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[

AbRER B GB/T 1.1—2009 £ 4 940 M) #2 85 ,
MHEBAXGORENET T RER . 4304 09 & A HLH R & 3 7 51 53X 26 & ) f /A,
AEHERG S REERBED.

AEHESFESIPFEAYAFERBRERELERZA AN TBETFBR"ROIERBZAS
(SAC/TC 110/SC HIHO

ApEEERN  PERARBRELSER . PEHESAMEER AR XV L EEXKB LY
BHRAFE.
AUEEIEEEAN R B2 ZTR.BWH . BELR HEE,
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5

it

BHEAORKEBEMER —ERFHETH A ESKE 40 # 8 B R (matrix-associated autologous chon-
drocyte implantation/transplantation, MACI/MACT) 7] A1k B|#23F F 1E % & B 3 718 5 9 BOR , e IR
N FRT ). EX T AT R 5 — A BV k. Bk EE VAL IR K AE R VA
(VERE HHBEERMRDEES. WEERIFHRMEE . FE, TRESR,EB5ZBENENN
B XVERE-HBEANREHXA Y RERENESHRE, ELRAENALHAREERKERE
MAE , A KBR B E AL A . B3t iR R (magnetic resonance imaging, MRD 2 B B #F 4 3¢ 77 3K f
RN R FE AXTRERQIPOEENHAMEC 28 AR 5832, U LI [ 3t 8 6 6] A
(T2 mapping) B LR 3 FE R W58 R (AGEMRIO IR M B T ERRB, FERMNEY A E
WA HEE SR, T2 mapping FERMKFTABRENSR®E AR LKA ZTRAZENL; dGEMRIC
FRL 3 SR 1N A1 o, 767 9 B AR ] 8 S e K T 4 4% o ) % i 3R B (glycosaminoglycan, GAG) & ft. fEA¥
TR EEEOREE N, B3R T2 mapping fl dGEMRIC £ A 4 B4R 2 0 & 5 i 4 6 B ETHR
AL .

AP R TR R A OOT AEKBEX TR F#EILIR T2 mapping M1 dGEMRIC £ AR ) R #
YE B ik B PR A

BRTHREABEXLY KEFOBIERIFMEIEN AHEOER THOR LT RATHOEILR T2
mapping Al dGEMRIC H#i i,

AR P BIE IR T2 mapping Al dGEMRIC $ A R #E3E F F H A 3605 80, B k7 M x
%, B M2 HTHTHEMB B0 .

BIE R AR EA XY R IRITMAN, RARGRBEERABMNAS T LM%
b KT P
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HATEEFr @™ m
BERBRXTRENEARERTN T E

1 &

Avn kS 1 R T A R 5T B VAL A R L R K SE R 3 3 AR (delayed gadolinium enhanced
MRI of cartilage, dGEMRIC) £ AR 77 ¥4 F1 6% [a] 3 B & [6] AR (T2 mapping) £ AR J5 i , fB (6] £z b /2 BR 3K
‘A B R BE (glycosaminoglycan, GAG) & R A N KB & & B R4 489 HEF) .

A b5 MEE P T AR RO B RO IR 3 C B R VRS

2 REMEN

FFUAR T FE SGE M T4 30
2.1

%l sequence

BEICIRE G B I H S .
2.2

ESH ¥ number of averages

B RE S BOR BRI
2.3

kE voxel

21 B P AR B dg /N — 4 LT
2.4

% pixel

4R E R B I/ — ST,
2.5

SHE  resolution

K X A% BRI RE ST
2.6

$6FE  matrix

LR R E WA E PR RE S PR,
2.7

) 121 5t 7R B (8]
T1

90° bk M » 15 B I 1) BE AL B 63 20 BB [E]
2.8

% [0 5t R B (8]
T2

90° Bk #hjE , IR ) BEfb kB WR B 37 6 B f (]
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2.9

