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Abstract

Periprosthetic Joint Infection (P]I) is a common and severe complication following artificial joint
SERIER

XESIF: I, FRERE. s S0 AR R e B ge s Wb (O se sk R ). IRPREE 2433k &, 2026, 16(9): 1063-
1071. DOI: 10.12677/acm.2026.1693138


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1693138
https://doi.org/10.12677/acm.2026.1693138
https://www.hanspub.org/

FIL, AR

replacement surgery, and accurate early diagnosis is crucial for patient prognosis. Traditional di-
agnostic methods, such as bacterial culture and imaging studies, have certain limitations, necessi-
tating the exploration of novel biomarkers to improve diagnostic sensitivity and specificity. In re-
cent years, researchers have made significant progress in the study of biomarkers for PJI, including
serum D-dimer, leukocyte esterase (LE), a-defensin, C-reactive protein (CRP), and others. Currently,
no single biomarker can replace traditional diagnostic methods, but the combined application of
multiple biomarkers may enhance the diagnostic accuracy of PJI. Future research should focus on
screening and validating new biomarkers. This article reviews research advancements in periph-
eral blood biomarkers, synovial fluid biomarkers, and emerging biomarkers, aiming to provide
more effective tools for the diagnosis of PJI.
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1. 51§

NTLRATE AR FHERAT RARM . BT E ST RAE RGBT RIFRAEIRTT 7k, AL
B R G S B AR J5 — = B T AORE . 4 OR T B 4R (total hip replacement, THA)MI 425G 5 &
R (total knee replacement, TKA)] PIT K AEZE 5371108 0.97%F1 1.03%. B FEHRIEFK PIL I 5 FFI0T-FE0A
26%, FEERIT ORI, PIL 45 B Ak 2afi ok TUTE &5 i, it 3 2030 4, & EHSCT MERE
T PIT AR BT 2% P A 2 18.5 125575 [ 1]

PII BEARJG IS A7 =2 K PIL, <3 /MH: %EiB PIL, 3~24 ANJT: MM PN, >24 M H . P
B =L 1A, 55— L] 4 B B e i mod i = i el S bfa A BBl H 2R, e RAE R N
T BEAT BE . B8 APHLH DY AR AL AL, AR R, TR EMERG AR 2 EE, RRTAR
EOAL IR G R f 2 BB . B =L Dy AT R A, Al MR MR i R ECE YD, IRNAER
T WAL P A FE 0T 4 B R 4 i A T ) R AR AR DB VE RO AR [ 2] P BUR MR 2, &
081 5 K T M B2 0 67 R TR REU0 R 24 50%, 2 PR 2 ZEEU T, SEBRTAT 20 10%~20% , A BRTR £ 2%~11%,
KIHFEL) 21%, FAZERHIRE L) 20% [3]. FHIRBIAIZET PIT 2 CHE 2, JJLAH-#E G & (Musculo-
skeletal Infection Society, MSIS). 3% 4% 4455 2% 2> (Infectious Disease Society of America, IDSA) I [E R 3tH
4> (International Consensus Meeting, ICM). BRI 5 5575 /& 44 p 23 (European Bone and Joint Infection So-
ciety, EBJIS){4J Hi X} PIT W2 WikrifE . AR FEXT PI I 2 EARAELE T A € P &S 2 A [F 1, (H RSt
IFEARELD, JEHN T AR EVFRR I 50 BRI RIS BV AWK e IR T H, £
FEMLE D-Z Rk AAERERE . o-PiER . C RNEHSE[4]. AEHRINH MAEYFREY), KITERAE
Ybs BN, WOVEMbR ST TR, DIAIRIRIZI PI IR 2% .

2. SME AR
2.1. CRP
CRP & —F 2B S N, FE I PR SE B T2 PR IR AL B JAE IR 540, EHARB BV )5, CRP
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B R T 2 2 IS IN(EIE 10,000 45 [51, HAHAE PIARATIZ W 10 5RE S KL

Luger 240N T 275 BT BIE %, CRP 1E2M: PIT IIBURME AN 95.7%, FrFMEN 87.9%, fEi8Hk
PJI H UM A 61.9%, 45 5MER 87.7% [6]. Xu 25K ILIMTE CRP 78R A MR A Y0 br &7 R 5 PIT
MOUERA I B, A CRP I S 7] DLBRE = BUSME I FRARIR 12 PIL I LLER(7]). WA ERR M, ESUR
YR JARIIIE DL T, BAK) CRP KPAE N PIL RS & CHIFAUER, < A8@ A= [8]. CRP
HHARAEMN RSB T PIL 2l 8 5122, £ Balta SFMBTFLH, CRP Stk 40 L (C-
reactive protein-to-lymphocyte ratio, CLR)/E 12 PIT J7 T I H 5 & (B, B At B epn £V 3R
I B R R [9]

