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Abstract

Objective: To compare the diagnostic value of computed tomography (CT) and magnetic resonance
imaging (MRI) in periprosthetic joint infection (P]I), and to provide evidence for optimizing the im-
aging diagnostic protocol of PJI in clinical practice. Methods: The clinical data of 126 patients with
suspected P]I after joint replacement admitted to our hospital and the Municipal People’s Hospital
from January 2020 to December 2024 were retrospectively analyzed. All patients underwent se-
quential CT and MRI examinations. Based on the postoperative pathological results (gold standard)
or comprehensive clinical diagnostic results, the patients were divided into the infection group (68
cases) and the non-infection group (58 cases). The diagnostic sensitivity, specificity, accuracy, pos-
itive predictive value (PPV) and negative predictive value (NPV) of the two examination methods
were compared, and their detection capabilities for typical imaging signs of PJI were analyzed. Re-
sults: A total of 68 cases of P]JI and 58 cases of non-PJI were confirmed by pathology and comprehen-
sive clinical diagnosis. The sensitivity (92.65%), accuracy (89.68%) and NPV (91.38%) of MRI in the
diagnosis of PJI were significantly higher than those of CT (75.00%, 78.57% and 76.74%, respectively),
with statistically significant differences (P < 0.05). There were no statistically significant differences
in specificity (83.62% for CT vs 86.21% for MRI) and PPV (82.61% for CT vs 87.84% for MRI) between
the two methods (P > 0.05). In terms of detection of imaging signs, the detection rates of MRI for
periprosthetic soft tissue edema, osteomyelitis, and joint effusion/empyema (94.12%, 88.24% and
97.06%, respectively) were significantly higher than those of CT (67.65%, 61.76% and 79.41%, re-
spectively), with statistically significant differences (P < 0.05). However, there were no statistically
significant differences in the detection rates of prosthetic loosening and osteolysis between CT
(83.82% and 80.88%, respectively) and MRI (79.41% and 77.94%, respectively) (P > 0.05). Conclu-
sion: In the diagnosis of P]I, the overall diagnostic efficacy of MRI is superior to that of CT, and it has
obvious advantages, especially in the detection of signs such as soft tissue infection and osteomyelitis.
CT has a certain value in the evaluation of prosthetic loosening and osteolysis. In clinical practice, a
single examination or combined application can be selected according to the specific conditions of
patients to improve the diagnostic accuracy of P]JI.
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fection, PINVE ARG EIFRIEZ —, RERBNN 1%3%, T SEEAERE. KTk kL, B8
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2. AREFZE
2.1. ARFR

BB 2020 4F 1 H 2 2024 4F 12 A AEFRFE Siii N REE B B FBHZ 52 565 B R Ja (01 B R
72 Bl R EIRA 54 ), BB MK, K DIEB AR, BEAL PIT ARERiZ 1)
B 126 ). IAARAE: (1) RTEHRARGEIE =1 M Q) IRKRFAFAAESERL PILEEIREVELE, FF4T CT.
MRI K75, PR A BRI ] < 7 ds (3) 35958 A i 998 BAS 7 (R A B 4 J&] BBl 2H 206 A6 BRI IR 255 12
Wi Gk SRt R ARE . TR E RS (4) KT R RR e, fFRbrdE: (1) &
HHATAL SR (2) B MRI K EZEZIUEER NG OIF LS. SBEAY TS5k
CT K & 25 SUE (™ =B DR A4 XGRS 85): (3) R R EAE, TiEe2 Wi 4)
BEVIINE] <6 AN H, ok T
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RN IS5 R N KA W AR UE[10]: (1) FRELZHT: R BUA A B A L(E D 3 A
AR GO BT ERRG A, 2585 B Al WK E R g iR, s B0 e, W2 A PIG (2) GRS
HieW: HWHL LT ZED 2 TibadE, HHEBRHAMZR, k2R PIl: © IGRAAEIA PILEROSTTE
YN K RPEERBREDI BT RTTESIZ IR @ SLRERE: MPT(ESR)>30mm/h, C KM
FE(CRP)> 10 mg/L, KT ALMITE > 10 x 10%L, BT E AZRARIELE] > 75%; @ 5%
B dion PRV R L, @ AR T e B, BEvi 6 MW LEE K. 3E PIL Wb & L
WA N BV, WIERHERR PIL, B AR TS MRS TR R . RTIR AR AR HLA B -

23. BEHGE

23.1.CTRE

KH V[T F SOMATOM Definition Flash 64 Hi2iE CT HLEATHH . iS4 EHE 120kV, FH
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AT ER KR B X B (RLAE B, 300 mgl/mL)3 534, X EL75& 1.5~2.0 mL/kg, ¥EHHEZR 2.5~3.0 mL/s,
S G 308, 60 s 7 AT AR SRR . AR CRUs, X EREHT 2 P I EEZMPR). A I
(VRFG 40, | 2 AAKFE MG RHEIN(TAEFER > 5 £, WNEBFBILAE 2SR
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2.3.2. MRI & &

