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ABSTRACT

Objective To explore the evaluation effect of 3.0T magnetic resonance imaging (MRI) and arthroscopy
for knee cartilage lesions. Methods A total of 80 patients undergoing partial meniscectomy in the
hospital were enrolled between October 2019 and October 2021. All underwent examinations of
knee 1.5T MRI, 3.0T MRI, arthroscopic Outerbridge and ICRS grading. Taking arthroscopic diagnosis
as the standard, diagnostic sensitivity, specificity and accuracy of 1.5T MRI and 3.0T MRI were
evaluated. Results According to evaluation results of arthroscopic grading, in the 288 times of articular
surface evaluation, there were 113 (39%) times with positive lesions (grades II-IV). Compared with
arthroscopic Outerbridge grading, sensitivity, specificity, positive predictive value, negative predictive
value, accuracy and Kappa value of 1.5T MRI grading in the diagnosis of articular cartilage lesions
were 73.83%, 81.22%, 69.91%, 84.00%, 78.47% and 0.544, with certain consistency with arthroscopic
Outerbridge grading. Compared with arthroscopic ICRS grading, sensitivity, specificity, positive
predictive value, negative predictive value, accuracy and Kappa value of 3.0T MRI grading in the
diagnosis of articular cartilage lesions were 65.32%, 80.49%, 71.68%, 75.43%, 73.96% and 0.463,
with certain consistency with arthroscopic ICRS grading. Compared with arthroscopic Outerbridge
grading, sensitivity, specificity, positive predictive value, negative predictive value, accuracy and Kappa
value of 3.0T MRI grading in the diagnosis of articular cartilage lesions were 81.42%, 81.14%, 73.60%,
87.12%, 81.25% and 0.614, with good consistency with arthroscopic Outerbridge grading. Compared
with arthroscopic ICRS grading, sensitivity, specificity, positive predictive value, negative predictive
value, accuracy and Kappa value of 3.0T MRI grading in the diagnosis of articular cartilage lesions
were 76.99%, 78.29%, 69.60%, 84.05%, 77.78% and 0.543, with good consistency with arthroscopic
Outerbridge grading. Conclusion Compared with 1.5T MRI, 3.0T MRI and arthroscopy are non-invasive
tools, which have better diagnostic value in evaluating knee cartilage lesions.

Keywords: 3.0 T MRI; Arthroscopy; Knee Joint; Cartilage Lesion

AERBEABXPEEIDPEINXRER, HAEHFRTIESHBXTAES
FRE IR B INRERI R, KX DR RMUERER, PEEETASHEERE",
A, PHAMXTRBFEEWEHEFRABAEEEEN, XPBERATRHRTION
ERSEER, BREUREEENTER, AL, FNBEXSRTPEERRME,
MENSRARMER, BEERGMR)EEREEEES. L£olG, TJUSEES
HAE, WARDWES, SWETATFISH AT EESEMENRE"Y, REs
AKX EBRTRIRE, B, MRIEFHRANANRBENEERETHTNSEY
—, B#1, MREEEREMITERLS THRE, ASHEIMRITEXSREHHARLZ
EZIHBTHTH, R, 3.0 T MRIZEIGRSE B PHRE T B, 51.5 TRZHEL, 3.0
TEZRFEEBAAEMRE, TUFEAEES T AN RENEHYANETREE
%, MASEMERLREKEGREREY, HREE, 51.5 T, 3.0 TAEES
Bie R BRI RS RTNE A, RROMRLKRT 1.5 T53.0 T MRIBIZH#T
1B, ITERXTRBLM3.0T MRINAREREES, A, 3.0 T MRIZE B LUER
SRR AEX B ERIRNARMARL . KHRHNENRITEMEIES.0 T MRIS
X B E B TR SRR X B HIRE

1 MEMA=*
1.1 FARIR EE20194F108 E20214E10880% FAPIESZ ¥ B IRE DY AR B
&, Fi%20~58%, BEAZRINRIFIT.

MNIRE: BEATEELATING, ERFRBXTARKRE, BEEEREEMN
BRER, BERNBEXTFALHEIN RN BERHBREIN. AEBEYESLST
MRI. 3.0 TMRI MIXTHERE, XARKETHIWEEZZSMNHE, ATREREYN
XTR%G, REBNEGESMIA ZENREER,