CRP fE PIL ZWih BA S AEm e, 5 HARAEARIH 200 o i () U ARy e, R ORI B0
B SR PRI Wih AERS . B3N, PTERE CRP B HABFE bR 2 Wi (8 DL Rt — 2B i St A2
WA /5 PIT R RA

2.2. ESR

ESR FEALAMMAE— 5 FUTRRBERE, FPenr T Sk 200 . FEBNTELE L. RT3 14
T PILIIZWT, (HA R R IR bR

Zhao Z545 1 ESR 7E 24 PIT U IE A 90.91%, KRN 41.67%, FEMEME PIT UM N
66.00%, FEFPEA 16.66% [10], ESR £ PII [FJSWih R RIS E . Jiang SFHIWF RN, TN RFLE
YT, BSR 45 LA RE AR AR B ZE I Fa bR, KT FRRSE GRS EHE Bh[ 1], B =18 5 ol
F ESR #HLL, CRP #1 ESR BE-A8 FHES, B2 4 0GB 4R 1 BUBEAIRE R PEBUR (2 5 86% A1 61%)
[12].

ESR 7E PII 2 Wi (G BUSE IR S AN, 5 A AR P bs S I R R I R EF 12 Wide 5 =
X, fE EBIIS fRfa#FrH, A ESR KIEH . ZIRFRTE PIL 2 W SUHAT IFAL

2.3. D-Z“ 8k

D- SRR — PR VE AT Y B AR AR T, SRR T APV BES S ISR AT 4 B B AR, s AN
Y e VE T2 B T A I B B AE R B[ 13]. 2018 i ICM K D- B4Ry PIT HIi2 K45 F5

Kobayashi &I D- - RARMUBNE, 81.3%; Friwth, 81.7%), FEi2Kr PI Jy1H o HAH 2 e M,
M BT B 14]. A %% 08 D-RARE S WE M PIT 7l R IE T ESR F1 CRP, X2k
PIT (132 Wi 0 75 38— 20 0F 7 e L I FHE [ 15]. Pannu Z5 (BT 72 28 B D- - RAKAEAR 5 7 WUIURE R 9] B
U (97.5%), RFF R (31.8%) [16], FEREFEFATE PIL B2 RERAK[17]. AW ER, D-Z5RMA
KF > 1063 ng/ml 54F4E8 5 KF > 420 mg/dl AHES G BURIER 0.52, FRFPER 090, —FHHIECE
M5 o mRe T, B HE R IR G R AR 18]

D- " RARLE PIL (2 R B T R4 A S P AU, (B AT SR T AR 2 WG EE B0 7Y PIT
PR, RAER TR .

3. XPBREMFERD
3.1. B4ERETH

120 ff 1144 (white blood cell count, WBC), 3 & v] WLF b IR R E 28 0 . A s 255,
e FHF PIT L W
Sukhonthamarn 25 % BLZE 20 PIT (TR, WBC FORBUEYE N 91%AIEE N 83%[19], LA WBC >
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3000 MHAE/WL A EAEXT M PIT AT 2, RG] e S1[20]. Theil X 92 711 5671 B R B3
HEAT PIL 2 W, T8I WBC THEU BUB I FIRR M50 1 90% A1 88% [21]. Watanabe 552218 Fi LA\
109 451 PIL A5 : 3% 52 BA ML 4L ARF 4 100375 F3 40 B (WBC) T B0 B AR T35 55 BAE4L, {RIHE WBC 52 5%
FEAME PIT fER N 2 .

WBC 7£ PIL B2 Wi R It 1 = Fe et R, A2 7= MR PIL D 7 =5 it — 2 B 7t

3.2. ZWZBAERESEE

£ A% A 40 1 43 B (percentages of polymorphonuclear leukocytes, PMN%), PMN == %5 f 4437 41 i,
BFG /D EVERR VR AR BRI AR, 2 e R G g S 1) B2 4 (23] PMIN IR & H ELAE Stk
JRYLHAL, R PMN% A PIT 2 Wi fEhr 2 — .

