772 TR S2 2007 4 7 HEE 22 %5 78] Radiol Practice, Jul 2007, Vol 22,No. 7

U JIE MR S FE TR IR 58 BUIR Ll A 1 P B G o

Ty

[HESEE] R445.2; R541 [XEKARIRAD]) A

oL B X B 570 9F 5% BUR

HATE TP &K MR 35 $#i 3% & FI 8 R BE A F R % i 2 4T O
JUE 55+ #1302 3l D) RE A2 W ZESK . WO E MR X He 3R B9 8 B TR
25 4R kO LB O LA FE 0 ILIE ) A5 AR 30 Tk A5
ZEfie ). v R A O U S g 0 SR Sl ik 3 AR T 1 B B 1
PR R B4y T RARRE D,

T HEAR X LR T B 5 18 g iy X BP0 CT 2 W v i
Xt b 7 P 48 5 D 2 S0 R R [ S R R HE R A B X XS 4R A BIL
PHAE P T 3 A0 o T T 2 38 A 4 T O 0 BT st TR
VEa) o [ 2 822 o BT 7 A A 5 R 4R AR E R 5
ZH AN 5 6] bUBE o DTG d5c K PR BE R # MIRT 3R 4 2843 3 g i 1Y)
LA,

O IE MR X RS AR I BLE 4328 T 50 T, s ok
Xt HL B AR SE BGE DAGE S T st B R TR 32 B AL B 1R S
S S RDURE T et EG R i R B T2 ) GA-DTPAG J5 & L 45
BT, ShIRETE R & FRARAE 5 5R W Dy-DTPA-BMA, K&
XF EG R A A A ok 3R Ty A T, st RAE . E B 5
S B O AR A R BR T B SRBON 5 o M B R R T,
BT b QAN 7.0l v ¢ N o RV RV N I e U B =
FR0 it X R L T R 40 6 A TR X EL R A0 M N X
A0 L I i e %o Ll 0

N T RS MRI G B BR T 07 16 2 245 995 1 B A 25K 4
EEA m B R mR et R R ERIES. R
TR W% 2 4% %0 16 %)y 78 [E Schering 2 @ 4 77 B9 Gd-DTPA
CEh MR 2 ) o R K 1 L A vk o B30, F 1987 4E I F Il IR . B
JG B FEAE 22 W 0 — R 9 KU M WL % P %o L 3R] R I
X HEA .

K R XoF L 3R bl R 1 4 R B AL AR 4L, B R Y
FF 5 0 R 5% 32 B 02 0 IC MR 0 At L T 4 R S — AR R
Gd’" o G 7 AKX BT [ HEREL R K F S 6K it T8 5K
R 5 HOKEAL, BB K 23 T2 8.9 A JE X LG 7 i B AR 3%
Feo R LIEE L G mbEAR R K, R 5T G BUH 2 5
EMALEYHRRAF AR, kR ERZA LRG0
=W TR (DTPA)  1,4,7,10-VU & 22 3+ — %%-1.4,7,10-
M Z B (DOTA) M Z Z & W Z B (EDTA) KL M eI i A9 .
MFT R B HSE X DTPA il DOTA B 25 Bt i i 35 4% 8 22 1501k
S, RSB ALE B . B2 AR A KA Gd-

1EZ BAL: 100037  JtaT, o [ Be 2y Bha e A I B A B ) 20 O
P I 5 JIT R A1 ML A I T .
C EEREA GBI A962—) BRI L BRI LA
Ui, 2 0 S R B WA AR T AR

[XE4HS] 1000-0313(2007)07-0772-03

DTPA (% # 4t &, Magnevist) . G&-DTPA-BMA (4L = fik,
Omniscan) , Gd&-DO3A-HP (4| # FE, Prohance) fil Gd-DOTA
(Dotarem) , Gd-DTPA J&/NrF 8 F B XF L A 4 N 5 3 B8
i F DOTADTPA &4 Jy v, o R C & 4 - T i A B AR 1Y 38
i R B RE BIAE A AR B F B X L ) Gd-DTPA-BMA #I
Gd-DO3A-HP LI K& T, %t H #] Dy-DTPA-BMA %, 4F & 1 A
XF HE A ) S R A L Gd-DTPA A 8RB & 25 &8/, B2
EPENE PE

o ¥ Gd’" 5 DTPA HAMRIEM kA G WAEER N
e ARE MDA R B AR i e k. AR K R R
O3 A B 42 B I R S8 IR AR YT HCE) A i A WL (2R BN
HEH ML P IR AS BE S TE F A I AR B R TG R R R S g
FE IR Yy 20 min, 2l BN BRIE R LR B 2 PR W CHE
H AR M8 RGN TR MAE L M8 R 5 F L TN
WA LE e cAP DS T N K= PO A i e