1.2 5%

1.2.11.5T53.0 TMRI¥E REEEGEATLS T 3.0 T MRIEEIRM GRS, FH1.5
TH3.0 TRRAIBIEELBRE U TEMBHBEXTFY: (1)maRFEERN: E88
18, 2000ms; [EIFERTE], 35ms; BERFFIKE, 8ms; &%, 42Hz; ¥, 16¢cm;
384X 384FM3mmiEL:; )RR FEZERM: EEXE, 2000; [EFESE, 35ms;

(5—1FE] Ba®, 5, TREM, TERRAMR:
(BREE] FXE, 5, TEEM, TEHRRAHE:

166 -

XF9Ml. E-mail: yyisheng2002@126.com
BXHER. E-mail: xzdsys@sina.com



EIEESKE, 8ms; H, 42Hz; MEF, 16cm; 384384
FM2mmiZES; 3) RIKRFEEBME: 888, 2000; [
EBE], 35ms; BIEFFIKE, 8ms; i, 42Hz; 1%, 16
cm; 384 X384F12mmiE4L,
1.2.2 XTHEKRE EEMBERESCOPEXTIE, SonyF & EResHl
MR ER T, EMATAIMINE, ELIFEINREED F R T1T
XTBEREARTT.
BGHIBERFENCHEEZEFINIEEEH, BXxT
DX e, BE. REAME. BRSIMUEE. M
BEEFEAEMIMIEBTE, ATHEBMRIXNENREHITITES,
MR TERE3ITRE&GTE (XK. ERFHE),
1.3 ¥PREBRTIMIFE MRITEXFRBMITES"E N R0
K(EBRE). 1R ETHEEHESIERERETHEE). 24
(BRCh B EREEEMNS0%LT). 3R (RGBT XTRE R
FEM50%, H#EZRAHENE G MARE BHNEEXTHREH
BRI,
EHETURBREDRUKOuUterbridge P KD RITED: 1 4k:
e K HMEREERES;, & HETE LUEES
B, k. RBEEAF4%HL, ZWEHENET,; V& 3
BETREBER, U TEREE,
1.4 ARI®IT BEINBRXTHRBEOM6NBOES. BE.
BERME. REe/MIE. INESFEEMIMIBEFEE, K
HIEEEIREMIEMRIEGE XD RE DRIEN S FF B &GP X
THREBREMEHEZHNBEE LSS, SHikRG. XTEREEMAR
HIEZEMETINMRIA, RPREXTERER, URPXTEHE
TErRAMEENE R PHETHTIEFNHE HIRE. B—ANERX
TR eE, L2, WAEMREENRXTHEHRITTHSE,
#EAOuUterbridgeMEFRT S R BIEEMA(ICRS)VHEHEE
FNXRTXIF (K2, &R3).
1.5 SB[ SPSS 23.0 T4 9. WFHE
BRRA(%))FRT, ®F, BANERILRRA < Bk, R
FAKappa— 2141636 1.5 TMRI. 3.0T MRIS%E DR
EXTHRBHETPH—EM, KappaE>0.60RT~—H MR,
KappafB7£0.40~0.60FR ~"—H MM A, KappafB<0.40FRT~—
N EN

24 R

2.1 XPHEAMRIBZERBRI XTHTEEKRBEAAE,
REFENE, FHMIEE, EXNLAMRIBGRETE, REWLES
E, AEESHS. M. WEILME2,

22 XPEIMERERXTRERE MIMEENI6PXT
E#IT TG, NINDRRGERNE—P#HITT BH2881 K
TETE, 80FIBXTIHBE288MNXTIHE, RIBXTENRITE
ZERER, 821 FETH(28.5%) 80, 931(32.3%) -1, 701
(24.3%) 792, 271(9.5%) 73, 161M(5.5%)H 4o SWFEBIXT
H, FIBRFIBNXTRBRLERD AEHFAMLQ2EAR)SER
PAME(0ZE1R). XFEEHE1751M60.8%)REITFEHEITX K
FRBAME, 1131M39.2%)# 3K AR,

2.3 15T MRIZEMX PRSP RLERWLLE XTHEIRER
Outerbridge N &K ICRSARZLS51.5 T MRIDRKFHITLLIR,
HZRWKRA. SFiR. 5XT5ROuterbridge?4k48EtL, 1.5 T MRI
DR AT RBRETNGRME. FEE. HETNE. B
FONEFERES73.83%. 81.22%. 69.91%. 84.00%F
78.47%, Kappaf@710.544, 5XxT$R0uterbridgenZ BB —
E—H. B, 5XFTHRICRSHEAEL, 1.5 T MRID RIS
XTRERTOGRME. FEME. FEEFUNE. BEFTUNERE
E 2 717965.32%. 80.49%. 71.68%. 75.43%#173.96%,
Kappaf@$90.463, 5XTHRICRSHHKEE—E—H4,