T2 mapping

BrRASEILR T2 HAKR.
2.10

T1 mapping

BREREIER T1 HKER.
3 HERRiE

T % 46 g 535 A T A 30

dGEMRIC ; & 1t 4 3% B #E 38 14 98 f 18 (delayed gadolinium enhanced MRI of the cartilage)

FCD: [& 2 ¥ fif 8  (fixed charge density)

FOV . {4 3 BF (field of view)

GAG : §i it B ¥ (glycosaminoglycan)

Gd-DTPA?" . 4 W% 88 #j % (anionic gadopentetatedimeglumine)

ICRS. H 78k & # 5 th & (international cartilage repair society)

MACI/MACT: £ #H S8 B K3 & 90 jd # #f $f R (matrix-associated autologous chondrocyte
implantation/transplantation)

MRI . & 3t 4% i% % (magnetic resonance imaging)

PDWI. Jii F In ¥ % (protein density weighted imaging)

PG: B X ¥ (proteoglycan)

ROI. &8 X I (region of interest)

TR : T & & [A] (repetition time)

TE: [B]{# & (6] (echo time)

3D-VIBE: = A A #E K I # £ (three-dimensional volumetric interpolated body examination)

4 RE

dGEMRIC E## FCO AERFHLE P B Fo AN BB HITRMR. T1 180 4L w8 M K (Gd-
DTPA* )ERBFAMBATZTEZRKTAGAGRENEW. GAG ST XA BT, WEKTFAY
FCD, ifif @ 3t R & #7] Gd-DTPA*™ 7 i é fif 69 %F Ko 79l , i % Gd-DTPA* AR B AR 44 5 FCD
2 A%, B GAG Btk ¥4 Gd-DTPA* M, %X T1 ¥ 8 TR GAG EWX#KHE T1{H
FAH S, Hit,dGEMRIC i HEE M THREFHASE T GAG S8, T2 8% o35 m B IR
Wit WREKEERAZE/L ZRENEESE P T AN EIFEAER . TN BRIES &R BRLT
HEEFUHEMKSREXKE T2HTANFEREEE.

REFEHIBEERE(15%~22%)  BEAZBH QN ~T%MAKGOU~85 ) AR, EALHEHRE
AEOCAMAKRABFEHFEEZMGAGOE SR, Hk% & dGEMRIC fil T2 mapping $ A A 8] £ iz Bt
KEAEAZE BEAKNSE, ESFEKIEAEXATHEARKETO L AR FE. FHBEILREBY
ANEBEXTFAKER T2 mapping X dGEMRIC MBI FTRGIS WM F A. SIPRXTEKEH
RBE3E4R T2 mapping 1 dGEMRIC 94 7 8 212 WL 3 B,
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5 A4k T2 mapping B & # %

5.1 BHEAZE

RKABGHRBIRAMBUAMELEERELT REMEE., RABLHE MEMIERS, B R BESR
KPATERE PR, BELHKITERAL 3D-VIBE (GRH R FH) , 5 4> B 5w R A7 L 5 4R £ 70 8% 8l A7 58 B
% PDWIH#, ERFIIHTFEMHERKENR. £REFBE 30 min FHTRRAL T2 mapping ¥
FIRMLBRENN FHRE T2 HRER,

5.2 A#$M
H#HS8RPLE 1,
R MIFAHRABRSHE

iR 2

T2 mapping

3D-VIBE

Bz PDWI

AR i PDWI

KR PDWI

FOV/mm

160160

140 X 140

140X 140

140 X 140

140X 140

TR/ms

1921

11.6

3790

2 400

3 000

TE/ms

13.8
27.6
41.4
55.2
69.0

0.4

31

35

3l

%6/ ms

384 X 384

381 X 448

336 X 448

381 X 448

336 X 448

% R/% .

