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Abstract

In recent years, with the rapid development of society and economy, there have been more and
more cases of open, multiple, and complex fractures caused by trauma, and surgery is the main
treatment method. In addition, with the advancement of medical technology and the continuous
emergence of various new internal fixation materials, the number of patients who undergo inter-
nal fixation surgery after fractures is increasing, and the incidence of surgical site infection (SSI)
after surgery is increasing. Infection after fracture surgery is a common and serious complication,
especially for open fractures, where the normal skin physiological barrier function disappears due
to skin or mucosal rupture or defect, the exposed end of the fracture is contaminated, the soft tis-
sue at the fracture site is ruptured, the vascular bed is damaged, the healing ability and resistance
to infection of the surrounding tissue are weakened. At the same time, the operator’s judgment of
injury, thorough debridement, and selection of fixation methods are also important. They are all
potential risk factors for their susceptibility to infection. In the event of postoperative SSI, the mi-
nor may lead to delayed wound healing, and the severe may lead to Osteomyelitis and even ampu-
tation. Especially for cases with implants, it often leads to disastrous consequences, which will not
only bring physical pain and economic losses to patients. Therefore, the early diagnosis and progno-
sis of postoperative infection after fracture surgery have become a hot topic in the fields of trauma
medicine and orthopedics. The application and diagnostic value of early diagnosis of postoperative
infection in limb fractures are summarized as follows.
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1. Bl

FAREBAL G (surgical site infection, SSAFITARFEH LHME I LIEL —. EEEERFRAR
SSI P RAZRERIL 1.07%, XRHr2s BE KRS s B L5 i1, B, XEHrRE SSI
IR Rk, ARG BYA R B EIRIF RS . SBORE SSI MNEERE, WE SR FARE
TE. WP B R T BS54 . SR, V2 DR AT5 Bk = 78 R IR R 0 RORHI SCHE o AHORHE FE 48
e, B G SST T 5 EL B EE 16%, BB AL SR = A7[2]. 3% E NHSN tK SSIAE A= mive Al H AR
PEISIN . 2002 4F, WHO XI5t 14 NEZKE 55 KEFTEEAT BRI AL 2r, 45 BoREEBE SST K
HEFRL)N 8.7%.

VU B B 91 — Bl WL AMA PR, AR ETFARIRIT . SSI @MU E T 1 HE Wt K2 —, MY
S FARCRAEE ARSI R, AT REE B AR dr e A, Rk, RN WO R G ST R 06 A E
B IR TAE. HET, GRS AR R HE ) ] R A J5 I G R 2 . RSO EHTARJS SSI AT
WS I R ENLE K H T2y RIS ZEAT A IR VT .
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2. OB ARBRENRITHE. EERELHRERSE
2.1. EBEIARE SSI RITHRE

HHARE SSI MRAERMTFZHREIFETRE, RS WIEEREE. 2080, FHER. &
AU INFE B S S B S BOR 5 SST M ZF K . [N, AS[F YA T7 SRS FIA [R] PR A DU 6 bkt ] e
FLIERBCORFEM, RAERM 1%~30% A5, FILN 5%, HiFFRR3] 4] [5][6], HAMHEEITARE SSI
IR AL 2%, FHEEIT ARG SSI A EF N 1%~55% R, RSRUE, FFRCEE . 44U h
PG gm0 I R IR S SST AR KU B8

