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Abstract

Clinically, articular cartilage damage is a common disease. Its occurrence and development can be
caused by factors such as trauma, osteoarthritis (0OA), and osteochondritis dissecans. Once this
damage occurs, it is difficult to repair. Articular cartilage damage is mainly manifested as joint
pain and dysfunction. In the elderly and people who exercise vigorously for a long time, the dege-
neration and damage of articular cartilage occur to varying degrees. Arthroscopy is considered to
be the gold standard for diagnosing articular cartilage diseases. However, it is an invasive exami-
nation, which requires a high level of technology for the examiner, and cannot have a thorough
understanding of the internal condition of the cartilage. Quantitative magnetic resonance imaging
(gMRI) can not only display cartilage morphological changes, but also quantitatively evaluate the
biochemical components of cartilage. It has the advantages of non-invasive, good soft tissue reso-
lution, multi-parameter, and multi-plane imaging. It can sensitively monitor the microscopic
changes of cartilage with non-invasive quantitative measurements and provide reliable and re-
peatable imaging biomarkers.
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AR, BEE MBS, A T 2 R R I AR AL B 1R AT 5 B A BT R S EOR
[1], H, fEHlmfi KIS © EM IR K (quantitative magnetic resonance imaging, qgMRI)$7 A,
R SR ILIREE S SR CE TSR S, RS G Mt e S PR R I AR AL A AL
BRE LR N 1) 5 50 5 5 SOk IS B i A2 4k, T BRI IR &, BRIt mT DA B T 5E S
Al E S WG EAR 2] (3], IR TR 1K LI A B AR 52 3 PR & A Y B AN

2. RTEREERFHHE

ECM FZLHH 80% 7K1 20% I 5 8 1 J 58 8 H £ Bl (proteoglycan, PG)ZHJ&[4] [5]. KT ER—
ANFEI KI5 F IR, RS & S IR A e PG MBS VE NI A S5 MHE R, 7 15 H i HER T 7
MR S A BT AR (B S AT R e, R B R EGh J1 A BT IR 6], DRATRCE I EEAE A
SEARFE ST TN, TSN, WD T R ZE Bl i R o i P OGBS 48E, DR T R B 1 K
I ERRR T ERMEM. BTECE B MEETE, HIECE A R ae DS 5 9 80E AR R
EARBUE IR, T HLBCE B A e AR R, PR — B (A LA AR (7]

3. WEESFENERITM

DU Bk UL, TR 34T B I BRI 51 2 BE 2 3.0T 1 T AR HAR A FE [R5 R
L %(spoiled gradient recalled acquisition in steady-state, SPGR) VLK /)N s %% F il (fast low angle shot,
FLASH). =& L AAIAE SRR b, EAE B a0 FH 85 BRI B U-F- 2 RE AT DUE AT,
AT BT, X0 THAER RN SR et 7 B R, AT I R IS AR R i KK
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3.1. EFR

DRI 2H 200 = e 5 M PRE M, qMRT W] RS A ] 3582 A R I O i R A, BB B 1S 381 1 i
ERREE AT 5. A ORI, 3.0T LR BRI BEN LR 22298 2.5%~3.2% [8] [9]. 5 X &ia &AL,
MRI A] 7 8 73 5% 4 8] B A8 4 22 i 50 et Ao 00 1) 6K AR AR O B AR A0, A DR SR 3 B8 KM
11%~13% [10] BEAME FFEA — E FARIKP IR N 5138 F LMk B3 ko K& ) G T i 23],
A 6 SRS A P AR

32. BREEE

SEhRERAER A, BOE R R BB AR R 2 KR R, IR PRSCIAE I RV A BE PR
AR ERE AT, 1.5T RGAHET 3.0T R RS AA LR KBUENE, a2 R BT R
Z5[11]. T HARZL, EWRPEEE RS URE 0.3%~0.5%EZR[12]. —IiEE 12 MHK
WA SRR, XTI AR BORL L O R SR MR T B R R B, R PR rh iy 0 5
AR 54 um, WEF K S 22 H AR IER[13].

33. MEFSESEKRER

JERASS QMR WF 583 WAL R R B2 M BB o AR O BRS SE R R 2R, R B ARG I 2 S B0 7™ B A i IR
AR o 3 LA BB AT R R S IR S RO AR IR, (KSR 2058 BlHs mT Al R AR el
[14]. BrimEEPERERLN, HEESYEENETRIEE R, JEERED 5P T ERERE.
ARG HE, 4ER D o= BT ALAT DA R 55 A G

4. WEELUR S EEEMS

FT B, H T8 S BE AL 1 MR BORFEAHE: Tip. T, mapping. DWI. dGEMRIC.
“Na-MRI. gagCEST 25 G A1 [15][16] [17][18].