1

1

1

1

1

BB /mm

3.0

3.0

3.0

3.0

3.0

45 B (6]

8 min 42 s

5 min 27 s

4 min 27 s

4 min 42 s

4 min 44 s

i REAFERESEDS TN SHETHE, UYXB RERR,

5.3 WRMAH*E

5.3.1 MERXEMNEE

FAHEREIEAS ZRItRE QS 4 3 T FF 5, 56 R B 0 i & ic . % X (region of
interest, ROD B . 455 3D-VIBE(E AN F)) R HmaHE M & PDWI B, % F#H A K ROI &
RELBEALLE; M BEX(FEEHRKEEXEOROI AM AKX 5 mm L L, H 84 858 b M6
PDWIE@R F B RRETE AREFEESREHKE.

53.2 T2{EAR

ERBE LKA AER T2 map hERE , X BE 2 BIE M PDWI B, R #E LB AR AN BX
ROLFEHETME 3 KECEFHE. REAFSFXKMBMAX A BEX ROl #F/—f %, WA 1.
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a) HARRARE b) MRAFARE
i ZEA T2map SHABESH MEXPOHEHAEREMR T2 HAKXD,

H1 REANBRBEXE T2EARE
5.4 WHrAE

T2 mapping B2 4 B0 14 & BEVFAS R B AW B — S BB FE o , T2 {E.23 (8] 435 7] LL & 7R
KBRS A T e (B, ETEWN S HMBERFTBERAL. BEMREBHRKFARRS
it RS ESHE R RELKSRERT T2 HEAN EEREHK. Nieminen M E O 2 W
MR RMHAKRT, MERE T2 MFRANSREA, YARREOMEACKEE KT T2HEAR,
ESLKH T2 HESGRBFAMRGHELSHCREN — P EERE., SdWENBHEERA T2 HHZE
{ERFAE , 7T T 3 S8 0 B A R 59 4108 1 il Al &

HANSZHHRER, T2HESXRTREFHNKTREEMAX, SREMRGESHERHEX, B
W, EXTREMARGREY, BAREFIKESTEN KT, BREMRTGESHWATE, T2 HNE T
IEH A BEERERER, BARTEH A, T KR TEE, RIERARET S Z W8, T2 {60 Z A
B 863 1E B

5.5 HREH

EARE 12 PAREKNE, BAERKT T2 HSIEWXN BT T2 HHESRET 1, " BEKETH
7K 25 B B PR HE ) B 82 T IE W K
i WA ERE 1 FNMAFRE L S T2 HELESEHA,

6 dGEMRIC gt &A%

6.1 HREAZE

K B iR St R H O R R LR M . R B St W EMY AR, B R B R R
XV TRE bR, BFEHTRRA 3D-VIBE, #5455 & R A7 . 5 4R 47 70 8% 8 62 §ig i 1 ] PDWI £
i, FARFIIHTEMBHRECVE. WEHTRRAEN M RS T1 mapping FEFIEMH. E4
%f L FRIAT A T1 mapping H# )5, B K HEST 0.2 mmol/kg B Gd-DTPA*" , 5 #E 3 10 min, THH)G
120 min 4T T1 mapping HF#. TR .J5 T1 mapping H#HSHHFE, RERAFERKAHBNLAER—
. T1 mapping AR T] K FSE-IR ¥ % 8% 3D-VIBE ¥ %1, b T 42 5 {5 M He, 45 48 33 4 o fa] , A 4K
dGEMRIC 2 #E#% H 3D-VIBE 31,

]
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6.2 AMSHY
AMSE¥Rb WFE 2,
R2 HMEFEAHAGSY
ﬁﬁ gﬁ: T1 mapping 3D-VIBE B84 PDWI R PDWI SR fr PDWI
FOV/mm 160160 140X 140 140 X 140 140X 140 140X 140
TR/ms 15 11.6 3 790 2 400 3 000
TE/ms 2.7 5.4 31 35 31
% P/ ms 384 X 384 381 X 448 336X 448 381 X 448 336 X 448
1§ R/ 1 1 1 1 1
B /mm 3.0 3.0 3.0 3.0 3.0
14 B (6] S5min37s | 5 min27s 4 min 27 s 4 min 42 s 4 min 44 s
E: RIEARELREET SN SEHTHE, UBHED RERE.