2.2. SSI B ERE B

BIASE SSI A& —FpmH I RAE, W AR RGe FEURRMEEFERZ —. — BRI, 2%
B IR G FRIT PR K. R TRe 2 SR EAEA R HHRIF. FIARRE. KA
PR LT P SRER, A KAT BE I I RNV P IR), EEE At 3R, Rk, AT DA PO B 3 AR o et —
FhAER PR . BAT, W BRI A BRI . BRI AT, SR 7)%5 AR 256 14
NEEIAR G EE R O Wk TR 9%, Kb 26 BIRARGEG, BREN 10.16%. F2FHHEHE)E
w2 7 2 R B X ] S AR R &S P AT 24514 100%; Bk JBXT BE 5 R 25 PE N 100%; &3 (3
T BR RN AR T 2519 90%.. 522 IRBIVE R i, KI5 A5 R R S PRI 2457 9 100% 4 241 F
B X Sk b At i 2451 87.50%s i ERAS B B8 %o & 155 B i 245 1454 100% 0 5K & 55 A [8]7E 65 il 1) 11 8k e
AN D I SR R S TR 68 PR, 20 S BRI AR LA 4 B 6 4 IR B R K AR A 1R R

3. BB ARE SSI BEN K 43%-

AT B A A AT BT AR G AR RE S0, — R F 5% BB 42 il TR h otk T SST IR
fIE SL[9] [10], MRARE G AR AR B 73 R V) 1 G . IRERU) RS B/ SRR s . B ARG SSLAH
3 MEGuge: © @0k TR E ST A BRI @ MR ALY L B ke B A A
AL EIETEG O MYRIEALHR: 5 I A Py H AR RG22 5 i s A Bk A2, 290 J 35 /0 e
RElirs EHPUIE NI AR ARG SSI 78 Bt 2d 80 A-AE B 58 & AR B 4 9 [ @ VS i 18],
PrATE E ARG SSI 739 3 R 11]: © RS HIERG 2 AW, ZH00E 0 08 & 3R E 555 /)
PERCRAEOR I 51, AT RPN 12]. @ IBRVERG:: KAEEAR)E 2~10 F, ZABrEEEEE I,
WA YT T SRR AR H B, SR TR Y B SRR R, TR B LA | A A R
WRATR BN A 5 B RRAH BT R S2TE ) M P IR R, 5 i e d B 2 10 [X 31 A 3 A B B A 380 1
2 N I BRI I [ 1] IR A PR HAR b T E 8 U, 1697 BT HACRAR W N & BEFU4R Hi[13],
FER S AT W e N 3% B A B R, AR 55 8 JA I ISR T IA 21 83%~100%. O MRS KAEANRE
10 FULE, — Mg ARAERANE HA R, Sz 2 SRR R, AR R BRI R SZE T AL -
T8 R GAE AL B AT 2R A0S G b M P ke, BARAEIR YT RORAVEE, #E IR IR AT REA7AE KRR
FEE HEIER, RSB AEBCE BRI 11] [14], BT 55 1 Bl O 5 e BE R4 4
I IR R RAR TG 73 I AT SSUIR G (KA A iaTr JvEI e, IIRRRN 20z .

4. SSI IGFRFTIM. W7 FGRTT
4.1. SSI WImPR FRIN
FIARJE SSI iz, T3 bUEE BERR . RRED. Bk, Bk, (iR, iR
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A% R A GREEA R . R SST Wil “ebrde” RASLSKIHE R E. BITARE
SSI B I PRR DL 5 AL H DRI (8] Z2 R AROK, RO R BRI, . FA. RS R i S MEER
PINSER @ S A E S, MM RREE. IR R IEAS PERAER I R BOR, B SR (1 Sk ROAE S N R AE
W, WIPCRBUONR MR 5208, WREEMRS) . WS R R HL[15] [16] [17].