R A4 X LG 3R 2 — o LA B AR S AR S5 B Fes 0,0 Sy
53 B SR R 0V 0 T A A R DN BRI T AR kL R R
PR AR R R O £ 288 1% R DT A% A 4 Ak R 1 R 1 RO
RN B e DR A I /N B R 1 R AR SE . ©
HEA MG R W T B A 4R A Bk A 3 BT W AMIT-25 (FeridexIV)
SHU-555A (Resovist) f1 GastrOmark ( Advanebd Magnetics) ,
N B AR BRI & AMI-227 ( Ferumoxtran) F1 NC100150
(Clariscan) ; 1 iR H I i % b 77 A4 AMI-121 ( Ferumoxil) FlI
OMP (Obdoscan) & . #0570 2 A= 49y T e fige 1 14 X
Wy T TE AR DI TE 8 4k 0 A & AR L BTS2 o2 4 W] HE R R R
FEPERRT O o 2 S A TR BN I F L SR 7E 1l 4 P A5 BRI ()
Koo SR il P EE AR L 38 A T RO Bl Bk AR AT

8 T MR A G 5 AN B SN IO % X B R 4 A
A — 8 DU S L 9t 0 200 L A 3R 5 % L R 3k R BB G T X L
T 7 L P PR A5 B ) ST N R TR LR Al B R BE |
2 —Fh AR A o X R . BOJF R B MS-325 (EPIX
Medical) #1 SHL643A(Gadomer-17,Schering Pharmaceuticals) ,
HEEBITRATE T T it — 2D W%

B9 REAS HEAC LN I P L B 3k 808 B R G B OE O
JOLIRE Wi, HC A R PL AR 26 L4 201 OV TL) , [ ahe il 4 33 e . s A9
e ML, B R AR R R T SRS TR E S
(I mangafodipir trisodium) ., % J5 AT 5 45 B 5 45 & 14 i iif 52
PE,n EVP-1001 (EagleVision Pharmaceuticals, Exton, Pa), H
T AN HE ) 2 2 A T 30 PR I3 3 3 494 8 1E 0 LY 2
14088 F1 . DT 4 50 e o, s A0 B0 JULETS

Gadophrin-2 £ | Gadolinium F7ic #) "h Wk fi7 4= 41 . 5 3R 36
22U R H R B SR AT 1210 BT BT 5 S 7 R A o ff Hb



T2 Sz 2007 45 7 A% 22 %45 7 #]  Radiol Practice, Jul 2007, Vol 22, No. 7 773

AL JIUAE SE 1) R/ » AT A g o WOLAE P66 5 P B .l T G-
DTPA #4338 Dl 1 AR G 495 58 7 R X 1L 390 9 45 & B AT
HEBE XA B AT A7 38 7 6 0 LY TR . L b b A7 A 49 25 2 ]
JBUE AT VG At R TR 0 B T 23 A B

o3 BARMAEW ST Z R U0 BB P I 2 A O )
AL BRAL T R RE D AT IR IR RS E BB, EL 32 B 0. M H S
0BT R 2 G HE TR0 AR BT 0 LSS AR AE B 52 2 e

10 i ¢ B 55 B 1 R Rz A

FRIE Lt P LR S A A T PR O UL L B R X 2R
X HE TR I A 58 2 A I R o BB BE T P A O LIE
S LE AT SR 2 LA Gd-DTPA g £ 3% B 48 a #0380 %t LL ) T HL
AR L 280 LR TE AT Fl — B O T 45 MRT 12 870 LR 1M B9
JEPE T S 43 25 S R A AR T R L B e A
RE B REMIERM AT, AMUS PET O ULEE A A
ARGF B A SE T LM SO v A 524 5 SPECT M =71
Pt o PR TR LG5 9 58 11 A MIRT .0 JULEE T 71 i K5
KRB IR SPECT, 1 MRI # 55 — L 78 T AE S [7] i WL 2.0
JUFE fige 751 25 BE i 2l L B BT A0 LIS 7 BIRT I A — ol s 58
AR A . SO T MRT R B2 09 B 200 B ) R R U 1Y =
6] 53 B 77 BEAZ 40 A BT 0 DL Gk T 975 8 7S Ok L ik 2
SPECT Fl PET Jr A B 45 19 - 00 B 401 A0 A TR 0 AL 32 sk
LA T R85 0 WLTG ML it 74518 3 DA R0 BiE X 28 iR A 5% . DT
oo JUE o L 5 S5 g A LS W o R L X HHT X R
S AR Bl ok 3 R A TG ¥ i T 0 AL