6.3 AMAE
R XA

Frf R BAR e It IR BG4 B T /R, S BRI & S g # . BONE X (ROD B E . 45
# 3D-VIBE K4 Brig i i &l PDWI B, % H B MK ROI R LBHE 4422 ¥ BKX (48 E
WA XBOROIABHKX S 5 mm, HE S HEWME POWIHR LERREATE . ABLES R
M.

6.3.2 TI{HAR

SR T EAME AR, FRBEESKHER Timap HEE , X 8 &5 B IR
W& PDWI AR, FAEHMem AR MM X ROLIFHEZME 3 KECFSHE, RRARES KN EH
ARKFIEHR X ROI 7 A — A &, WA 2,

6.3.1

MEREFAUREX
i KB Timap 5SFRSH  WEXOHEBARERBR T1 HAKD,

2 RRAANMBRBERE T EUNERE

a) BHUAANERX b)
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6.4 HEHFitH

AR RH AR HIFAE35E N GAG F & (Watanabe ¥R ) it B A E LR (1),
AR1=1/T1post—1/T1pre .- sessrsscsces( ] )

A
AR1 — b=,
T1post XA 2 h FRl B X T1E, 24N (ms)
T'lpre FEA AT AT B XA T1E, LA NZER(ms),
6.5 WHAHE

dGEMRIC AR R FCO AR FLHLATHE FAoANERHITHR. GAG T i
REAMMRBAERKE N FCD,Gd-DTPA* har fa difif, HEKFAMA 245 FCD B MK, BIR
WHEH Gd-DTPA* 4 TRV HFPEQZHBAAHT S  NEZX T1 EMEK., Hik,dGEMRIC
RARE R TREHATH GAG & . Bashir ] dGEMRIC £ A W5 34 55 2 C S0 B 5 Bk 4
BE, RIFMEN TIHES GAGZRBHFEVE M XY, I, Bashir HFH BEABEXTREE
Gd-DTPA* M E/4 90 min, WBMW TIHSHAEZH BB M GAG I REBEHXXE.
Watanabe % % A dGEMRIC AR5 ACI REBHZKETAKN GAG B ZHM,AR1 5 GAG FEH
B, Hik.ARERH AR HENREFEKEAN GAG FRABILIER.

EASETIHRER, EREHARGENE, BEKEFARN GAGIRETERKE, HHEAK
HE ARIEN R TERNKA;EENBHER, BAERFEH AR, GAG FREH 7 &, AR1 {H 5 & #
TEEFETEYKE.

6.6 LHRFEH

ERGE 12 M ARERNE, FAKE ARL HS5IEWXMBEKF AR H HWEBEE 1, R-BEKE

GAG R8BI TFIEH K.
. U ERE L FEANAFERfEE,. 40 AR (HAF{k A% A,
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W 2 A
(5 BHE M 3D
AMBXTBEEKRA T2 mapping B dGEMRIC 4 [ I 5 7 52 R 6l

Al ERX&

AWFAA O B MACT B3E (& 5 61, 5 4 61,38 13 MBEETT 16 Ab4k A SR8 OB oM BR 4 &b, iR
HHZES & &EF 74, REBEFH®EAQ.09+0.27)em? /48 (0.8 em? ~5.0 em? ,n=16) , # I Hx
X BB H < (International Cartilage Repair Society, ICRS) #r ¥, Sl B NN M~V E. RE/T
FRZAFEHEFAMEIES.

FAl ERRENE

55 # 5 i BMI/(kg/m*) | @dfl m#/cm? KRB
1 M 40 26,7 1.5 B AR
1.6 A B R
0.8 LR
2 F 50 23.4 2.3 LR
1 HBRARE
3 F 50 23.8 2 223 3¢
1 HRERE
5 EERF
4 F 47 22 2.5 ERERE
1.9 HAEARE
5 F 53 24.2 0.8 b
1.2 amE
6 M 28 29.9 2 HEFANR
7 M 57 28.2 1.5 kR
8 M 48 26.9 3 peyi g gl )
9 M 49 22.7 0.6 ERAR%E
Mean 46.9 25.3 1.09
SD 8.4 2.7 0.27

A?2 BEERMBRIEEEASERR

%f 9 B MACIRJG /8 & 16 eBHEKB 2 HERE 14A .3 1A .6 A 12 A 4T T2 map-
ping il & & dGEMRIC iR . HBAREEITHEABHARXSERN XK T2 A5 AR1 HZEH; Y miT4
BalX T2 {H# AR1 {HH2E1L.