4.2. SSI HiSHR 535

O LmEME: FE@EST RS E A MHeparin binding protein, HBP). £ 41 87T B4 2 (erythrocyte
sedimentation rate, ESR). [#45 2 J& (procalcitonin, PCT). 41 }fd(white blood cell, WBC) 1% & 532 K C-
J % £ H (C-reaction protein, CRP)&E 4 MEF8 br K AW . 7S R A $8 b A0 B e B A S R AR, (B2
PR YL BR R VR GRh,  EA0f Je A R AT B BB E AR R ME AN [ 11], ESR A CRP H A WA LA
65% [18]. PCT fH =T 50ng/ml B &1 FE MR SE IR G AT AT BEME, — BERN 9212 Wt S Joil] 7 B sk e 1y e 22
fakr, (HHEAEZ PCT M IEARETE 2 R4 SSI, HAREX /3 B HIERA7[19] [20]. HBP s&—Ff 5 kDa
RN FRER, FEEB AW, HAENR GBSO B R 5% EZEH . HBP A DU s g b
PERLAN ML BT, AR E 9 R A 0T R TEOR 98 AE A MR o [RIS), HBP B LS5 i R 4 i () idid v, i
22 M B 2 5 o iR A BE R N 2R DRk, HBP AE N —H S AR S LRI PR b5 9 F T JORE PR
(RIZWT . ¥ HBP FIHAR SAEAR EEE G, P DSt 8 1 IR GG A R B R B2, FBIEAES
P ) E VR IT TR

@ AR WA BT IR AR 7 RO % R, HAE IR R 2 R K. F
TR B AT LE TS N BRAT P [ 78 AR I 35 5% H M 1R 9 JER B 5 e 24 5 e B G PR DR B AT W ) S TP [211] [22],
X T bR AR5 S5 R R TR I 1) H AT 48— € B HARERCR S, (HERZHFEHINA 1~2 2 A
(RIS T B [23] [24] B 3T P IE B ARG SSI B3 HCH P9 1B € Ji5 B2 4 EAT 1 R 75, P UV s mr DASE [
E TR MR, ISR IR BT R IR, PR IR SE AT AR MBS TR PH 2, Rl AR
fERPTAEREE R[25] [26] [27]. ABFICN BT G R B 1 5 A B 5% X B F2 R (polymerase  chain
reaction, PCR) R AFE =i Hoa2 W iy guskett ,  AH TGV X s i b 5 A7, FLARBA 2R &, I R SEBR R
F 2 KM PRAE FHAMEA &, I PR A At 8 (28] [29].

@ ELLMB R RNEE TN BT ARG RS FIWEIraEE B 6 gAY
HEMELETERZ[11] [30]. X EHIEREH R PHL M CT A4, CT iTLE RERA. HE
TR FOE PRI DGUESES, B RS SETETE A R 23 N 1R IR P T B 564

@ HLREER A SRS WIR )G SSIIEARME, AT ARG B A RO bR AR 34T 230 B 2 A o Ik
PRI AEH R P A A S, — IS E D 3 AAN[F] XS 2 2R o 2 2 B 2 A mT DLl Sk
BB MEIERGY, FEETERG, BRI SR SR A A R0 A SR, BRIy AR Edi i, K
NIAEAN RIS AY 58 PR BRI [ 14] [31]

4.3. SSI BHiBTr

SSI W T MEREAR R, Ase—#mie, HarE N MRE PR ia T ieE, PR s B3 e 2=
FEfEAMENIET T E R HATH EREAR ., EHERG BERAN. REEIr. TRPTE 8 2 R 54
UhReE S SSI BYRTT RN o 4 B 853 M Pt A R 5 DAMEIS A vhdse 5% 3 51 i (vacuum sealing
drainage, VSD) 1 FH S B 245G T P [ € (R AL BR A5 2 H RTVA YT I B

4.3.1. INEREA
O gfiAERMEH: 7RI E KR 258000 45 R TE L UR Gk Pt R E B . 156
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ARJe s FBK A DTAR 2 AT DABRIE S G iR L A0, 2 e AR S G 1 L ORI T BB (1 A
HMIFHRE32] [33] [34]. FFEERIZGELRIHUH A E S 6 JA sl OR B N IETE 12 J, R Tl 5 PRI e i) E 4
LY [35]. 24 PA [l 5 O B AR DUk x4 B AR D IRAT S LR 3R, A BT L R DR 1 RT LA 2 4 2R 7
VA T I SR A RO A = B A A, TR A P A B A A LB SR AR DO R AR P 2 i 25 [36] [37]
[38] [39]. X T HI & BRIA KL, WEWESRIUE R SRR PG S BCREGY, A Emib 2 25 360]. R
P ] 2 o R AR AR D IR AR PR TR R P AR 21, BERHIR T XEREAROR, TR AR T LT
R BRI ASEAUHS P[] 2 e

