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Contrast induced nephropathy: an ignored important complication in interventional radiology TENG
Gao-jun. Department of Radiology, Zhongda Hospital , Southeast University, Nanjing 210009, China
[Abstract]  Contrast induced nephropathy (CIN)has become the third leading cause of hospitalized
acquired nephropathy, with high morbidity and mortality involving the use of iodinated contrast media
especially in patients already suffered from renal insufficiency. This complication has been recognized
gradually, however, it is still oftenly ignored by the diagnostic and interventional radiologists. The prevalence,
definition, risk factors, prevention and treatment, and prognosis have been reviewed in this article. It is
addressed that increasing the realization of CIN is the key factor to prevent and manage such a complication for
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every interventional radiologist.(J Intervent Radiol, 2008, 17: 457-458)
[Key words] Contrast induced nephropathy ; Interventional radiology;Iodinated contrast ; Complication

B R S B0 R N R 3L AR B E AR Rl R
IHhELAREBHNEITER, BEXHEAETR
(contrast induced nephropathy,CIN) %t 2 6 )k T
EEMS B IEE AZNELE,CINERVE
BEREBHEROE=ARE, EFERAX AN E
ANBER CINMEERN 1% ~ 6%, MEFIHER
LREFEIE 40% ~ 50%", bR E AT
FERMERLCHENERE CINF 1 ERIREER
Rk 45%2,

CIN 3@ % B8N AT Al 5 B S e Stk
#E, F W R M EUIEF 234 ¥ 44.2 pmol/
L BL b, a8 Ry ELpli (g 38 5 25% LA 1, B AR
B /NER BB AN TN B ERER,EET
fE, Baie AL i LB E A #5455 .CIN — i &
HEEFERAMEAEH24~T2h N, PEREEE
96 h /5%, JLRIRI K 24 ~ 48 h WE/NEREET R

e s r.210009 PRI ZREEKEH M ook BB A
WS AT

ETRE, MEIMARFES ~SJdBBRE, LG
BEHTHE,7 ~10d AREEELR, CIN HRFHLH
R T B — R g 5 % R % A G B
i FxF H3R KR B B O 3h D 2 F AL A K, X H R
A 505 REHHENMTGFHEETEE; X
30} 69 10 5 38 F 500 A I 3 B < 280 ) T R B
BRI, HRAE—RIDREABENE, AT 4E CINY,
A—HE, RECINHXWERERDHNER,
REERENERS NP E:— T EERELSHE
K, oo AUET 55, 9 R 0 R Om B R L B O
HOCERAK RNEHESERRGEEEHYS
W% 5 55— 77 i RLAE KR B 3 Bk 6 AR % L AR L 4 e
Bl EREE A, LK B SN RS, 3k
s LB BRERRAERNEESE, &5,
CIN #83& B B 58 K 25 LA 3h Bk B T o b 30 £ o BF 5 %o
R, Bif,HFEF BT KIS BTN R # bk A
xf H 35 2 CIN GEEA 2P, RIEBEENAR &
MU EBEE, RBEEENSBEENL
o XELMEHEABESRE, “RB X "R A X



MABH$2E 200847 AF 1785 78 ] Intervent Radiol 2008, Vol.17, No.7

— 458 —

5EBMUANEEETIGLZN KB EENEE
B T I3 & & (600 ~ 900 mOsm/kg H,0), i %
BUUARAERLRBRESNEBBENS
(290 mOsmvkg HO)—K3f A, ARBIERS
fi PGB 0 LR b, 9B X HOORI B B 3 n CIN
B % A %9 T 5 P TR A s, B TR
S B 3 At B 6 A ' 3 B R 4 IR 5 B Bl R
A5 i 18 % FT LLRRAE CIN B9 K& A %0, B 52 L A
PSR (S B0 A ) 5 805 B (5 % ) &9
Z O BT RN B R R NS B X
B 30 AR M 98 %o 1G9 (8 7 i BB & R 4 CIN RO B IR
YERE MK 88% ;45 B FIBT 00 . D4 R B %l B
REEX R, EERFNENESHOEE TR
H# CIN ffE B Y B 5 25%9, %64, 5 % CIN fHF
RERERE TRRIKN AFRGEHT, HF
IS HEN, TE5h E I  £  O RTBEPE B 5T
Wi,