K H ®HH Ingenia 3.0T #AILIRIAR OGHEAT R, HH LT HR IR HICTTLE . BT E).
S K B8 T1 MBS (TIWI): TR 500~600 ms, TE 10~15ms, 2/ 3 mm, ZEEE 0.3 mm, 0%
256 x 256; T2 IIAUSAE(T2WI): TR 3000~4000 ms, TE 80~100 ms, /=% 3 mm, JZ[EFE 0.3 mm, HF4F
256 x 256; HEi NI FEFI(T2WI-FS): TR 3500~4500 ms, TE 85~95ms, JZ/E 3 mm, Z#E 0.3 mm, 4B
B 256 x 256, HIMTEHELYS CT —3, Mo EFATENKES X LA (ELBR i iK, Gd-DTPA)MYRRiH, X
L7 0.1 mmol/kg, FFHEAR 2.0~2.5mL/s, FH )5 30s. 90s Rl Tk ZEIRBAFIHE . [FIFE
IR 2 ARAERHER I B, B A SO PRk R

2.4. B

(1) ZWiEETER: DLEARHEIZ g SO, /235 CT 5 MRUIZIT PIT FIRURPE, REm k. #E
itk PPV J NPV. BURME = BEBAMEGIEY(EBIEGIE + RIATEGIE) x 100%; FeRtt = BRMEIEY(R
FIvEGIEL + EBETEGIED) x 100%; EMTE = GTRMERE + I 25150 < 100%; PPV = ZL[FH
PEBIEU LRI + PRI x 100%; NPV = FLEA MG/ (LR EGIE + B EFIED) x 100%.

(2) HLALFAAR A GG H R L S RIS B 5 1506 POT SRS RAAR A AE RS A5 00, L HE R AL S UK
HRER . RTIERUA . RS BIEMR. BEE = ZAE G PH BB RSB < 100%.
2.5. GiitE Ak

KM SPSS 26.0 Gtit A AFREAT U . THEB R AR (%) o, AL LLECR ] 2 A s S50
BER AR . L P <0.05 NERBEAG#E L.

3. 5%
3.1. ARMNREXIFNR

Table 1. Comparison of general baseline characteristics between the two groups of patients

F 1. RARE—MRERER
415 I T ) PR, X ts) BORTER/BOCTER®) FARERZHEGH, Xts5)

TG 68 38/30 642+98 40/28 17.8 £13.1

ik gL 58 32/26 62.7+10.5 32/26 189+11.8
ZHE - 0.092 0.826 0.105 0.473
P1H - 0.762 0.410 0.746 0.637

T RPHEES 2 AT, P 3>0.05, ML BBTRITE .

AN 126 BISEAL PIT 38, 55 70 9, 2 56 s S 45~82 %, SPIJFERE(63.5 £ 10.2)% ;5 #iX
WEMASE 72 6, BRI BEIAS 54 41 KRG 2 EELURLHLESE ] 1~48 N H, F(183+12.5M A
S brdEZ W, T2 PIL 68 Bl(& YL, Hrp RIIURG(RE 3 MH W) 22 fl, BRMEAER)E 3~24 4
H) 356, BBIRICRIE > 24 MH) 11615 HE PI 58 BRG], HAPERIETEHEMERS) 32 61, 1R
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%14 6, KATIBAE 8 1, HAth 4 . PALEEMEN. FRE. BHROCTRME R EIE, ZRLS0T
FEN(P>0.05), BEAWHELE 1),

3.2. FFMEE 5 EISHET PIT BUSREXTEL

MRI W7 PJI fBUERTE(92.65%) HERiTE(89.68%) 5 NPV (91.38%) & & T CT, ZRALRIFE
(P <0.05); PR 5% R S (CT 83.62%, MRI 86.21%) & PPV (CT 82.61%, MRI 87.84%)tb%, %
FSELG T4 (P > 0.05) (I# 2).

Table 2. Comparison of diagnostic efficacy between CT and MRI
% 2. CT 5 MRI iSWisAELL 5

KT BRG] BEYEGD) FEAPEB) BBITEW]) BUETE(%) Reth%) #EFTE(%) PPV (%) NPV (%)

CT 51 10 48 17 75.00 83.62 78.57 82.61 76.74
MRI 63 8 50 5 92.65 86.21 89.68 87.84 9138
e - - - - 9.872 0.345 7.631 0.921 8.025
P {H - - - - 0.002 0.557 0.006 0.337 0.005

vE: PPV NBHMETE, NPV AMMETMME; 5 CT i, P<0.05.

3.3. MMRESEY P BERGFIERAE B E X

TR 68 Bl B3 1, MRI XA ZGUKM . EHESR . T IR R 2 B2 & T CT, #
FA SR FE (P < 0.05); MFHFSEIEMRAER S BIEAIA R, ZR g E (P >
0.05) (W5 3).