@ RE AR AR L 1 R EE L R E I W E ARG SSI IR ST M, &
AT DA I AN [ AR B AR SR FL SRR YT AR o A S T IE 2540 IR S AR AT A LALE JR) 83 2 R I 245
IR, AR R R A, RIS 5 AR 251, I 2 508 IR BR A 5 T B AN B 1 kA
AR THHLR @S PrAEZR KRBT DA R e 2R, A0 A, 3 PASER, B shiit,
B IR N R R Ak R g g PEAE - (RIS AT DB 2 B i 28 2K 0 L A i A B4 BT 24 (401 [41]. A
WHARHIIKKER . ZAAER. IHERNLMRE R HATE LT RBE42]. KL, AR
PRI TR SR A S H AT BN 2 IO PUAE 3R aAA, 58 H L I AR R Y B (polymethylmethacrylate, PMMA)
HAKYE, BERTRE YT, R PLTE S ShiH e AR, 2 H AT RO LA FTRMETAE B A, EA
BE EAT M L BB A, T2 IR RIS o AN ER R PR XU AE ST AL R AR S AR B I, & 5 772k
AT 29131 [43] [44]. 4EREw. AP R . ARG S B AT E T ARBUE AR
ESRGEN ZMRPUERIA AL ARG, W RRBURAIERK, 15 DER &S B S I, K
WSS IR A FAhTT B RRE, A B S PR ORISR A SE, (HEL 2 A
AR R Z KB I R I8 BR S0 IE[45] [46]. H AT NIE, JFBCH L0 LS R B = f A 2 A4 I
EBRITARG WRREBA TR I AR A R AR RCRAE T A i e b Rk, R IR, R
PUER BIE AT O B rh R e T, R E YR 35 [47] [48].

4.3.2. BITAEIEARE SSI FEIMERHIEIT /5 %% E

@© SSIREAVRTT . HEEART . ARFTHHECAALAE, ATl B B o] 2 A A R R T, RS
RGN 1) AR TT CAATIE T AN RO B A B AR P, DRI RSO AR S5 IR G B 23 By, NS4S Rk i
SIS B Hr v ) I A A LIRS AN 4 . @A () 58 AN ATk [49] [50]. HH T AWM i oK 56 42
B, DR R R G A 2 ML B IR AR, W ERER . R EME IS E A A 2 3
FEEVSLRT, A e E . BEN H IR0 RV R BIER,  HE FEEAIR e RIS O S AR 2
WG 7% M 20 E 1% FH A UK I BT B 29 M) S50 T T DA A i O R o BH T J 1 1 AR K R R AR Y
IR, FTUANRIE QISR A, By Bk un 22 MU AN RIS BR (S 1] PN [ e A2 o] 5 B i e A D A4
Jiti, JCHEX T ERMKTTNEE, BFERRKRENGRE, FHEREAR T adhmmlEs, Hik
— HORURG,, R NEERFR, HEESMHAER 128, SEFEMAHIINEEREE 6 &4
REAFZ4[52]. A WFFER I AW HIIE QUAR AN 15t AR AT LA/ 48 B 1) L RIS ok 4 KT 43 AR G )
VI, — BEEams, AR UG MY CLR > BRI GE ARE[53], BEEITARSE 3 MK
A, SRR T BT AR, T BOSCAE ARUE AT A ELH . Berkes S5 5EE LS AL T1% 40 A0 (B AT
WEIEARSE 6 Ji N A4 RGN 8, AT DLE R IEIE S 05 D el &4 S it E 25507 5
TR PN S R BRI I A R . B TR . DO, IopEEdIAEE, A ThREA S, EK
LA P T TV e A A VRIS 0 R 5 79 L T A DA RS T B R DA ), pAg ] ) i 2 2 DU
HI117[53].
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@ B% SSI HIEYT: BHHTWE ARG SSI 17y W IELLN), AT MBA XTI T IR, B RIEGAT
fET RAIAME IR G 2 (8], TRV G, DIRAEIERREYT 77 R B RS EMBT. FoAE T
A G W E T EERC, IR IT SR AN [E) T O B A DR Gy, JRTT AR feg B, g &
B LT BB P BE 28 (1] TEIR RIRGLIIAL AR B, Ik iayT 7 RANSR R IR B [, 1 7EIR R
MR B, R B PN ] T S e B G Ve T A ), AR T 5 A B AL G . SePRIG R TAEH,
B 5 AN BB BT HER D04 2 s VR YT, BT DARE e 3 [B 8 SR iR TR T T R . MRS, BRER R IMSR
0 A B 2 A R PR RS A T AR B R (12, X SR 75 AR PEVS T K 3 R0 P [ 5 ) B8 46t

