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Abstract

Infection after fracture fixation (IAFF) is a common complication in orthopedic trauma. Due to its
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various clinical symptoms, complicated surgical treatment, high medical costs, long treatment
cycle and other characteristics, it brings serious economic burden and mental pressure to patients.
Therefore, early identification of pathogenic bacteria is of great significance for guiding the
treatment of postoperative plant infection, and is also the key to cure the disease. Therefore, ac-
curate detection of microorganisms is the key to clinical treatment of IAFF. However, due to the
limitations of detection techniques and impenetrability of implant surface biofilm, it is often diffi-
cult to accurately detect pathogenic bacteria in clinical practice, and it is difficult for drugs to
achieve effective therapeutic drug concentration through biofilm. Due to the contradiction be-
tween the complexity and harmfulness of postoperative plant infection diseases and the limitation
of detection methods, it is necessary to make a systematic review of detection methods of IAFF.
Domestic reviews mainly focus on traditional conventional detection methods, so this paper re-
views the new clinical detection methods and methods.
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1. 5]

IAFF &M BRI AE, 2 SBERNMETAR, RERZEIGELL R LRIEREISER, EHS
FUE N R R GL 1) R AE S A A o TAFF 1R AERLER RO BHAR T AT 0.5%F1 5% [H],
HAERIE B o T BERE 1] TAFF S BURZIR SO R BAT RO AR 2 Br 0. Im IR B AR SE i il
M E AR PTESR) C SBEER F(CRP)SERAS I A RS, (EIX S5 A bl T = SRR B
Frreth, RAEF B & B MR ARATR B EUR ., w7 DUNTE SR LB — B2 Z%5(2].

2. IAFF B9 &% #1H

BRI BYIAR G BGR JR B ERR . SR OB EERE.. KRS E . RASTE.
LB B EIFRE W U8 & B3R (MRCNS) o B RR G R )2 5% 199 i B 2 A7 A6 M B 250 . 4 Y
RAEIBYLRS, M IEE SENBEERIITERZHE - EAE &AM, B OERHIER
DL A0 B R TR B R B LR = A R AR A e g B AR IR, X A SR At T R AR AR, B AT LA
Bz P 2 UL E E R BT R AN, BUE AR AN GE RS A VI N A o A0 R R 24
DL oA R ) 2 TR A= 0 R T B PR AP BN A S SRR R P v T 7 3 0 1 IR, AT LRI AR [ 2 %o T B 7y o 3
TR AR T BT K.

3. IAFF Bl KR FIN

IR G WYY, @RI EARERE . R DL FERE 4 B IR, dn R ARG R,
Z W S RS BB 3 AT IR ORI . DO RS2 A AR DI MO i R IR A 2L B B G [ v SR, 2 At
2RI, IR EG, B EZHELEERMNINE . 52 LR, Bapaom B E AR IH
K BPREIR 22 IR BT A R DA S Ak i) R it 6 T IR R B AR R AN A AR [
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4. TAFF B MM FEL
4.1. ME#EM

375 E 40 T B (WBC)FH T2 Wi 2 AR R G 4]. B, 7ESEL TAFF J5 4 bt F5 2E R BT #EATAG:
o AT T2 PRAE X 53 ik B0 RO TG 1R PE RIS OG0T B 3R AR B ANME 5 T EA — B8 . — LU F 3R 9,
ERBYBFALL, Y E MG WBC AKCEIEAR[S] [6] [7] [814k4F, S WBC ML, HAh g
ZHAE TAFF B2 W7 R B S 4 (1 1 BB 8]

CLA YT ZE(ESR) AU T IMLIE CRP, S 52 AT 4 B BRYL B A Ji S2 M I — e S 4. Rk 'E J2 TAFF 1)
ek ERRIC . ZR1T AAOS AT MSIS FF U FE# ] ESR Sk #H Bl IAFF fIARRT2W[9] [10], 1 EBJIS T
AR YR 1 170 VA R N L (1 b . RIREAEAR B 1B 512 ) TAFF 359, ESR /KPRl RE2
BB,

% C B EE A (CRP) &R AE BT B SORE AN fgd B 7 2B 1 — R B i [6]. C RN R
& SATAT 4 B JIE MRS I — S5 R, EAR AR AT 0 TAFF. S A 5 A2 i i kg
T EH A B O R A R B B BR T A = A SR, @R RAE SR AI[12]. ARG, LS
CRP /K& ET . SR, % CRP /K F2x52 )T AR o 4 AU5 405 1 50
4.2. IAFF BI04

F— RS W R L IR . S T R B A SR AR 75 0 TS R AR B G A ) 2
PR TT 5, AR R R BE A USRI AR T o TR e, PR AR DG B I8 2 B AR e A AR R
TR RE YIS S AL, H A SEAEAE T8 B2 [13] [14] AL GBI F: 105 10 AR B, (B AT A B .
i 8% 77 B TCTFA I O A IS B8 e 3B 4 M P A R o BB PR RS SR AR B IE R DL IR V6T
MIkAR, T ELAE AR R AN AR AR AR R AR DS, AT PTRE S RS2, RUONABATTTE IR U A . A
PR IR AR R A 55, A RS WO ORI, IERR I BT A IR T VA S

5. IAFF B9 75 3%
5.1.IL-6

FIAIAZ 6 (IL-6)4& —Fi M35 A VIbR EA), TEAF1E A B B G RAH 2 L5403 IO O R BRI IR R
WEBAJE, HIRBORER N, €3 2 6 MR BIEE. BT 15 SRR, IL-6 Bl & 3
IEHWE(E CRP P53 2) [15]. RIS, 1L-6 7EI2WT PIT J7 0 A B U I#ER M Bottner 25 A\ [14], 7E 78
A1 5 A I e B ST B B B S AR B (21 B PID) R BA A TR 6 B, TL-6 B A A5 1 AR A S vk,
35N 95%H1 87%. HXF T IL-6 MITEREIEAFAEA G+il, Ik, TRAHAEREN. FEHE DR
K] B IL-6 7E2 1 PIT 2N E

