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Abstract

Triangular fibrocartilage complex (TFCC) is located at the ulnar side of the wrist, which is an im-
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portant part of wrist activity. TFCC injury is an important cause of wrist ulnar pain, which can
cause a lot of inconvenience in life. Due to its complex shape and small structure, it is difficult for
the imaging and clinicians to accurately diagnose injury. With the development of imaging tech-
nology, the diagnosis and treatment of TFCC injury have been further improved. At present, mag-
netic resonance imaging (MRI) is an important examination method for noninvasive observation
of TFCC injury; T2 Mapping can quantitatively analyze TFCC injury and provide important infor-
mation for clinical diagnosis and treatment.
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1. 3]

Jii 55 = fh A 4k B & A (triangular fibrocartilage complex, TFCC)H —42H 5 % i £ 4 45 | A0 5 45
ML, TER A % e AR A s 32 B R AR e O (32 s U R 1 A RUE G 1) R A% 5 67 A
(K 20% Gt fif i FRAN) TRECC 4£%) [1] [2]. TFCC 453435 A& FUM i 5% 5 76 (3 LIS EAI[1] [2]. TFCC
T o e ER R G OCT  ThRE, — B, K EPAEFENRE AN, EEARTERITRIT. 78N
SFHEES . EFK, AIX TFCC WA RBRER A1, 1EIGKY TFCC St 22 2 i EM, 1Mk
GRS IEAS TFCC AR BEAR IH 2 PG R = AR () — KHERE[3] . B TR (MR 21217 TFCC
15 B B L (AR B AR A [3]. T2 Mapping W] LAXT 8CHE AT 5€ &0 i, AU B 4505 i) R A, dad LR
BIPRS00 A0 IR H B I T2 ST ], SPASECE S0 AL, R W J6 T i D 5 B 4] .
2. ZRAAEREEEHE
2.1. TFCC K454

TRCC & i H A5tk 0 s 1 RS 2, AT R a2 S AR B0 3 o 2 (), 2 [ A = M 2P R i
#% (triangular fibrocartilage discus, TFC). J< {0l Jisi fif AL it %5 (extensor carpi ulnaris, ECU). <] & %) 77
(ulnocarpal ligament, UCL) & > - #% [ 354 (meniscal homolog, MH)2H 5 [5]: ot [l = f 41 438 5 21
YA rh e g R AT 7 ) B2 R 404 (dorsal radioulnar ligament, DRUL)FIE K R #)4 (volar radioulnar
ligament, VRUL), TFC &4 pitn SHE @mtHiE; . ERRPA it S miasg, feigE,
YRR T R R I ANE RN, e RO Sk S BiE B IT[6]. RN BB S R =M
7 (ulnotirquetralligament, UTL). X H #)45 (ulnolunate ligament, ULL), X =AU HFIF AL T TFCC
AN 8 R AR IR R B 2RI S VRUL I, mamim i, MEEE A S Mm =5 L, 4t
HAEFH =M EMERE (1] [2]. R LSS A T 5 & R MI6]; > H R FEEY S g
FILER T REEMELRE WL, A7 ks S T8 5 & [5].

2.2. TECC R fi
TFCC ALt 3= 2 dy 41 J& 3 ik ik 5 00 R0 A0 -1 1) 11 30 Jok B RN ) R s ik 2 2 (3t i [7]. Bednar %5
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BEAT 0 P AR ARG T R, U 10%31 40%(1 TFCC Eh 57 3B MR I AL, R 43 ) rp il o0 A s
"B B AL REIX T L i 2 [8]

2.3. TFCC Ryt o8l

HAT, IR Z K TFCC #5050 B R 4 1989 £ Palmer [9]142 H (35455 70 %, Palmer R4 ¥
ALK TFCC Hi05 0 MBI TE(L SOFLRATIE(N 28). BT IR IR R AR S A K 28 708 AL By C K
D4 MY IA BU4E TFCC /K-FEBAL AL 5 28 AL, #3 AL T TFCC BB & AL 2~3 mm () $E4) 1~2 mm
Ak4%: 1B B4 TFCC RMNIPHAE maI I, B RS 2R EH7: 1IC BY48 TFCC MAFEMZL, |/
TFCC iz iy bt & 7 7 i (ROA B B =M B R= A 0) R AR 1D BU4s TFCC £ IR Uiz v b
ETHE BRI TSR, CE B L ZOIR I8 B 3T o AR AT VE AT 5 MR 5 38 A8 P Y R B A BB AE 73 ALB.
C. D R ESANWAY; 1A Y48 TFC BEfii; 1B $i§ TFC BRI DL K A B RN B8R B Sk e 00 B8 45 B 4| 404k 5
IIC H¥5 TFC FAL(Z AL T RME X UFEE) LA A & RE B e g ik; 11D 5448 TFC % 4L A#/
N B B Ak DL H = A 1IE Bl TFC 9L, A BB B e g Wik, A =M
SEA IR DA RUBE G4 IR AT PR 4% .