Jandl 28 %I, DL 2000 PMN/ul (R#WTHES PIT HEAT 20T, PMNY% R BUBE A1 7420501 9 97.4% A1
93.5% [24]. PMNY%X[1EE PIT 12 Wr i BURYE Y 96.67%, H7FPER 73.33% [25], Hoxf &bk PIT i2 Wi i
IR, BURMEN 50.5% [26]. 5 HAMAEDbR SV X PILIZWE AR KAE, £ IL-6 BX& PMN%i2
Wr PIT ELERAE ] TL-6 F PMINY% SE#ERA[27]. 7EXEFEHINE PIL A2, PMN %R 71.43%, BUX
PN 78.26% [28]. (HAREAIFZWITE R, PMN%IIZWI A i ANFE . Gounder Z5[291#f 75 R BH, 1 H
EBJIS #x#E, >5 PMN/HPF (Il A8 BonBURE N 93%, RN 84%. N IDSA Fl ICM AxifE R ()
FEBIE/Z>10 PMN/HPF, US> 58 94%F1 90%, HE5F 15518 86%F1 92%.

PMN% &2 Wr PIT itk ffy HL 28 5 i 9848, 765 TL-6 (I B A R B T Ak 2 i e, T
XF PMN% A ADAE bR EW B 2 W EAMCE 2T . (EAFIZBbRdE R PMN% 2 W A BT As
&, N R AT IR

3.3. a-BHtHE

o-BiE R — R EBERPUAENIK, BT E SRR —FEE, B P A 2 1 e
711301, o-Bi A Z T R SCTT PIT A W 2 WiMERPE[3 1], 7E 2018 FiX ICM faAn i =g hiz
Wrfahs .

o-BHAHZRAENZ T PIT 2 W BUE A 83%, HriwtN 92% [32], fEEWME PIL H, BUBE 54%, HF
SN 91% [33], MAEANEEEFRHIVE PIT M2 Wi EA IR[34]. TE—TZERESHH, a-Bif 2= MBURTE.
REFEPE SN 87% 97%, Wik T o~ 2 (1 = BUBME AR S PR [35 ] A 38N a-Bi I Z=AE A TR,
X PIL [ RS WAL AN 2 A F5 1360 Tvy S50 — TR BHPEPEAT 45 SR BoR o-Bi 2R 8 7 PIT 27
TR T4 1.3% (2/152) & TR k5K [37]. Pachon-Ibafiez W FRIES T4 a-Bh AL T8 i
WBC 140 PMN%FLEM[38]. a-FiEIZENT PIT KIS EA mBus s i, AHOEREM, Hi2
W 25 P AN e TSR AT B A AR A, HLARE Ve R AR P O [39] o WHIZ TRFERR ) 2 R, K I a- B
R NA PIL B IS Wibs S8 — kK

3.4. B4RAaESHES

P aE, & AR A 9I0A &A E REEE .  NARRAE SORE B, A% T L A AL e
RN I TR T K BRI LE [40]. m7KF 1) LE 8% 545G, 2013 R ICM 2 Wt g g h e
R /JEi=t I

LE 7E12E PIL (s, BURM N 74.4%, FEFPERN 90.6% [41]. IGPRMSESPE PIL I, 8T
LE K[42]. —TZEEHT[43]9 A4IHRERRFZ T PIT BBURPE AR T ME 278 90%F1 96%, %45 ik
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WE T LE 7E PIL Wb U E il B F9C[44138 HY LE M o5 88 2K o 0B (K 1EAH 5%, ] i 0 52 5 b
AW DUR 2 W S . LE MRS BE IR M PIT B 2 Wi B, B RemHERIZ Y PIT IR % [45].
LE 7E PIL 2 WP R BL T i Usmngs ek, B A7, Pl B % o, %38 bs T4 I [46].

4. FiEIRED
4.1. B4R F&-6

FIZHAA2-6 (Interleukin6, 1L-6), T f1Z R~ A= FANAL IR 1, TL-6 7 40 SR G o vl 7t
B T AR RS, TR R R, RIS [47]

— IR T ROR MIE 1L-6 Al PIT HIBURTE . RE BN 76% 88%, iR IL-6 MU N
87%, FrAPEN 90%, Z5HEEHIN IL-6 M IiE 1L-6 HAEH T PI MW, IL-6 & —T5A A& A4
(48]0 HHTF TL-6 A T St HH 4 RE G S N R oAb BP0 B3, w20k PIT A2 187 . Mihalic [49]55 )
WEFLE IR 1L-6 FUMLIE IL-6 [IZHA 21 PIT IS WiHERITETR & T 96.77%. A 2= # 48 HIE R 1L-6 724G
W PIT J5 T HAE T35 WBC THEURI PMN% [25]. BEMI S I FLPEAG T 9T 1L-6 BXA PMN%HAE
X PIL W IR, 15 HI 451855 TL-6 5 PMNY% IS a] FAVER I PIT %6 B 5 45501

1L-6 7EHUE B sE A HA A obn 4, BRI THGE 2 PIT AN, (B35 5 Fifabntd
b, JoB AR o IR B ORI B ), w5 B — D B SR [ B IL-6 7E2 W PIT S (2 WA .

