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Value analysis of detection of serum ESR, CRP, joint fluid WBC count and
IL-6 in the diagnosis of acute intra-articular infection after anterior cruci-
ate ligament reconstruction

LI Qiang,FAN Zhi-hang,HU Yong,CHENG Song-miao
( Department of Knee Sports Injury ,Sichuan Province Orthopedic Hospital ,Chengdu 610041 ,Sichuan ,China)

[ Abstract] Objective: To explore the value of detection of serum erythrocyte sedimentation rate ( ESR), C-reactive protein
(CRP) ,joint fluid white blood cell (WBC) count and interleukin-6 (IL-6) in the diagnosis of acute intra-articular infection after ante-
rior cruciate ligament reconstruction ( ACLR). Methods: The data of 6,125 patients who underwent arthroscopic ACLR were retrospec-
tively analyzed. According to whether acute intra-articular infection occurred after surgery, the patients were divided into postoperative
infection group (n =35) and non-infection group (n =6,090). The general clinical data, preoperative serum ESR, CRP, joint fluid
WBC count and IL-6 were compared between the two groups of patients. Multivariate Logistic regression analysis was used to analyze the
influencing factors of acute intra-articular infection after ACLR ,and receiver operating characteristic (ROC) curve was applied to ana-
lyze the diagnostic value of serum ESR,CRP,joint fluid WBC count and IL-6 on acute intra-articular infection after ACL reconstruction.
Results : There were no statistically significant differences in age, gender, BMI, smoking history, drinking history, comorbidities and intr-
aoperative blood loss between the two groups (P >0.05). The surgical time, the proportion of types of antimicrobial drug use=3 and
preoperative serum albumin level in infection group were longer or higher than those in non-infection group (P <0.05). The levels of
serum ESR,CRP,joint fluid WBC count and IL-6 were higher in infection group than those in non-infection group (P <0.05). Multiva-
riate Logistic regression analysis showed that surgical time,serum ESR,CRP,joint fluid WBC count and IL-6 were risk factors of acute
intra-articular infection after ACLR (P <0.05).ROC curve analysis revealed that the sensitivities of serum ESR,CRP,joint fluid WBC

count and IL-6 alone and in combination in the diagnosis of acute intra-articular infection after ACLR were 68.57% , 82. 86% ,
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77.14% ,85.71% and 91.43% , and the specificities were 68. 60% ,71.40% ,45.69% ,60.00% and 61.80% ,and the AUCs were
0.764,0. 835,0. 650 and 0. 781 respectively,and the combination had higher diagnostic value. Conclusion; The combined detection of

serum ESR and CRP,joint fluid WBC count and IL-6 has a good diagnostic value on the occurrence of acute intra-articular infection af-

ter ACLR,and the above indicators can be used as clinical auxiliary monitoring indicators.

[ Key words] Anterior cruciate ligament reconstruction ; Intra-articular infection ; Joint fluid ; Diagnostic value

B 22 X )17 (anterior cruciate ligament, ACL) #f
SUR T Wy iz sh i 2 — , e R 3R B0 R T %
R BP0 T P A L, 3 E o A BT
AR¥EIF, X5 ACL & 8 ( ACL reconstruction,
ACLR) RZIEIR Lz R T AL Z —, 7]
AROBIT R A 51 B ACL 4 24, {0 &8 431 R
WFoe! Y WK ,0. 14% ~2.26% () f % AR J5 1T H B
TN S B A A B Y T R S BB A R L G
TR SRR R G TT ) RE R A A 4 R, T R e A
G, HEIXET ACL 8 8 AR AR JF B &R 05T
B I IR b 28 B i v R O W P AR bR R
AT W, 21 48 M UL % >R (erythrocyte sedimentation
Rate , ESR) 7] fff B WL 4 9% 1% 28 4k , 78 2Pk 480 L 21 21
PREBEA T R A BIRC . C-IRBEE 1 (CRP) R 2
PERHAHE A, 2 IR AR RE Rtk 2 v R s bR e 2
gk e PR 0 Th K S R, A (WBC) T8
VER AL R 71 AR LA R 6 (TL-6 ) 2 HLIA By 18 &
Ge 0 SR AR A, —E KT 2 W T R E R
Y RBFR RS MLTE SR CRP /KF J
W WBC 348 IL-6 KF-XF ACLR AR J5 3¢ N 2ak
L 2 W 1A