4.1. Tlp

MRI JieF5HESE N [ JiE i 4% 5th 74 (the spin-lattice relaxation in the rotating frame, T p)AZ AR & fiL )1
TER R B T AR, e S i B 2 R a2 A D R 1T B 1 2 R Ay 7K A R & R R 4y F
VBB g5l PR AT DA B e B B B 5 B 2 BB (PG I & 23216 19]. Bolbos Z5[201R A Tp 4%
ARERVHL THCE T PG FIEELRNEH R Tp BILIRBGHE AR TTE OA B HIIE R T
Bt PG HRR[21]. Tp EHEEFE KBNS, HF 5 F @ 3PS5 AR AE XS PG
B RAAHRNE22]. IS FHRRVT L O Jetm] URIL, WE KD, Tp [ENE. Regatte
SE[23 R FE R Top BUGIE v BUBHAS I B 4 08 JE 0 R PG AR 2R, FRR T 2. BT HX PG &
BHUK, WA ENS, Tip BIEECA dGEMRIC f#—FE 771 24] [25]

4.2. T, Mapping

AR1F T, B R ol il s SRR 6 T, mapping /751, T, 48 (02 B IR 3219 I A6 1va) 0tk 7 5
REE 37% b KA 5 SR LI T 5 ZERI IA), 24 3RATN A T, mapping FPAUBEAT SRS, H 0] DASBIHI R &AL
Ja bR BUA T 5K & R E A& & HP07 A%, Frll Domayer S5IAA T, BIHT
i H 55 R S R AR AR R A5 2 (261 T HAT AR SCHRER ], T, B 5 0 BOR 4412 1B AR vh B AT A
J" 1) Mankin W58 R Git 8 S EARDGYE27]. HET, To (8 ATVE AR FURRCE AR AL S5 1 12 b
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A[28] 291 [30], BRI &% 4B B i A A s 73 ) 538 A 45 AR vy B BBUBRYE , IX 875 T, mapping BCH I B
— PR L RS I R . (Y T, B R SR R A HES 77 1) 5 SR 2R (BOY AR 557 AT, KRS
T, EHE N3], X2 BRATE VL “BEA L, XEE RN 7R CE 2 Wi R #tE, T, mapping
FP AN R 52 3 1 BRI .

4.3. DWI

KATH A A =k 80%[17K & &, DWI nJARYE FCE N & 2170 7K & AN R T 2 B H AN [F] 99 BORe 1
[32] [33] [34]-

4.4. dAGEMRIC

1996 41, HRTHH IR 3)& A% Fi AR (delayed gadolinium-enhanced MRI of cartilage, dGEMRIC)
FRAH G 3 O IAE AT E (351, BIBCAS, i AUAEIm PR b i) 8 Bk 22 o LI IR 6 i
(gadolinium-diethylenetriaminepentaacetic acid, Gd-DTPAE N —Fs AR =X LU F, 7E1Z)F 51 A (10 S 32 2L
72 LA H & BT F BSR4 HAE ML R I e % 2 IO I OB I E 7 41, TR
EHFETEHFARH T, Bk, e T, 8, s mAaEtssdiresill®. f11 20 R
T T LR HCE AR A I B AR KL A (36] [37] [38], AHN 1% 7 FI ) 75 2 1a) £8 3 Ak P 3 S 5 Eb
A, BXPHFREEN AR, XA RIS 5 iR, XM S BULHEOR G RAE I PR b 1) S H I
AN Je ) F E A

4.5. *Na-MRI

PNa BRI 1988 4F, 3 & — Al R ITA T B0l v 8 A 2 0 S AR AR A PERIR [39]
PR LE R AT IR AR I FE h B I B R BRI ES T, WO 1 i 5 B e a8 e DR
B AT 25 7R BN R N 2 RS BB D (0 X3, SRR I 0 B AS Xo i R A AN AR R T AN
T AT E R, XSS, 8 E 2R B AR I ERE R AR E[40] [41]. Newbould 55
(421 W FEUE T : »Na-MRI £ 3.0 T i IRBUE RGP AT EE . (AT ®Na-MRI £ NE i,
T LR IR 1) R S B S 2 P R A SR AT 5 AR EE, BT DAAE IR R L FH 32 21 1 BRI BR 1

4.6. gagCEST

AR, — M TR EOR DL A = R B B O B H R . GAG S A M F 3 7%
(glycosaminoglycan chemical exchange saturation transfer, gagCEST) A% 2 A Z 7 tH BLAE AN TR E . 7
HERH, 7T GAGs Wiz itk ERAEILIRIT 74 RE BKapiAn, SRR L1~ A BAEH, JF H
I AL AT e A 2 R R K 231 2, AR A L K R B o AR EE . AHEEA dGEMRIC 17
5, gag CEST BORAT EVESHAMNEMXT L], Bl 2l & EK 5 GAG & EM KK T8 ZEHEE
RNMEAEDIFRICHI[16] [43] [44] [45]. Brinkhof 55 [ 151K 35 (0 BRI 1 (g e B AH LA, 240K 4L 20
T GAG S8 A REZESR . 5 Singh 5[ 17)17fE LM 7P &I, gag CEST RIRETE 3.0T Wi% N JCikHEN
JE B AL BCE R I AT Y GAG B, LA E BT IRPR 458 52 21 1 BR 1

5. INGA
RKEBFFUEY T qQMRI HASE T B PR et QR 2 T8, 8L AN R T 48 P 1 (3 AV

HFE, BRBARN G OAFAEF AT Z SR, TP 5152 3% DL K2 Wibs i B 3 1 ) R R A g e o A
M5 2 » QMR B A FRIC Yt T 502 W7 S5 01 40 5% S VPl AR BB 2 RS D55 AT 45 R A O
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