2.4. TFCC AR E R & H=ILH

Qfitk: TFCC #0403 2 dydi B 10 S e a0, iR RO 17 Ay 5 S 0 B ke 3 6 kg iy 7. 48
FHIPrE. BATIE: TFCC Hifinl th T R B kI B S r S8 8 BT RO P s, R
TSR A AL B IR AR 7 G

2.5. TFCC $R{pRIIER RIT

REAR: ST R AR i H I, B AT MU AR AR, SR isah 2 IR, RO i (I 2 hr sl R
JE)I 2R IHFR . ANRRIFRA . ARG« RUBER 560 7 B SR8 TFCC #iif75[10]:  “#aatit” .« “Hj
RGeS BAYESR IR = 2P AR S S b MR, Atzei SE[11JUER] “#ik50 7 b “BR I 045
.

2.6. TFCC B g ¥ R

HAT, X, CT. MRI. MRA. Jis<¥i83212 W TFCC i E E 4G &, X 2 A pioeix
PR, X LA R BRI R ST IER R, FRRE R SAER T EI[12]: 1 X 4%
ST WA TR, AN R R DG [R] B 58 SO A S IR R, ANRE I R TFCC MCE K #i451E
HL[13]. CT % X Lok, W RIRIER B8 X A5 BoR MBS EEE 4T B T~ IR, i
B LB O, ABFE SRR R[14]. WS BN AR, MRA FTIEH A m%% MRI
HA s IS R, AT LA W B s S GUR IS IO T A8 Je (55 [15], #%2 KA MRI A2 1A
TFCC [ FUAS 75

MRI #5751 PD-FS 41 &7~ TFCC 5 i :[16]: G5 HE: 1A B, RN TFC bt IR R RE m s
55 1B AL RN U ZEIE T SR 2R R VA0 B AR S B, B b RIS 5 1C AL
RINRAPFIR =M AELL, WumdE s, 558 5: 1D 8 RICABE CRUIEESSRIEE
KRB, (554w, B NARL: RIUN TFC A, Wl il (E55, TFC 4if5e®e; 1B Al &
PN TFC &, WHWTHETE, AENIKMESESE, WHREAMN. 2k 11C 8. RINK
TFC A, WHEE SR, 5 IATLFEILMARESESEARE, AEKMIAR, WPCE A, &t
Js D B RPN FC AR, WIEESH, HEAKMN, XWHREAMN. sk, =MW, Hi
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IR EERIR; NE &Y. RPN TRC A, WILEESH, L A/=ME%A, P, A=Mrm
Wiz, e R B g 2E[16] [17].

3. RPHREHERFERN

S R 2 T PR R A P AN 4T D L 5T (extracellular matrix ECM)ZHRG, Aid e s e, g4
MR & BN 10%, 4 AR o 3 B HE 2 (3 £ Bl (proteoglycans, PG). /K. B HRIRFE N 1 Bfg
J&, KA B RIEA4ERHS T BV G AR B EZEA Ry, L5 SR 80%, £H
WERES, AR TREBENE S ORI TIEE[18]. & A2 ] Lok K&K W 5] B AR,
HAe BT E4a[19]. ids i, TFCC W #M A2 — P4 iei 454, {2 Milz & [20]#F 5 & W], TFCC
e AN S 4, HAR AR B R I RN, #£ TFCC MR, AR FENEY A 4RIk, (A7
BRSSO AT 4R IR

4. T2 Mapping
4.1. T2 Mapping R {& S8

WAL R AGE — AT B . JEBR R, JER AR, R R e A e b B . T2
Mapping $A 28 20 SR B VT Al 40 45 0 S B M 0 B /K B R R [2.0] 5 1 v il i SR FH 22 23 T 22 [ g 11
SE /741, TEEEEA N —A 90 Sk rh, BT EBERMEAER, SRR, 5 EERRIL I AR
WAS 5 22 0k: T2 St RS A1 B R 175 52 30UR Ja B e X — i R AT R B IR A TS T2 {8, RZEIREL
Z R A RS, @A it 54 5 5 (signal intentsity, S1)5 TE 22 18] ({52 3k N 18] 4 ¥ T2 {H38
WA e B T R AE BB R IR B 5. SI = So-exp (-TE/T2), Hrr So /248 R MR T3 [22].
IR MG 20 5 A EE T AR L3RS T2 DI, 7RI R X (region of interest, ROI)2J i, 1A MLiHE KA
T2 fH.