1 #ARETRE

11—

[ UFE 43 BF 2013 4F 6 F % 2022 4F 10 A g I
HERHEBEIGA Y 6 125 B117 5 1B T ACLR R
P70 I PEVERE . A A KR M s (1) B2l T 5 LB
BT AR B (2) RIS 0 BLAOR TH S e
b AR T R L G T T B 2 PR AR (3)
Y BRI AR B A 5 5 2 A A s B2
Ko LA B RS HERR AR (1) R B E
S RS R 5 (2) FB A TR R R R
S5 O R R R 45 (3) L I 6 BE A
TEAETE A b TR S s . Ho 5 3 492
5], 4k 2 633 Ml 4R M (41.70 £9.53) %, RJF,35
{5 g8 L B35 7 2 R A B 4116 090 1 2
S NCEIE Yoy S e S
1.2 HiE

(L) IR W SR 1) 4 1 25 1 7 o O 4 £ %
BR[O PR R3S B (BMI) R A
OIS ] A3 (R LR ORE SR ) B R 9 A
CFoR i ) AR o 2 25 0 0 R K
(2) M1 S e RS AR AR T« TR BT 1 d SR 8 % 25 I 1

Wi, FZHiEE 4 °C,3 500 r/min 2.0 10 min 4355
ML , Westergren ¥ 52 IfiL 75 H ESR 7K 3, il Bk 4 2
W7 R0 22 3 46 0 1% CRP 7K -, ) B B AR 3% 56 45 W
FEAS SR FH i 240 B 3 50k I WBC %50 i , il B 4 3
W2 BRI 2 3 Kz 0 TL-6 7K - ¢
1.3 MBI

(1) PG 2H — e B8 kk; (2) M5 41 R | I 7 ESR
CRP 7K K X5 WBC %k .\ 1L-6 7K F; (3) $m0
ACLR RJF X N SRR A CH F; (4) MG
ESR \CRP 7K ¥ Jz &35 % WBC i1 %, IL-6 7K F Xt
ACLR ARJF &1 NS B2 Wi 6 .
1.4 SitZEHH

N H SPSS 15. 0 G it 8w B s 2k 47 40 A 5 b
B R ERIL (v £5) Fon, 48] LB AT 20 A7 FE AR
PR . TPECE AR LA [n (%) ] R, 4108 AT X
K, R EZERHEZHER Logistic [\l =5 #r , 12 W
MR H 32 30 & TAE R 1R (ROC) il £ i 47 17 ik .
P<0.05 hERAHEIT¥E L.

2 H#HR

2.1 BABRE—MEMIE

W02 B 3 AR ME ) BMI W s AR s LA
FERE AR i AR, Z R TSI EE L (P >
0.05) , JERYL2H B35 F A B H] BT 258 FHFP s =3
B L RIS 18R K Y TR R4l (P <
0.05), &I,
2.2 WHBEEMF ESR.CRP K FE R X ik WBC
T IL-6 /K FE LB

YL 2 BB LG ESR (CRP ZKF K 5615 i WBC
T4 IL-6 K2 FAR BG4 (P <0.05) . L3 2,
2.3 #MWACLR REXTHRERLENE EZE Lo-
gistic 3 ¥

Z[F K Logistic [WIF ¥ o~ , F AR E] | L7
ESR .CRP /K3 & %45 # WBC 1% . 11-6 /K F &5
M ACLR RJ5 &7 N AR W AERH R (P <
0.05), W#%3,
2.4 I ESR.CRP B %% % WBC i+#.1L-6 3¢
ACLR REXTHNREBREMIZEHNMES T

ROC #h £ .78, L7 ESR (CRP K 597 )
WBC i+%1 \IL-6 Bl e BK 512 Wi ACLR R J5 261 N
SOk B Y BB 4 i ol 68.57% | 82.86%
77.14% 85.71% 91.43% , 5 S5 8 43 31 K 68.60% .
71.40% 45.69% .60.00% .61.80% ,ROC 4T ifi



2o, IfL7E ESRCRP K B ST WBC 80 16 7K - 75 1 2¢ SURIAF F AR 5 61 9 A

LW EME? T 829

g

BLCAUC) 43 %1 3 0. 764 0. 835 ,0. 650 0. 781, Ik 43
W EE R (P <0.05), Wak4 LK1,

®1 FWABRE-RAMILR[x z5,0(%) ]