TR 2 T T S e 4 6 4G A A A L Sl T A T K B
A L—HE /NG 2 B T4 & MRT W23 1k 42 Bk i 1X.
O LS A6 7t BB PR3 B 0 L. T X B R0 3 558 9 MIRT .0 L
S SR A1 il P R U AL R BE 0 U A iy G TG B A A 2
ANEAE . T T AR A Sy 2 B0 DUAE BE BT R iR
LR i 7 e X IR 5T 4 R R O LA BE 1Y
PR A /N5 MR X L ) 8 3R 08 Y 0 5 X 5 — B0 X
KA M HE5 SPECT st PET #1474 A1 4G5 15 2 AR 4 19+
SEHENT . ORAL AN BB TR0 P R O LR BE ) —
PRt RV SRR R Y = £ S XA AT R S R B L
REFE H R 2 B0 3 ¥ Dy 55 RIVIR B8 T i o i 8 19 X EE )
FER IR A 5 MR HLR Fill & 5 AR 6812 07 722 75 50 1 00 A0
A — SR B 2 R RS L R A AR e 5 9] P AT A RO
JUE 5 8 BUS R — A AR AR

(ERBAS £ HA O UL SE 38 38 58 JF: S 758 R 25wt A2 5 o 0 UL
FEFE PR 3 i 0t AT BE K A2 78 T A0 JUE e 89 L 0 JUL 5 L S
PR JRE R DL v o AR JEE 2800 JOL S S 81 PR S5 I JEE 0 L 5
AT 25 4 41 2 B FE 2 AR AT RE R B AR 5 AR R R
0 BT Al i BE A R R S AR AR RN UG A R S
SR AIRES Y BEAh O L AN K L0 UL A R R AN
{1 J0E 3 43 5 g BR R e k3 L A AR R R TS B L
IR0 SR A A BT S B A R D BT BE AL A L R A A
[ e JBE 1 8 88 T J5 2 S 396 ik O L PR A 9 2 2 %) LG T BB

50 I B I R BRI AL L LI A R

e AR 2 Mok A0 O TR I 194 ) A % 2 1) 2 B T O A AR TR L
R LA B ik = FRAR A0 FE R S o 3 00 75 T T e AU(EL AR T
R 1t I PR T P B4 400 M A R B 50 X R B R R B R
S ARES X S IR AR A IR S AR R T S
M L 20 R 41 il T IR O i 2 DR L e 2 A T B0 D . B L
AP LU SR 9 T A R X b 7R 8 3 ) S AR gl K 1 4 R R
Ak HERE CT LUG % 8 IR 73 — Tl 37 A9 TG 1 1 B9 462 2 5 3%
1HH AL T 92 5 B 5T B BT

KO JIE T EE TR B — 2 4 8 T E MR B i PR B
PTG Ik AT AT A SR PR A O UL T L R L e it 5 SE
IR A RE 9 T A0 LIS 0L IR DR IR 4141, 5 PET M
SPECT Xt AL BE W X 430 A 6T 0 UL B 1, AR B L i HL3AE RiE
% [a) Bk WL 5 O JUE A7 50 45 # R B B 5 58 UL IE B S B — il U7
FAHH 5 BE AP LRI . A% 4 785 X0 U BB I A O T JMORT L0 UL
F& 0 WU B2 W7 BE 7 5 ML 3t 14 68 B 500 K DR DR b 58 35 5 R 3l ik
AR L BURE S P X LG SRR X6 o JULAE B 5 5 458 1 B e it
TP HSE AR R 22 R GA-DTPA BT S0 B IR M i) B 1 9%
(1) 00 T« 3 2 TE B S RS 4 AR 3 5 | e JEE AL

RE

O JHEXT HE TR ) K T B A T 3% IR T 1 9 58 35 AR v
TE G FE Al b A 38 O WL i L0 JULT J e AR 8l Bk . 14 45 15 5
RS B — AP P g L T ELRE S8 R T A0 MO IR 4 RS LT AR L 0
S0 RS AR A b 1 G e RO . MR B S I B
L HEA AGRYT » DRI L 95 DA G I R0 S A Y R A
T REA NG 2 B X 2R B A A AR R

SE W

[1] Edelman RR. Contrast-enhanced MR Imaging of the Heart: Over-
view of the Literature[ J]. Radiology,2004,232(3) :653-668.