CIN WG R A% WE , — B R 4, H AT Bk
TMABA BT AT IRST , B, CIN X BT
Ty, B M A 2, B A KRB Y .
KALR BRTB N AR K. YT —AR
CINMHI RS EENHRAGDEER AL N-
ZEEBLER), S TEE A, IS 2 R
BHEE -1 ZEMHA)E . AT, 14 7R
RiRRERER B, EEMEFE, 5, 51
HAMNBEMAL R AR, B Ry AEd
FEEERBLR R, B i, 259 BiBh CIN 55K B8 — B
BT A5 119, 1 9 7 AT B T3 IR R A A P O L,
M CIN B9 % 4 , R T , SRR X (045 RIF R
—H, X R MBEF LB TFERENFRE.

i F K30 M PR B U 3F B A A B I 2B 72 7E %4 CIN
BIIATRTR I , 25 5 3 B 7 I BR T o (3 R v 30 B
PREMEMANSRERTREENENERS
SEREE-XFE, SARBTEN ‘AR
EHE",

FE i, A HEMBEX CIN AR, E & RN
ATAEE S8 A% Ko ) it 80 57 36 B 7 4% CIN 9
B AL B, Bk A, IR AT T R
EREGERKRER, LHE M &I AY; E¥
iR B AR AR E % 8 LRI R AT
RAPRAREKCHEAL; RIEBEMH A LA, R
T /0w LR AR, O L A A 98 5T I8 2
R P v 51 25 5 6 FRAG 8 3R 25 9 X He M) 5 288 4 0 TR

WREERAXLH; HaTeE, HABBHREAL
(NAC) 2% , i I X WG L2 2 d Py 25 1 o
WL Ko

($ % x &)

[1] Waybill MM, Waybill PN. Contrast media-induced nephrotoxi-
city:  identification of patients at risk and algorithms for
prevention[J]. JVIR, 2001, 12:3-9.

[2] Gruberg L, Mintz GS, Mehran R, et al. The prognostic
implications of further renal function deterioration within 48 h of
interventional coronary procedures in patients with pre-existent
chronic renal insufficiency [J]. J Am Coll Cardiol, 2000, 36:
1542 - 1548,

{3] Baker CS, Wragg A, Kmar S, et al. A rapid protocol for the
p ion of induced renal dysfunction: RAPPD study
[J].J Am Coll Cardiol, 2003, 41: 2114 - 2118.

[4] Pannu N, Wiebe N. Prophylaxis strategies for contrast-induced
nephropathy(J]. JAMA, 2006, 295; 2765 - 2779.

[5] Rao QA, Newhouse JH. Risk of nephropathy after intr
administration of contrast material: a critical literature analysis
[J]. Radiology, 2006, 239: 392 - 397.

[6] Barrett B], Carlisle EJ. Meta analysis of the relative nephrotoxi-
city of high-and 1 lality iodinated media [J].
Radiology, 1993, 188: 171 - 178.

[7] Rudnick MR, Goldfarb S, Wexler L, et al. Nephrotoxicity of
ionic and nonionic contrast media in 1196 patients: a
randomized trial[J]. The Iohexol Cooperative Study. Kidney Int,
1995, 47: 254 - 261.

{8] Aspelin P, Aubry P, Fransson SG, et al. Nephrotoxicity in high-
risk patients study of iso-osmolar and low-osmolar non-ionic
contrast media study investigators[J]. New Engl J Med, 2003,
348 491- 499.

[9] 12%%, ¥Ee, HER, ¥ EETFUNEK LR ELR
A ARTHRANESERET]. M AR $5RE, 2006,
15: 327 - 329.

[10] B&kERXE, KK, B #, ¥ TRIHBAARTHERTFR
*t b5t 1 S SR R R SRR E (] AR
&, 2007, 16: 727 - 729.

[11] Marenzi G, Assanelli E. N-acetyleysteine and contrast-induced
nephropathy in primary angioplasty (J1. N Engl § Med, 2006,
354, 2773 - 2782.

[12] Marenzi G, Marana I, Lauri G, et al. The prevention of radiocon-
trast-agent-induced nephropathy by hemofiliration [J]. N Engl J
Med, 2003, 349: 1333 - 1340.