2.4 3.0 T MRIZZAXPRIRLERNEE XTHEORER
Outerbridge R ICRSA R FZE L 53.0 T MRIDRKFHITLLIR,
LRINK6. TFim. 5X* T Outerbridgesy 3548Lk, 3.0 T MRI
DR R TREFTOGRME. FEME. FAMTUNE. PR

CHINESE JOURNAL OF CT AND MRI, JUL. 2023, Vol.21, No.07 Total No.165

MENERED RN 81.42%. 81.14%. 73.60%. 87.12% #
81.25%, KappafE90.614, 5xTifEOuterbridge 7 XABR
B, SXTIRICRSAEKAMLL, 3.0 T MRIZRIZET XTI
BRENHBRE. FRY. AMETUNE. BEFNENDERESD
B9 76.99%. 78.29%. 69.60%. 84.05% I 77.78%, Kappa
E90.543, 5xTi$E0uterbridges XREFRFH—H,

R1 BRAEEFEH
—RRER
451 % (n) 47
Z (n) 33
FIEE (%) 41.96+10.5
B TR E (F) 3.20%1.1
RO £ (n) 61
M (n) 19
fEK TZR. B BXTHEE
&2 Outerbridges 3
nE iR
0 EBNE
1 L= P AT
2 EERHET /) WX R ISR 248
3 TEATF BT R I O34
4 REEMmE 5k
=3 ERFNBEERERRH
nME ik
0 EENE
la RER
1b RENEMALE
2 RERA TERERERERNS0%UT
3a A T IEREBE 50% BB BaIEkE
3b REEEFHLE
3c HaE TERBERE TERE
3d nE, BREFRTARNREER
43 FERETE, BRXFERANENER
4b REHENENER
#£4 1.5 T MRIG XM Outerbridge 5 4& L BB i
BSR4 RERAERNERRAERE
Fi* Outerbridgen®k 23t Kappaf&
1.5TMRI FR1% ] 0.544
FEE 79 34 113
PR 28 147 175
Bt 107 181 288
£5 1.5 T MRISXHHMNICRSD R RLE D F L BIE T
BFRESR I NEFAENEFRERS
papz- ICRSH4k Bit Kappaf@
15T MRI BEME [Vl 0.463
PR 81 32 113
A 43 132 175
Hit 124 164 288

A H5: ICRS, EFRBRENS; MR HEHRMEE.

6 3.0 T MRIDR S X H M Outerbridge & Lt B:E

T REAE SR NEFAENERAERS
FE Outerbridgen %k &3t Kappaf&
3.0-T MRI FE% ]k 0.614
FEE 92 33 125
BRI 21 142 163
2t 113 175 288
7 3.0 T MRISERS X ENICRS DR L BOER & AT
EEL S EFAERNERBERS
FiE ICRS9 4% 2it Kappaf&
3.0-T MRI PR PR 0.543
FRME 87 38 125
] 26 137 163
23t 113 175 288

- 167



hECTHIMRIZE 20234078 215 $07H S 551655

(L)

