB iy B R R, 4Bl g
J& ALB BEAK AT S B0 K AR 5 R AL, HLAR R
BRRRER A . DT T 8508 1 B AR AN e iz
JITRE, BEARGEVIOEAEANR, B, 5
HRAE Y BRIt R B MK AR vk R
Je ARG FE R R R o PRI AR iR 78 43 1A A S 1
EFROL, FFHRAAE R S

AL S5, NI . P E T, &
ASA 538, FARBHEZER | AEREEHE T mEM ., A
WA RIBRYE : (1) S mIBPERF ST, Bt iY
Bl T D3 (R HERf M A e 4, BRI Pl REAF AR
Pelmfars (2) B3 A S RZE QA R L 2R
FRERO®R, BETRESR—E AR (3)
AT H B S5 A 3R 0] 422 32 SR e ity 0 BB 2 O AR
FRI A D, ARSeERor i &4z FRI GFAR ARE
HATIZWI AT & T RS pittls, X T BE SRR FRI
F; (4) W FRIMEER, MHRALBGERE. T
PRAE BRI R AR TE . TR Z KRR Zh
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