@ 12V SSIHVEYT: AJG 10 JEZRIH K 908 S S FRAT 1d U A8 SST, JGE R BT @& A
faE . WIRBAEEAEEEE 5 AEMF AL OE. EEEIIRE BB IR R[54], B Xk
AN LT YRR S TR BE R R B T B . 12 SST RIFRBIE R 75 BT 2P KIERIAR, oK
Al ReIE OB P S BRAR, AR EZIRFAR, SEEN S OAERRKIGE, TR g IR
TS, 2 HE I e 2 2 1) B A RIS BRI A S LA IR T IR & 7R 9 M H NI B2 A,
HAE X & BN B ITE 3 AN H WA A 78 G w55 1 5 24,5 3 Rl (Food and Drug Admin-
istration, FDA)E SUNE AN . MG S E A EEE SRR, B3 40 R 775 P bR A ik
17 PCR 73 HT 3 HE I B RNA FHPEZR N 8.7%72 Gille Z5245 %} 23 FilH A& B H A H 58 [55]. T
TS AR T DL 50 A0 B PR R T T M, IR YR YT T R e R A E o EEMIER[56].

5. 4518

HIARJGE BRI IAEZ —, BT R AR I LR R R I, B TaIT P BAR
WAR, REFARBERENBRT S HTAEEIEAR LS 20506, FREW. PARAEEZ I
BIE, FAVETRG ARG A o 7 B 2 AR F UME, SRR B, TR — @R L
> EITAEE ARG SSI A AER . EIEFRIT IR, TR ERIEIRIE Q6T R, N
MR RIEBIRIVER , ARIEH TR 2GRS DU S L 4 B BB B U R, SR TEAIE TS
FESE, PO A e PSR BARS DL bR VR YT 7 580 IRYT R HE T TRy, as im0l PRI AR R
HITNEEARIG SSI KBTI 2 A 2 B RTERGYT  IsR ARG f w2 Wik i
BB E 2 A YU DI BERIRTE N BT Al LA S A R AT LSS AN st . ATCE I TR 1k Py e A R
W20 T A DB T ORI e CL R BAS T — B MIBR o AEAE B 3T A [ R 5 U I AT 77 3
IS EE LA, EPURRRE WEEAE AL B oI TS B A BRI BRI K L
HRIRFE AR T sl S AR T RS At B 3 PAY 81 78 AR i SRR AT 7 BT HL R AR L 32 AT SE IR N O AT
TR, 5 EZ 2 ERIEFEPME

S50k
[ F T 37 P L 2 AR R B R 1 4 B S PR SRR SED): (Wi 5. e B0 RIS R,
2017.
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