A21 HEEARA
FKH 3.0 T Btz T #{U (skyra,siemens) f1 15 @i HEX T H LB . FHBLHE NBM
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B, P R R REFEXT A TRE P, BELHTERA 3D-VIBE, & 4 Bk R AL | 5 4R £ # i
WA PR B M & PDWIHH#, FRFIHTFEMBHKEAE. EH#HTRRAE T2 mapping BRI
2477 .J& T1 mapping FFF . FIHRH T1 mapping H#/5, B HEM 0.2 mmol/kg # Gd-DT-
PA*" , %) #E 3 10 min, FHES)E 120 min F47 T1 mapping 3#. ITHR(.J5 T1 mapping HHZS
R, REFEFFEREHOME 2.

A22 WBFHE

A R BUE A E IR AR5 A0 3 TN, AR BE I & g R, BMEX(ROD MR 5
4 3D-VIBE K4 #igbi i PDWI B, KA # X ROIERu+BHEAHLE; M MK ROl A
BAX3 5 mm, HEABHEV NS PDWIEAR FEREmNEZE ABEHESRNORE.

ERBE LKA R T2 map # T1 map PO E , X BB 2B W& PDWI E®R, [ HLmH
X Fx X ROIL, 3 H B & Wit 3 WEBCEH{., REARFASRNME#MHXAIER X ROl f£R—{#.

A.2.3 $ERFiHH
w1,

A3 &R

A.3.1 T2 mapping &R

BExtEHFRER, EXEX T2HERFEMUINBERAAQAPMA3TAPTANZANMA)ZHEBE
%it¥E£R(P=025, BEX T2HEREI1MH I3 TMAHMA RAMAREHTRES . HER
RAEGIT¥EX (P<0.0), AHAHKELAHA . BHR T2HERFE 1 1MARMIAMTAZE.3NMNAS
6 MHZELE6MAS 2AMAZRIERYAZHTF¥EX[A Al ], B HEEER, MACILR)E 14
AB3MASTABHE T2HATFTENK, EBHESIENREM T2HERA LI ¥E X (P>0.01),
MARE 12N ABHEAMEEEEKH¥ER(P=0.51), KN BHERKAMEFK T2 HNZERHEER
J B Vi Bt ] B R ZE T 4R /N AL1b) .

’prr:f_!-lr-ﬂ--r-r-rﬂ-—- T TR T AT T PLUT LL T e
i 5 &
3 1

— e e
8 8 8 & 8
=

12/ms
=

o

AT T R SRR T Rl R e T

S 8 8 8 3

N SRS EEIE—— S g Y P SR S

A

- e |

N |

L

- .

L} 1]

F K

F -

- N | r
T

S |

e | i -
5 [ ]
a0 4
.r iy
14
- B

_

et — ] ¥

: 1

L

a) b)

HAl BEENEEREMACIREI1TA3ITAEGTAR.121TANT2 A
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ARMACIREFINMABAHAA A HBHERE T2HABTFERK. bETR MACIRE 14H.
STAGTALRAMNABHEN T2HES THRES FEXERENE/.