Bt B (n=35) EBPEA(n=6090) y/tff Pff
3] 0.107  0.744
i 19(54.29) 3473(57.03)

% 16(45.71) 2617(42.97)

R (H) 39.13 £10.56 41.719.14 1.664  0.096
AR 1.898  0.168
# 11(31.43) 2618(42.99)

% 24(68.57) 3472(57.01)

T 2,761 0.096
#H 14(40.00) 3201(54.04)

x 21(60.00) 2799(45.96)

BMI(kg/m?) 23.31:1.73 2.82:1.59 1.817  0.069
BiR

LR 1(2.80) 55(0.90) 0.341  0.559
IR A 1(2.80) 36(0.60) 0.579  0.447
FA B A (min) 67.38 £8.51 46.63£6.73  18.158 <0.001
At i (ml) 73.44 £9.66 70.78 £8.71 1.800  0.072
SUR AR (R 5,35 0.037
23 28(80.00) 0(0.00)

<3 7(20.00) 6090(100.00)

HEA(YL) 7.037  0.008
=30 34(97.20) 605(99.99)

<30 1(2.80) 39(0.01)

*x2 WHBEIME ESR.CRP K ERE¥HiK WBC T,
IL-6 7K P EE % (% =)

45 ESR(mm/h) CRP(mg/L) WBC(XIOK)/L) IL-6(pg/mL)

B (n=35) 34914717 2491813 6.52+1.42  22.63:7.71

FRpH(n=6090) 27.23:7.41 1547416  5.76+1.40 15.41£4.33
tfg 6.115 13.283 3.202 9.778
P <0.001 <0.001 0.001 <0.001

R3 MW ACLR REXTHSERRMN S B R Logistic 5347

% B SEfS  Waldfi ORf P 95% CI

FARM 0.768  0.224 11.755  2.155  0.001  1.390~3.344
1L ESR KF 1244 0.366 11184 3.401  0.001  1.660 ~6.986
fiL i CRP 7k F 0.917  0.245 14009  2.502  <0.001  1.548 ~4.044
Sl WBCHA  0.883  0.279  10.016 2,418 0.002  1.400~4.178
EHWIL6 KT 1177 0316 13.873  3.245  <0.001  1.747~6.028

B % F XA F KB 1) 25 ESR.CRP., £ % & WBC 3 2 . IL-6
WAZHMA; A ESTMAL:] =ACLR REH A X FT N EHALE,0 =
ACLR KR £AF R &A%,

F4 IMmiF ESR.CRP KFEFK Xk WBC i+%.1L-6 7k F
3 ACLR REXTH MR LNSHNESS

fif Wl BBRE(%) BRE(%) ABEE OAUCCH %%

ESR 30.955 mm/h 68.57 68.60 0.381 0.764  0.693~0.835
CRP 19.415 mg/L 82.86 71.40 0.543 0.835  0.749~0.922
WBC 6.095 x 10°/1, 71.14 45.69 0.231 0.650  0.551~0.750
IL-6 20.245 pg/mL 85.71 60.00 0.457 0.781 0.680 ~0.882
KAL - 91.43 61.80 - 0.930  0.876~0.938

ROC £k
1.0
—ESR
— CRP.
0.8 = WBC
—1L-6
— WA
—sEs
0.6
e
=
0.4
0.2
0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1455

B 1 IMi# ESR.CRP X% WBC i+ #.11L-6 # % & B
BILE ACLR REXTARMEEEH ROC #iZk

3 1t

ACL Wi 2 R FAMBFF AR #4118 97, ACLR /&
Il R & W F A, Ak, B 7R & iz 8 i3 &, ACL
W Lk A AR | T, ACLR AR 4 1ifs R I FH 72
2P KRBT R, T A A R R
ACLR RGN TEEHI I RIEZ —, B ERFA G,
{E A BRAS 4 U) AT R S BT 20 i R s sh T ik
W i B O R X TR PR AN R . PR IR
T AT T ACLR AR J5 &35 P9 B e 1 % m KU,
S ARG B AT, DA 56 T IR v LB A TS o