[2] Bernhardt P, Levenson B, Engels T, et al. Contrast-enhanced A-
denosine-stress Magnetic Resonance Imaging: Feasibility and Prac-
ticability of a Protocol for Detection or Exclusion of Ischemic
Heart Disease in an Outpatient Setting[ J]. Clin Res Cardiol, 2006,
95(9) :461-467.

[3] Jung CW, Jacobs P. Physical and Chemical Properties of Super-
paramagnetic Iron Oxide MR Contrast Agents: Ferumoxides,Feru-
moxtran, Ferumoxsil[ ] ]. Magn Reson Imaging, 1995,13(5).661-
674.

[4] Amano Y,Herfkens R]J, Shifrin RY,et al. Three-dimensional Car-
diac Cine Magnetic Resonance Imaging with an Ultrasmall Super-
paramagnetic Iron Oxide Blood Pool Agent (NC100150) [J 7. ]
Magn Reson Imaging,2000,11(2) :81-86.

[5] Weinmann HJ, Ebert W, Misselwitz B, et al. Tissue-specific MR
Contrast Agents[J]. Eur ] Radiol,2003,46(1) ;33-44.

[6] Kooi ME,Cappendijk VC,Cleutjens KB.et al. Accumulation of Ul-
trasmall Superparamagnetic Particles of Iron Oxide in Human
Atherosclerotic Plaques can be Detected by in Vivo Magnetic Res-
onance Imaging[ ] ]. Circulation,2003,107(19) :2453- 2458.

[7] Flacke S, Allen JS, Chia JM, et al. Characterization of Viable and



774

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

(18]

[19]

AT 2007 45 7 A% 22 %45 7 Radiol Practice, Jul 2007, Vol 22, No. 7

Nonviable Myocardium at MR Imaging: Comparison of Gadolini-
um-based Extracellular and Blood Pool Contrast Materials Versus
Manganese-based Contrast Materials in a Rat Myocardial Infarc-
tion Model[ J]. Radiology,2003,226(3) :731-738.
Bremerich J,Saeed M, Arheden H,et al. Normal and Infarcted My-
ocardium; Differentiation with Cellular Uptake of Manganese at
MR Imaging in a Rat Model [ J]. Radiology. 2000, 216 (2); 524-
530.
Saeed M, Lund G,Wendland MF,et al. Magnetic Resonance Char-
acterization of the Peri-infarction Zone of Reperfused Myocardial
Infarction with Necrosis-specific and Extracellular Nonspecific
Contrast Media[ J]. Circulation,2001,103(6) :871-876.
Weissleder R, Mahmood U. Molecular Imaging[ J]. Radiology,
2001,219(2) :316-333.
Eichenberger AC, Schuiki E, Kochli VD, et al. Ischemic Heart
Disease: Assessment with Gadolinium-enhanced Ultrafast MR
Imaging and Dipyridamole Stress[ J]. ] Magn Reson Imaging.
1994,4(3) :425-431.
Ibrahim T, Nekolla SG. Schreiber K., et al. Assessment of Coro-
nary Flow Reserve: Comparison between Contrast-enhanced
Magnetic Resonance Imaging and Positron Emission Tomography
[J1.7 Am Coll Cardiol,2002,39(5) :864-870.
Asanuma T, Tanabe K, Ochiai K, et al. Relationship between
Progressive Microvascular Damage and Intramyocardial Hemor-
rhage in Patients with Reperfused Anterior Myocardial Infarction
[J]. Circulation,1997,96(2) :448-453.
Panting JR, Gatehouse PD, Yang GZ. Abnormal Subendocardial
Perfusion in Cardiac Syndrome X Detected by Cardiovascular
Magnetic Resonance Imaging[J]. N Engl ] Med.2002,346(25) .
1948-1953.
Kim RJ,Fieno DS, Parrish TB,et al. Relationship of MRI Delayed
Contrast Enhancement to Irreversible Injury, Infarct Age, and
Contractile Function[ J]. Circulation,1999,100(19) :1992-2002.
Schlosser T, Hunold P, Herborn CU, et al. Myocardial Infarct:
Depiction with Contrast-enhanced MR Imaging-comparison of
Gadopentetate and Gadobenate [ ] ]. Radiology, 2005, 236 (3):
1041-1046.
Schvartzman PR, Srichai MB, Brunken R, et al. Delayed-enhance-
ment ( DE) MR.: Comparison with Dobutamine Stress Echo
(DSE), Positron Emission Tomography (PET), and Contrac-
tion/perfusion MRI for Determination of Myocardial Viability
[J]. Circulation,2001,104(Suppl 17) :511-534.
Wagner A, Mahrholdt H, Holly TA, et al. Contrast-enhanced
MRI and Routine Single Photon Emission Computed Tomo-
graphy (SPECT) Perfusion Imaging for Detection of Subendo-
cardial Myocardial Infarcts:an Imaging Study[]]. Lancet, 2003,
361(9355) :374-379.
Setser RM, Kim JK, Chung YC, et al. Cine Delayed-enhanced
Magnetic Resonance Imaging of the Heart: Initial Experience[ J].