A.3.2 dGEMRIC &R

At A EB, EH KX AR1,Tlpre Ml Tlpost ARG SN EEQAH.34MH 6414,
12 ZEB LG H#ER(P>0.05). BHEK ARI HERE 1A 3AMA 6412400 EEH
TEEH, HERAFRIT¥EX(P<0.01), ARHKERA,BHEX ARIEERE1MAMIS A
B3P A56 MAZE A6 MAS5 RAAZRAZERYEEH¥E L. BHK T, HERE3IMA
FS6MHZE, 6 MASI12MAZRAERAGHEE X (P<0.05) ,BERF1IAAMIPMAZAESR
EEHFBEX(P=0.07), EHMEEERN, MACIRF 1 1MH.3MH. 6 M ABHK AR1 ¥ KF
EFK EBHERXSERRHN AR HERA K H¥E L (P<0.0D),MARE 12 A BHEKX M E ¥ XX
Gt FER(P=01D, MACIRBE1MABMAGCAHAABHEK Tlpost ¥R FERK, HBRK
S5E¥RNERAEHH¥BEL(P<0.01),fiAE RAABRMEANERREEH i 2E£5(P=0.97),

WAt B XFIEHR X AR {HA T1post {H 432 5 B2 AR J5 Bl U7 B 8] A9 2E K Z W7 48/ (B A.2 FIE A.
3.

AR1/(1/s)

61+H

a) b)
B A2 BEENEXREMACIRE 1 MA3IMTAGTMA. 21BN AR

AR MACIREIMAZTACTABHERK ARl HERBTENX. B A.2b) B/R MACI R
1ITMABTAGAA L2 M ABHEKE AR HEH TREHAE 12 M 5IER KA.



YY/T 1636—2018

1 500. 000 0 4

T1/ms

1000. 0000

500. 0000

11+A 1A 6&t+A 1214

a) b)
A3 BEEMEXELEMACIRE 1 PTA3ITA61MA 124 AK Tlpre # Tlpost

BAOERMACIRE1INMAZPTAGAMAL2AHBREXAE Tlpre (HZ % T B, T1post {H
EHTE.

10
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B 3 B
(HEEENRS)
B 3L T2 mapping B dGEMRIC R & 5 E i

B.1 TR EE

HEL . X THYKBEIBREBREZEZFUTILHLRIY. AR FEZKAR. X3485
. KEEEBRE,GESERBHREERE 7.0T)#TRR. FELKARKEEE/NT 1 mm, &
MATLIZE 3.0T BUAR, (BAMR A 4, AR R R B W, R A HHWLRERBRR. ¥.3.4 3%
SR BT RCE RN AT, A4 3.0T RESLIRR A XV R B BEX T R B R E.

B.2 T2 mapping % dGEMRIC 85

LRFVAELSRMEHETEERER. FRNERIYERFRGRELRABN EEROAHES
BERBER., AXLEOTEXTRERBIFINHEH T ERRBSH.

KR 3ZF~7F 1%, KH 30 kg~50 kg, LR ABNEA R, BKER., AREERBAYHY
KB BRI, KA. EMIEE, AN R RAFEXT A TRE PR, T2 mapping
FP3I R R RALERAR , T BT R B E 30 min KL EMBREEHA F8F T2 EHMEHR. dGEMRIC R4 A
KRR AL 8RR AR AL AR , T HEFRIBT /5 #4T T1 mapping FFIE#. FHESMHERAE T1 map-
ping FA# 5, # kS 0.1 mmol/kg B Gd-DTPA’ ,Z 5 FshEMEEXY 5 min~10 min &4, FHE
)G 120 min 47 T1 mapping 3. FEHXMHFAT.E T1 mapping HHESHHE, EREFFHKE
AR —B. P LRE dGEMRIC i ## R FSE-IR F7.

RBIFIHTEEXTY 3.0T 3 HF R T2 mapping P & T1 mapping ¥ 5 i iR % 2 (Lt 5
).

Bl FEXTHARAMALBSH

HRZ2N T2 mapping T1 mapping
FOV/mm 130X 130 130X 130

TR/ms 1 500 2 670

TE/ms 10.9,21.8,32.7,43.6,54.5 »

65.4,76.3,87.2,98.1,109

IR/ms 40,80,160,320,640,1 280,2 560
5 B/ ms 512X 512 512512
L6 R/ € 1 1
R /mm 2.0 2.0

11
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