E1 3.0T MRI,

IR W Ar IR B) 3.0 T MRIGER T2 A AR F 55 2wtk JE 4 AR A flg Jo 400 0 51 B8 5 BBCE WU BR UG 35

W ARG, B2 XTREROFRLGRTREG G . E: BRI T ELF IR S # A Rk R St

33

5 L2 EAL5 T MREMEXBHE; RfieE, ST
IBEFR, 51.5T MRI48LE, 3.0 T EGHNEHREHE, &
YR PSR BE B SRR EsE" Y B, 3.0
T MRIFTEEEE AR TR ESRENBEITETR, A, B
RRHHRD, (VG LEARITME3.0 T MRIBFIEHRERZRE R
%, T—MIESEIFEMARF, ChaZ™ 1.5 T53.0 T MRI
BRETMEEERBERE S RNSNNISIIEL;, ERERLS
T MR SFE NS M. 52 ER RS 5570.5%.
85.9%#180.1%, 3.0 T MRI%51969.3%. 78.0%#174.5% 6,
S£BEXF3.0 T MRINESEUNEREEESS, ZMRERES
AIFRLEREARLM, KRR, UXBBEISUERITE, DIF
1.5 T MRIFI3.0 T MRIS % B ERE DRI X HRTH—B,
ZRETR, 5XTHOuUterbridgen4kBLL, 1.5 T MRIZRIZHT
ABUSHFTHOSRE. M. FAETNE. BEFIERE
RS H773.83%. 81.22%. 69.91%. 84.00%7F178.47%;
5%¥5%0uterbridge D #AaLE, 3.0 T MRIDRIZE X B R SH
THHURME. BRI, ARG, BEFIERERESR
81.42%. 81.14%. 73.60%. 87.12% #0 81.25%; 3.0T MRIZ
BRI RS, RS AERMAEST15 T MR, 345
— A IS EFMERR S, WongE R453.0 T AL.5 T MR
EREBRSRTHSRME (9 BH75.7%F170.6%) FAEHE (9
5179 88.2% # 86.4%), XIIAREMEIESE3.0T MRIFERXTI
BRT RIS EMER T 1.5 T MRIZEIHE, Von Engelhardt
CUEF3.0 T MRIS XS B0, SEEMIITE TSR
FERBNENRBIRGHEE; BMERINNNE DR AER
WARIAMET, SR, RN, FRETUIE. PBMFEA
HERE DR H91%. 85%. 87%. 90%70 88%; MEAY, BE3.0T
MRIS %S5 ERBNEN X BHRT DR, KUMAETINEEE R
39%ZET72%, TAFEMRPEMTNETEE N85 %EI5%, AR
i, 3.0 T MRIS % EMEHERN X B RT SR TNETS
[E969.60%~73.60%, FEMEFINMESERES4.05%~87.12%, &
VB T8.29%~81.14%, X5 FRARGHELNER, HiFE
FEERERARE ZBIERIEMMN, Outerbridge (0.544)FICRS
(0.463) 9 KT EE BRI SR Kappa DBt B LM hZE—
M, DUBIBIFATIREHR, Outerbridge®ICRSS #1845 BT
EEEEH3I70.52#10.62, MRIFkappaiBHH0.171, XLt
EXKRBEHAREZAKE—H", REWNL, BFNHARLERR
BE, 16/3.0 T MRIFTAET A& LUATIA RO I Ha AN 7] & S 3%
X REHE M BT E TR M T,

EERBESINT LRGSR XS RENENTE
¥, EPEXINSNSERILIEEBMRI, XEASREEHTFH
REW, EERELZNIHELFEIIEIRRFEPHER",
AT, BFHAE. TREFMIGKREERESSEARE", EAM
AR, HELRBWZIERNAR A&, Hik, 3.0T
MRIBIEBBE F X BHE, HESMMRRPERIFNISIHN
&, ERIZBIAAREIRRIFERITE XS RSNREFNIER
NETEYY, R#—S ARG 3.0 T MRI GRS HTH
LHEE S, EHASRRSREENERIMIEE BHITAS
BEFTMARIG LUHE G E BT SRR AT #E,
AR S ZFAEMRIYBERIMIEET RN S BEHRETE

168 -

EEHTHEEMD R AT, XN FFSEKEBSHMRIFER
BHEENBE RARKEREAIEE N AW, HERMKANL
0, REMEIXTRERAIMUZENZEHEESERSE )\

RIEERIHARLER, 3.0 T MRI B—HHERNERAET
B, AERXTREREERS. BE. RERMR. REIMY
R, AMEBFETIMIESTaAEEE RFNISHNE, R
EE B RE MK LART R 8 B AR 1 SURAT A

SE

CLD B, Bf, M, 55, MoK 0 B % 0 3R B 0 RO I T AR08 5 R AR B e ok M
[J1. P EZE 4 TR, 2020, 24 (2): 236-241.

[2]Jena A,Taneja S,Rana P,et al.Emerging role of integrated PET-MRI in
osteoarthritis[J].Skeletal Radiol. 2021 Dec;50(12):2349-2363.

BIS% BRATEZFNEREETEABERMRIZI]. FHORMERZF, 2020,
27(2): 67-69.

4] 5k 5, B2, BR A B . CTHA 3. 0T S R IR MR BT 8 A B B 45 b 7 397 R B bt
AR ], P EEF K4, 2021,18(11): 68-72.