5.2. PCT

R4 28 J5 (PCT) 7E 12 W I IR R 4 1 B % 07 THT R It R BF (A1 BE[16]. Bottner 55 N[ 1478 AT PR
7 A AR I B S (98%), FF HLAE IR #E (1.5 ng/mL) I (0.1 ng/mL )& 1 19 °F- %) PCT /K V-2 [BI4E4E
guit EEAEZR( = 0.0033), PCT MBURMEERZB3%). Kk, PCT &—MiE S8 ——PCT WK
TR B F IR AT RE R ARG . RAF PCT AT A 4 B 40 B R eI R AFAR B4, (H el T PR,
Age VB2 R AR ] BBl 51 SR R BT S 48

53.D-—_BEMAHEERER
bR 1 HRE I ML AEBR EAL, D- " SRARFNA 4 5 1 R /K258 L 4s Fr tn] H T4 PIT. K IET
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et 2 — M A R PR S, LU AR e 5 AL S REAR B AR, . 3R A1 4 B 1 R A UK
RO S 8 BB 20 1) 76.3%~81.0% A1 25.0%~86.2% [17] [18].D- 5844 15 Hodth £ Wb & il AR 45 &
ATCUE AR YA AT, ROA D- SRR A B (R BB AR PR (B 23 0N 67.44%F1 44.09%. $RTMT,
2 514 A SR AN CRP R EC XS B, 45 2 PR I 21 90.14%, T RBURE R R 56.10% [19]. ST =,
MY AR IT S HERR PIL R SERR S —FEE 2, B D-5RARME NS B AR B AR AH G
PEALFA K SR WL

5.4.PCR

T4 Mk X N (Polymerase chain reaction, PCR) % 4% 18 Jy— Fh sl % 72 93 SR AR 110 43 7 734201 7EH
BHESMIZWI R Sl N THIECE 10 27T, XETTEIR R — MR MGHE K . Gallo 5 A[19]
1 Spangehl %5 N\ [20]8F 5T T 5 & i 20 S (PCR) AT 7E PIT 2 b R BB o BRI Z 15T 44
SRR R T2 W AR R R Gy, BT X 4E B A 2L A 16SIRNA 72 H BT YIZ it 7o 84 i, Be
A RORANE B IR PRI . @ XA R LA AR AT R A R RE UL, DA
JEAREE R B DR R e 5 5 L0 F0 16STRNA JE R 514, 34N Rk, mT AR/ B A A e o Tk 7 7 FH 56
£ it 2R N (PCRYFE AR MIAHE DNA HREE Fr B 38 Sk x84 & S B G i A th 12 W[ 21 BRI
M, AFRTEAN R AE B O RIE RIS T, SE 45 AL BB A T [22].

A BHE 2R B 1 55— A 3 LR % 098 iR A S5 T T R A 17 R SR E 51 sk 1 B A7 TE
ZH BRI 16STRNA JE[R, DDA 2500 7 AR 1) B Wi S ST 389 P WD kA7 0 P 9 5 2 00 3 A1 AT LA, X
—ANEgKm ST IR, W EEE . AT, WA 4 R 1) 16STRNA JER 519, # G
PR B R T RER RN . SEEre, XA TEEE S T S0l AN RUEY 4T
BAREEC & Z .

FRT, ST ARG, PCR I L] LU M S ORI A BRE, B/
PR S, DA R [23] [24]. s b, i) 3% PCR EEH KB T KEF L W (Finegoldia magna)fE
B AR T IR G R AR (1 7 L [25]. PCRAHAIE SE B TR TR A R B A OG T BRI iR, 0 A S R
BAAERIFAESR[26] [27] [28]. FUL, J7HE PCR 7E2 WrifE DLRE IR (A VDRSS 2 FH IR, e ) 240 SR A2
LI BRI

PCR 4~6 /NEFELRES BIARAIOAE R, M RN TE 1~14 K. R70EHASUHE 24904 A 306 PII
HAEARRT—AH A A P B 254 v] Be 2> s mm 5 R U . 5 2 Al P A RIMIE 7R AH L, PCR
HZBIMRIE N fE—2Z g, &1 1~2 MPHMPUERBITE, PCR 2N, SoRHEFAMESAE
FIRIT G I BRI G TR A 4 B DNA 291840, B3 ] LB BRth i i AN B gL 9]« 1F 5% G B
BT, AMRHE A 0] AT WiRe 15 (0 IR B DX 23 e R R e £, AT T LA SE o4 34 ) Ak
AR,

6. RE

LR PR, WAV RIS WA A . TR R i, (B A U A AR A
o TR CRONEGYRIZEIN EE 0. HET2 T2 EEAREEMSEEE PCR AR
PCR Kol XEETHZA XN, (HAAE—Leukiy, & EARAPA SR RAT. AV KK
BMICHTEG S, 2 RV RIGIT SRR A I RUE I 2 AR I SR AR TR IR 1
ARULR AN 7 TH A . LA B S N (PCR) AR 1 40 F A IR B s vk . RBUE &
PRARTIE . FEI RLIORE A, BEBOR SOOI S T S0 B H I AR . PCR 45 SRt RE 5 T PR AR
RIS o 70 TR R AEFS AR AL Al b e A AR S B AN RG2S — T
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