4.2. PERIR

F4415 2% JF (Procalcitonin, PCT), A& iy FEUIR AR C 2RO i 200 A A0 iz 40 JH0 76 40 8 JORE B2 8 7 A2 F ik
RIAR[S1], PCT /KFEIEGL ™ ERR A, BILIGR LEENIZE T A,

Busch ZE[521#%17 T PCT £ PII Wi M2, 3% PCT 2 PIT FIEUENE N 19.51%, HrRttN
83.33%, {EIE I IfiliFE PCT AN 12 PIL AT SEAEYIFREY) . 53— TN 70 40T BB, MIE
PCT M5 5 7KFH 0.5 ng/mL, REEEHN 13.0%, FrFtEN 91.0%, T PCT MilEF/KFH 5.0 ng/mL,
REEN13.0%, FigtEA 52.0%. WFAFEFESESH PCT 7E PIL KW M EA =53]

PCT /K- 1] [ S Gy 7= SRR 2, (HJLAE PILiZ W b AERAPE 2, K PCT 1E 9 PILiZW4BAn i Im Pk ik o

5. PJ1 S HRE RIS 1

FE PILZ WU, mNGS i) 2 EZ AT X R IR AN PILAIAS HRE . 2 B TR, fEMESih: 77 B
PERIEEAL PIT ], mNGS [FIBH A H 2 AT5E 30%~60%, AT R4 5E I N RRAT B . Ik . SR
PRSEAE LA TR AR IR AR [54]. KRR, BEHEIF A I, 16 DNA KERBORIEAA B Sh it 6 1k
#, mNGS HEMON PILIZWHK E AN 78T By, JUHAERE IR B VR A SE X 51 op A4 QB A

6. TEIGKZARTH PI EEREYISHT SRR

ARG HR AR AT LT 49 25 s

1) WP S R 2 A SPAEAIRIE(E . AL D) CIZENL, PR R RS S 4
AR YR ORI AR ) A S R s L) PO e R 3
BMI>30. R RIEXIJ . R, FAMREK.

2) AR ERIRIEH 3~5 FAeshA B : RJF CRP IEH W HIILAE AR 23 ROBH<150
mg/L), BAJEREEN KM 5 CRP HOT B F MR FTH 8, SRIES 5 K CRP 3>100mg/L, 7 &%
A PIL, D-BIATE AR SR R REG, T4 6 Bh b A I

DOI: 10.12677/acm.2026.1693138 1067 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1693138

FALF, FREE

3) S IR o B (ML 2 5 o BN PR T EE R BEIND) . 2ok PIT 2B 41 (2018 ICM): WBC > 10,000
ANuL H PMN% >90%; LE 4% “++7 KUl b EoREgy,  “+~+7 FREEHMIER.

4) AV R ER TR, DERINMOEER IR R HNRERE, EWWELEEEY
.
7. INGE

FEARTCH, BATHHE T &FEXT PILI I EYbR S . % HIFsE) W CRP. LE. WBC. D-—
R PMNYXT PIT HBRUENE, 45 PR R, AT (EARIE . s 590 CP, [N IL2 W PIT HER 4 5,
FAAR, W EE IS Wi bR . LR S 2 W R I T A, 40 CRP 5 CLR. D-—%
WHA%ERIE. PMN%S IL-6, =MEHAERILXS PIL 2B mdEmirt. HailmR LA f—4
Ybs EPFE PR AEHERAG I PIT, LUAE(H FHFRARTE PIT (2 Wi MR R 3 — D70, B dRhRil K&
T S TR AR 12 W HE TP . mNGS S8 RIVEEOROY PIL 2 fit 18 TR, (HIIm AR 7 7ok
PRAEAL AR AR 5 T B RIS, PIX FR2 W R4S & BRI R ST MR SRR IE 3, TR
PRI RGHEHBIZ BT PIT NLRA A= bs B I 75 170 -

SE
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