AW I A 6 125 17 X8 T ACLR RiA
7 B I IR GEORE, o R JE IF & & N 2k e g
H 350, i 0.57% , #F & I R BFSE A9 0. 14% ~
2.26% 1A e R e 4L R0 AR IR e 41— i R R B
B F AR, BYUm 25 Fp 2 =3 Fp
Fe R IV A K O E AR AL, R
ACL Wy 24 8 463 95 7™ 5 ] 5| A T A I [ 42 <, 8 i o
KA B F0 AR J5 B KRS, SE K E 8 . ACLR
AR5 DT TR Y (1) B TR RE PR 4 JRE R & A K L Ry
BT RN A B R R IR T T T
BliBE 152 BRAF I IR b K 2 808 i IR AL IR AR
5 50 1 R H R G B O 48 0 BB 1 Ak R T i
B e RAE o & X LA B0, I R W B8 E IR 5 4
JEV AR 7T BE 48 ok e AR VR 7 I BL, I PR I 22 38 2o 41 5%
S I S S = W B U S = S
ESR R 21 40t sp (7 it [ (N DL R B, A e 5 &
PEJOIE AU O St KGR S B A Y E
T o 4 12 5 B, 24 KU 5 T 48 R Ji B4 JE R AL
PR F M A ESR ACET . AMFREERER, 5
RGN H, B 21 R 33 I 7E ESR K LiE, 5
IR A AL, CRP BT E 5 B f0 2 1k I A
EH, S GHE 2 R Je e & At R, A B %



#3884 e JII L E ZF B3R ( http ://noth. cbpt. cnki. net) Vol. 38, No. 6
2023 4 6 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Jun. 2023

830

B, CRP 5 F R A5 K AR J5 9 A = N %6 VI AH C o Il
PR, CRP ARy 48 48 Fr 0 1T T %5 95 F0 48 E 1Y) 6 B
i A 2 Wi, Hoaz W (8 78 I 0 A S8 T 2
2N IZ RS, CRP L 5 8 Y RAE A 05 1 ¢
A R PR AE RS R A AT L AR I
N YT AR E IR Rt A S o W B R I N ]
(O 4 & = VTN NI (15 SR K 1) [ 129 17N N
Jii ST PR B IXUBGE o P AN B R R AR e )
EE TR S ) RN NN NI D O BT
AR T 5 1k T A 0 RE T AR v B T AR BB AL,
AL R I A B TR, PR G KO- T 8 22 UL T RORE Bk g
Pt ML BEE & B, R AT WBC KT
SN TR B A5 AR R B Y fa b R & . A
W5 WoR B 4R HT G 1 WBC TH50CE &,
5 R 45 AL TL-6 2 I8 17 985 S N B i
WAL, 75 5 2 A B A 7 22 255 At PR, 2 ol sk e B
WA IL-6 L%, HE CRP A LL,IL-6 75 &
P g0 kAR RE B P Bk el T AR A BT T
SR ML TL-6 7K P Bl OC T 98 B AT 01T B R
Je 40 PR TR G R IR T . AR A R BRI
YU 2 B OGN W TL-6 7K P TR 4, $27 TL-6
AlAEZ2 5 ACLR AR5 kAR, 2K
& Logistic [543 #7127~ , FARES ] 1L 75 ESR . CRP
KO LA WBC %k 1L-6 7K SF 2 %0 ACLR R
IEP SR A =N 3 NN A oS b= /N 1797 Nl s ) |
X H A5 T AR B R BB R R IR B IR ARG OG
WA MY kB, ROC 44 07 5 7s , I3
ESR .CRP .37 WBC 1% . IL-6 Bl N Bk 5 A6
ACLR RGN AMEEYL R AUC 2358 0. 764 |
0.835.0. 650 .,0. 781 , I & A I 1 (B B 55

25 b R F I ESR . CRP 7K & %35 W
WBC 34 . IL-6 /KFEXF ACLR AR J5 5675 N & P sk e
HAB S W 6, 6 PR b o] 38 5 A fi A I it i
ARG T P 20k SR 1) & A RV I (T T 77 B Jon i
IBIT o

S &k

[1] Best MJ,Zikria BA, Wilckens JH. Anterior cruciate ligament injuries
in the older athlete[ J]. Sports Health,2021,13(3) :285 —289.

[2] Glattke KE, Tummala SV, Chhabra A. Anterior cruciate ligament
reconstruction recovery and rehabilitation ; a systematic review[ J].
The Journal of Bone and Joint Surgery American Volume, 2022,
104(8) ;739 - 754.