4.2. T2 Mapping RGBS IEEE

FERATHCR BAG  BRR & R S HRS T R SR A 2R KOS RO R T2 A A EE R R 3K [23],
T2 fH RI 58 8 R RTHCE B AR . Smith [24158 R TR B BCE T2 (8 E 2l RS R AL 451 e
Es MWECERM B RRAL, T2 EZHIRAC, X 22 TR SRR A FAES =R A . Watrin [25]
SEE N RMBI SRR, A T2 ESREEAZHE. SKBEZAFEERRR. WETH T2 |
HEAZHER AL, 5K A RIE . 28 ERTA, SHTHCE T2 st a) (g0 5 8l iR i
SRR K R EEBRE T, RWPE WK TR, HRPE B0, K8
BN v, BREE 2 MR A 2R MR ], 3 BORICE 2 197K 731 [26], 14 I IR B 7K 70 SR H AR
BRI, B, KT REE R BURIRES S, TR E B R AU iR R [27]

4.3. T2 Mapping BYI& KRB

TERGLSETT BN rf, FISHEME[28] %5 AT 81 44 fi B b JE 3 47 XU s < 45 7R A2 T2 Mapping & 5 HE MR
R, WHUR KM TFCC JZTH, AE 5 AKX, 2 RBONRMERE . BT =M. 440
FHA, AR ZAFERETHRARMMEL; ERER, BRTRFARERXEK T2 HAH, F£H
T2 Mapping B4 AT BV R R 0CTT TFCC 2R, @ &40 TFCC AR X T2 EHAR, A2 K2 ®
FIF-Msema . 2R [291 %6 [IBPE /0 T 53 B HEAMUBROCT AT B, 4R RM, BEAMUBC T AT
SR R PO 1 R AR I, B B AL S ) T2 Mapping S B ARFIHE, Rel8 e 2w
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BATREREE, e NIG IR BRI I8 MEA MU BROC A e iR it ZE 8 % 8 B 2% [30]. Meng [31]55 7
FeFH, T2 Mapping $2 AR T LAVl 5155 PR 5G9 T HARCR ALk R R AR, R385 B3 a7 Fiks:
Wt e . R RIEMEICTT 28 (Rheumatoid arthritis, RA)E—Fh DLE FVECE F 45 32 BERFAE I 28 14 5% 15 9K
Ji[32], Renner [33]% AXF 30 ] RA JR#H AT T2 Mapping iif%, FEAEHEFEICATI 6 MCE X4 T2 14
stby B TR B, 5 s S0 T I T R AR 4 R A% R OK 4y AR AL, 2 SN BUER ISR Ak T AR BE o R
(anti-citrullinated peptide antibodies, ACPA)F12& X K -1-(rheumatoid factor, RF)FH 4 i & DA K 350 H 482 i)
)RR 10 S8 1) T2 T4 ) S 1, B Wi R R AR B IX e R B, alid T2 Mapping (943
i, FTLLEA AR RA B T il .

5. Hftt MRI RREXTREFHHINA

Bti# 3-Tesla(3T)MRI HIHEL, T2 Mapping. T1rho A% FREUINBURAZ(DWI). ZEIRELIE5E MR (%
(dGEMRIC) %5 /2 Re W AR L 1R S /s O 1 3B B RESL IR UG B [34], AT LA SR VPAT 56 719 3 i ik it Bl 43 (1948
1, FHARAEECE AR BRI DG A0S R [35]. TERCE iR, 5 2 MR B A Yrbric /& T2 Mapping /7
H[36]. T1 sthFRI [E)BE AR SRR B AE A AR AL AR S HL[37]: T1 SHUIR T I FHEZE o 1) 1 e e 6 5t
%, B HRRNE ) 5Z R A/K 575 J53 K o 7 IR 5 [ AR FAE R o DR 30 Hh IR 40 B A 3 5l 7K o
THALZE ) Z R AFAEL, AMRAMET AR, MEE 2R ER, ¥ RE T1 (& H1[38]. Makela [39]
£ \FN Duvvuri [40158 AT IR ST HE tH, 8 A 2 BRI A8 NH Fl OH JE ] 5 A 2K 2 (8] 5758

IR B E T EHARM M EZ AL . DWI 2R IR 3% A B2 30 51 i A AL A — BB 8K 7
SRR T K T B R B KRR U, R, K E BT ECR I E R
KGR T —MERE, R TN IR TR R, RSB R E(ADCYE G IN[41]. BB I EiR ALY
3 MR G AT DU TR0 S T 508 10 4Lk [42], B EESALIERA, S FALE R R
HAEH . 25, T2 Mapping rIERNARE N7 AV = M A4 80H 2 AR 4040 .

6 ,E's_n 'ﬁ EtEE

5# M MRI FEHIRI L, T2 Mapping 76 5 &I & O BCE A4k 2 B2 S Mon AR A0 7 T B AT T3 . Bt
FIAR T B AR K RE, T2 Mapping. nnw&% FEIRALI SR MR, 2Na MRI 5 R £ 2 F
A AMITFFE 85 [43]. T2 Mapping BOAR & BN BB 4134012 o T GBS — 2 3 g, A BT TFCC
B s W, JELEIRTT VRS 5 TH R 1 EEAE A
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