Table 3. Comparison of detection rates of typical imaging signs on CT and MRI
% 3. CT 5 MRI #EUGFAER A R 3T EE

AR FAER CTHrH(#, %) MRI £ (5, %) 7 1E P 1A
ALK 46 (67.65) 64 (94.12) 16.893 <0.001
HHEAR 42 (61.76) 60 (88.24) 12.365 0.001
KRR B 54 (79.41) 66 (97.06) 10.528 0.001
(GLE3 VS| 57 (83.82) 54(79.41) 0.682 0.409
B 55 (80.88) 53 (77.94) 0.297 0.586
4. ig

PJI [ B2 W I R VB IT R, S8 A B A TR A2 W B, Ho2 W Ak e B2 Ml PR R SR 1]
[12]. CT 5 MRI BUNIGIRE AR FA B 57k, (BB E . RBAE R TT HAAAE 2 5, HAE
PIL 2 W (OBt A5 O . AHIE 58 8 Bl P A SR 723580, DA IR IR R G2 W St R4%
XL T PR A VA RS A, 45 EoR MRI ARSI RE BT CT, JUHAERA L R i hE /%
GLAE R A 7 T B A W R AR .

AR TSR TR, MRIZWT PIT U (92.65%) i 2 =T CT (75.00%), iX5 MRI AR A% Y]
F9%. MRI EA Wm0, it T2WI-FS 541 RT3 0 S B B BBl UK I . S0 IR i 45
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FURAE G, TR LA RAEAE 2 PIT RIS AR B 13] [14]. BEAN, MRI G EBE 4 12 WrsUse bkt &
FET CT, XRF v 28 5 5 ZR I EBEKM, MRI AL# R 2 5 51 AR #E R 8815 5 70,
T CT 728 Rl 7K M 5 HAME LUK LB B 5, ANAE 1 TR IR B A R /s BURUAE R [15] [16]. AHFFiH, MRI
MPRALGOKM . B2 R RS RS IR R tH 2R3 88%, WE T CT, #F—HIESE T MRI 7E4K
YL T B BRI T A 3 ST I AR v EE AR DL PIT {ELREIR S S 700 (0 B, MIRT A B L B9 £ R e
Kb, ORI 2T, A T 4 U ]

FERERPEDT T, AT CT 5 MRI R R 008 83.62%F1 86.21%, ZR L4 E X,
PR AT 7V ETEHERR PIT J7 THI SRR AHIT . SX PTRESE KA PIT AR 1 S A S AE R (B A JE BBl e o
JRBERAY: ORI ) E PR IR 75 AR 38 B B s R, e s e, Tk — 20 X o R Y M A
SRR AE[17]. T BRI, 55 JE BB (WMB A TC B8 1A 30 A 108 5 2% ) mT i HH IR 2R ALk
PRI B R, SFEEMEZE, FIERKIZEIN 456 BFHIGRAER, SLIERm AL RET5REH
Wi, G — KR R A

CT 7E PIL Wi AR 35 AR BIIE B B S5 M IVEAS o ABFALS RER, CT X EIEMRE) . BiEf#
R H %5 MRI LR, ZRTEGIFEE S, K2R N CT RA R &2 80 HR, nliEm R on k55
G TR s BRI 3 B SRR (18] KT a3 PO R 3s, W & 3R IRUARA S . B Va5 RE, CT /]
REAEPPA BRI DL, ABETFARIT ZIIHE AL EE S % . b, CT SR, X A JEmL 1
EBEAYI(GIEAT MRL KB, CT £EEKEMAETTIE19] [20]. #E4h, BT AN TR EAALL
BEE. BASSESEMINE, 75 CT 5 MRI G H =AUk, ZREE R, Mk EE
N, SBUERIFIZEIRE, KRR PIL AR F IS Wik M O R & .

AR FOBAFAE—E W RIRME: 5%, AT RO R T, AR AR, "R FEiEs
Wil Z5RBIHMEMETR 2 0. KEEARTTIEVER FdE— P IR UE: FOR, &5 B I B A S A PR R A7 38
SR, AT RER SR AR RAONHERRIE s BT, ASHEFURIE AN [FE G (R Bk M. BRI PIT
IR F e W BT 20 JZ b, JE SmTiE— B ai it 7t .

gi BRTA, 16 PITi2Wi, MRI FPEERIZBIRER T CT, JUHAERALUKM. BHER . T R
o S LR B A SRR 1 5 TR B B RS, AT R EEAL PO S B IR RS R F AR A % CT WIAE(R 4K
FAZh . BRI T B EEME, W{EA MRI A AZESIERENERT SR, 35 MRI BA RN LL
R CWIERTE. ImRS2Erh, NARYE B BRI RR m . A B AR SaE . e 155 & Bk #5530
BERE T, A IRARRER K50 S & 4 R T4 62 W, DLSEIl PIT RS R I, BaYT, oG8
TS

5. &t

MRI 2 W 1B A Jo] RS G R ROV R T e B A UL S22 2 v T CT, A SRR LA GAGr Uy T
LI ; CT EBAFAS) FIR MR o BT EEAME . IR AT IRSEIESE MRI {ENEELL PIT B 215
AT B, WA MRIZRIEE WL CT, sUkE PIA ke E RIS W e .

B B

A FRALBEE IR RS MHEC T H AT 2026-036-01), P B EHHEZMERET.
EemB

HN AR R R T ERHAATH (95 : 2025RK1064).
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