(51 %k ¥ . 4R 007 3. 0TAZ o 3 3R BOR 9 W e X U4 89 s KR (1) B i 5
[ B F, 2021, 5(2): 148-151.

1A, TRF, L, & LRI EMRLECTA R #4047 7 9 xF L %5 (9. o [ CTARMRT
243%,2023,21(1): 158-160.

[7]Hunter DJ, Guermazi A,Lo GH,et al.Evolution of semi-quantitative whole
joint assessment of knee 0A:MOAKS (MRI Osteoarthritis Knee Score) [J].
Osteoarthritis Cartilage.2011 Aug;19(8):990-1002.

[8]Von Engelhardt LV,Kraft CN,Pennekamp PH,et al.The evaluation of
articular cartilage lesions of the knee with a 3-Tesla magnet[J].
Arthroscopy. 2007 May; 23 (5): 496-502.

[91Von Bngelhardt LV,Schmitz A,Burian B,et al.3-Tesla MRI vs. arthroscopy
for diagnostics of degenerative knee cartilage diseases:preliminary
clinical results[J].Orthopade. 2008 Sep; 37(9):914,916-922.

[10]Hiemer B,Genz B,Ostwald J,et al.Repair of cartilage defects with
devitalized osteochondral tissue:A pilot animal study.J Biomed Mater
Res B Appl Biomater[J].2019 Oct; 107 (7):2354-2364.

[11]Yi J,Lee YH,Hahn S,et al.Fast isotropic volumetric magnetic resonance
imaging of the ankle:Acceleration of the three—-dimensional fast
spin echo sequence using compressed sensing combined with parallel
imaging [J]. Eur J Radiol.2019 Mar;112: 52-58.

[12]Radbruch A,Paech D, Gassenmaier S,et al.1.5 vs 3 Tesla Magnetic
Resonance Imaging:A Review of Favorite Clinical Applications for Both
Field Strengths—Part 2[J]. Invest Radiol, 2021 Nov 1;56(11):692-704.

[13]Cha JG, Yoo JH,Rhee SJ,et al.MR imaging of articular cartilage at 1.5T and
3. 0T: comparison of IDEAL 2D FSE and 3D SPGR with fat-saturated 2D FSE and
3D SPGR in a porcine model [J]. Acta Radiol. 2014 May; 55(4): 462-9.

[14]Wong S, Steinbach L,Zhao J,et al.Comparative study of imaging at 3.0 T
versus 1.5 T of the knee[J].Skeletal Radiol.2009 Aug;38(8):761-769.
[15]Link TM,Sell CA,Masi JN,et al.3.0 vs 1.5 T MRI in the detection of
focal cartilage pathology:ROC analysis in an experimental model.

Osteoarthritis Cartilage[J].2006 Sep;14(1): 63-70.

[16] Bittersohl B,Hosalkar HS,Haamberg T,et al.Reproducibility of dGEMRIC
inassessment of hip joint cartilage:a prospective study.J] Magn Reson
Imaging [J].2009 Jul; 30(1):224-228.

[17]1Verschueren J,van Tiel J,Reijman M,et al. Influence of delayed gadolinium
enhanced MRI of cartilage (dGEMRIC) protocol on T2-mapping:is it
possible to comprehensively assess knee cartilage composition in one
post—contrast MR examination at 3 Tesla[J] Osteoarthritis Cartilage.
2017 Sep;25(9):1484-1487.

(8] EH, Bl we i, minht, % BEELAET AL BREHAGSTRX T AMEEF X
TR IBHIT B AR B AR 1] 48 5 R AR R, 2022, 15 (3): 183-189).
[L9T R I A, AT, RAER, 5. MK 0 B 0 X W R AF H45 8 9 A 454E ROMRTE & A%

BT R [T]. BRD B 5 AN, 2020,29 (3): 189-194.

201 Be %, i 4n s, 7%, %.3.0 T MR T2 mappingZUFEARAEAL I K ¥ B I K 3% 8
AR G A (] B Sk 3R AR, 2021, 12 (7) 2 34-38.

211545, BE, BRIy, T3, 0T MRIZRIR X 4 ARARSE K £ S ERAG 4K ERH
Z [J]. FECTAIMRIZ4 &, 2023, 21 (1): 151-154.

2] BRI, KR X, B =, & MRX 7 &R N R X T HRGH 5 X TR 1.
& [E CTAIMRI 44 %, 2020, 18 (3): 131-134.

(WFsHEA: 2022-10-25)  (RRX4RAE: B13F%)