Radiology,2006,239(3) :856-862.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Hundley WG, Morgan TM, Neagle CM, et al. Magnetic Reso-
nance Imaging Determination of Cardiac Prognosis[]]. Circula-
tion,2002,106(18) :2328-2333.

Amano Y, Takayama M, Takahama K, et al. Delayed Hyper-en-
hancement of Myocardium in Hypertrophic Cardiomyopathy with
Asymmetrical Septal Hypertrophy: Comparison with Global and
Regional Cardiac MR Imaging Appearances[ J]. ] Magn Reson
Imaging.2004.20(4) :595-600

De Cobelli F, Pieroni M, Esposito A, et al. Delayed Gadolinium-
enhanced Cardiac Magnetic Resonance in Patients with Chronic
Myocarditis Presenting with Heart Failure or Recurrent Ar-
rhythmias[J]. ] Am Coll Cardiol,2006,47(8) :1649-1654.
McCrohon JA, Moon JC, Prasad SK. et al. Differentiation of
Heart Failure Related to Dilated Cardiomyopathy and Coronary
Artery Disease Using Gadolinium-enhanced Cardiovascular Mag-
netic Resonance[ J]. Circulation,2003,108(1) :54-59.
Kiaffas MG, Powell AJ,Geva T. Magnetic Resonance Imaging E-
valuation of Cardiac Tumor Characteristics in Infants and Chil-
dren[J]. Am J Cardiol,2002,89(10):1229-1233.

Mollet NR, Dymarkowski S, Volders W, et al. Visualization of
Ventricular Thrombi with Contrast-enhanced Magnetic Reso-
nance Imaging in Patients with Ischemic Heart Disease[ J]. Circu-
lation,2002,106(23) : 2873-2876.
Regenfus M, Ropers D, Achenbach S, et al. Comparison of Con-
trast-enhanced Breath-hold and Free-breathing Respiratory-gated
Imaging in Three-dimensional Magnetic Resonance Coronary An-
giography[JJ]. Am J Cardiol,2002,90(7) ;725-730.

Bedaux WL, Hofman MB, Wielopolski PA, et al. Three-dimen-
sional Magnetic Resonance Coronary Angiography Using a New
Blood Pool Contrast Agent; Initial Experience[ J]. ] Cardiovasc
Magn Reson,2002,4(2) :273-282.
Ropers D,Baum U, Pohle K, et al. Detection of Coronary Artery
Stenoses with Thin-slice Multi-detector Row Spiral Computed
Tomography and Multiplanar Reconstruction [ ]J]. Circulation,
2003,107(5) :664-666.
Sadowski EA,Bennett LK,Chan MR, et al. Nephrogenic System-
ic Fibrosis: Risk Factors and Incidence Estimation[ J]. Radiology,
2007,243(1) :148-157.
Broom DR, Girguis MS,Baron PW, et al. Gadodiamide-associated
Nephrogenic Systemic Fibrosis; Why Radiologists Should be
Concerned[J]. AJR,2007,188(2) :586-592.
Kraitchman DL, Heldman AW, Atalar E, et al. In Vivo Magnetic
Resonance Imaging of Mesenchymal Stem Cells in Myocardial In-
farction[ J]. Circulation,2003,107(18) :2290-2293.
Krombach GA,Pfeffer JG,Kinzel S,et al. MR-guided Percutane-
ous Intramyocardial Injection with an MR-compatible Catheter:
Feasibility and Changes in Ty Values after Injection of Extracel-
lular Contrast Medium in Pigs[ ] ]. Radiology,2005,235(2) ;487-
494,

SRR H 8 2006-12-05)