[3] Wu Y,Zhou J,Liu R,et al. What is the normal trajectory of C-re-
active protein, erythrocyte sedimentation rate, plasma fibrinogen
and D-dimer after two-stage exchange for periprosthetic joint infec-
tion? [J]. Orthopaedic Surgery,2022,14(11) :2987 —2994.

[4] Yang XQ,Ruan GF,Xu JH,et al. Associations between suprapatel-

Z< F B 41k - http : //www. nsme. edu. cn

(6]

[7]

[8]

[91]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(K Fs HH:2022 -12 - 19

{E&E 5 & % : http: //noth. chpt. cnki. net

lar pouch effusion-synovitis, serum cartilage oligomeric matrix pro-
tein, high sensitivity C-reaction protein, knee symptom, and joint
structural changes in patients with knee osteoarthritis[ J]. Clinical
Rheumatology ,2020,39(5) :1663 - 1670.

BRERSE, # 7, B 37 ey IR VL 3K SR HRAR BT, A5 O B 4 T
ARB G ST W AT RO 2 T8 AL A Le 4 ) AR AR [T ] AR
B4 ,2022,42(9) 587 - 593.

Takeuchi T, Yoshida H, Tanaka S. Role of interleukin-6 in bone
destruction and bone repair in rheumatoid arthritis[ J]. Autoimmu-
nity Reviews,2021,20(9) :102884.

Hoogeslag R, Brouwer R, Boer BC, et al. Acute anterior cruciate
ligament rupture; repair or reconstruction? two-year results of a
randomized controlled clinical trial[ J]. The American Journal of
Sports Medicine,2019,47(3) :567 - 577.

Zhang K, Beshay T, Murphy B, et al. Quadriceps tendon anterior
cruciate ligament reconstruction ; a systematic review of postoperative
rehabilitation and ComplicationProfiles[ J]. Arthroscopy :the Journal
of Arthroscopic & Related Surgery,2022,38(6) :2062 —2072.
F, AT R, A AT S SR R R OGS i
WA R [T ] b Bt R 2 22 e (B2 ) ,2021,53(5) -
850 - 856

Rambaud AJ,Neri T,Dingenen B, et al. The modifying factors that
help improve anterior cruciate ligament reconstruction rehabilita-
tion ;a narrative review[ J]. Annals of Physical and Rehabilitation
Medicine 2022 ,65(4) :101601.

Ying P,Lu T,Xu Y, et al. Preoperative erythrocyte sedimentation
rate in patients with rheumatoid arthritis predicts deep vein throm-
bosis following total knee arthroplasty[ J]. Clinical Hemorheology
and Microcirculation 2022 ,81 (1) :23 -31.

EFR LI, ML SRR 98 AR KOG M T 7E 2R R
G S A J LR e 2 W P R RE I (0], h A A 2Rk
2021,41(14) :957 -965.

VDS, HOmK. MLTE C SN ER 1A AL 40 L IIC I 5 A G TY
AR T LR e A T 3R 5K BOR AF £ MSIS 32 B A 3 () AH G I
Z[1]. EFRp 25,2021 ,44(4) 406 - 412.

T, £, WAL A S C RLER UK 5 # AR 5
LR HE 28 R AT RE I K B AH DG PE BT S W0 4K - 2R T R
KRB 2 B R G B R BR [T ] A R 2
:,2022,61(1) :99 - 103.

Costa GG ,Grassi A, Lo Presti M, et al. White Blood Cell Count is
the most Reliable Test for the Diagnosis of Septic Arthritis after
Anterior Cruciate Ligament Reconstruction. An observational study
on 38 patients [ J ]. Arthroscopy-The Journal of Arthroscopic and
Related Surgery,2021,37(5) :1522 - 1530.

TS, 245 PR, A0 58, 45 N0 B 4 R G S0 A il 1 2 i o
B AL S mim R LT A Al 0B B2k ,2021,23(5) -
376 -382

Gupta R,Kapoor A, Khatri S,et al. There is an association of syno-
vial interleukin-6 levels with chondral damage in anterior cruciate
ligament-deficient knees [ J ]. HSS Journal: the Musculoskeletal
Journal of Hospital for Special Surgery,2021,17(2) ;145 - 149.
AR, BRLLME AR A MO S R G B R AN A
JUH 5 TL-1B TNF-a \IL-6 /K B AR e [ T]. A fif e A
22 Juok 2020,32(1) 144 — 46.

&3 H 85 :2023 - 02 - 10)

fB 48 : xuebaochy@ 126. com