[13] Solomon R, Deray G. Consensus Panel for CIN. How to prevent

induced nephropathy and ge risk | :
practical recommendations[J]. Kidney Int Suppl, 2006, 100:
§51 - S53.

(47 B %3 : 2008-05-05)



MR AT RS ARG R (H BRER <

fE#: BE%:%E,  TENG Gao—jun

(== e FRFE R M T R B SO A, R, 210009
e o ST PRY]

HELT) 4 JOURNAL OF INTERVENTTONAL RADIOLOGY
B0 2008, 17(7)

W51 AL 1R

1. Waybill MM. Waybill PN Contrast media—induced nephrotoxicity:identification of patients at risk and

algorithms for prevention 2001

2. Gruberg L.Mintz GS.Mehran R The prognostic implications of further renal function deterioration

within 48 h of interventional coronary procedures in patients with pre—existent chronic renal

insufficiency 2000

3.Baker CS.Wragg A.Kmar S A rapid protocol for the prevention of contrast—indnced renal

dysfunction:RAPPD study 2003

4. Pannu N.Wiebe N Prophylaxis strategies for contrast—induced nephropathy 2006

5.Rao QA.Newhouse JH Risk of nephropathy after intravenous administration of contrast material:a

critical literature analysis 2006

6.Barrett BJ.Carlisle EJ Meta analysis of the relative nephrotoxicity of high—end Iow—osmolality

iodinated contrast media 1993

7.Budnick MR. Goldfarb S.Wexler L Nephrotoxicity of ionic and nonionic contrast media in 1196

patients:a randomized trial 1995

8. Aspelin P.Aubry P.Fransson SG Nephrotoxicity in highrisk patients study of iso—osmolar and low——

osmolar non-ionic contrast media study investigators 2003
9. S, TRH A TR AR XA LR TR Bk AR R 4 22 AP DT 8 S0 - A AT 27 2%
& 2006

10. BRI, KR4, BUR ARSI AT 257 0] R P D BE R WA S0 38 R R (i DI T8 ST =

N4 k& 2007

11.Marenzi G.Assanelli E N-acetylcysteine and contrast—induced nephropathy in primary angioplasty

2006

12. Marenzi G.Marana I.Lauri G The prevention of radiocontrast—agent—induced nephropathy by

hemofiltration 2003

13. Solomon R.Deray G Consensus Panel for CIN.How to prevent contrast—induced nephropatby and manage

risk patients:practical recommendations 2006

AHABLSCER (104)

SWARIC RALE AL P: AR A T O )8 2008

B DR 5B 2 R I AR EOR B A N7 EOR IS Z N, 5 S LA PR 1A BB o ok BT S AL 10 DD REBE AR D, )LL)
B3 (CIN) S AETE HAD R B (M) 5 BIOxT B LA e W D BEDROR ,  CINRR# T K0 D Re B A e BER — T b, MR s e
AIFEA . WEREE G LI R 2 RGZ RN AT #o HATCIMKIE — A HE S, SECEE LB ME, ARSI, A DE
PREH DO 05 = A o CINI T BB P A R B D REANAry IR, M & 01 W DO REAS Ay AT A it S R R R B
WAL, FF I REAN A O L R R SPCT (28 BEAR B A AAR) S B S 3. AR HOARZ It 1 74 R3S, B VB0, RN R
AL BT AR TTAECINGY S % BRI . ASCA T R RIS ek, A 7508 PR B (K IR )RR UH, - CINFRITI 15 b2



http://d.wanfangdata.com.cn/Periodical_jrfsxzz200807001.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bb%95%e7%9a%8b%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TENG+Gao-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%9c%e5%8d%97%e5%a4%a7%e5%ad%a6%e9%99%84%e5%b1%9e%e4%b8%ad%e5%a4%a7%e5%8c%bb%e9%99%a2%e6%94%be%e5%b0%84%e7%a7%91%2c%e5%8d%97%e4%ba%ac%2c210009%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Waybill+MM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Waybill+PN%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e1.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gruberg+L%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mintz+GS%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mehran+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Baker+CS%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wragg+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kmar+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pannu+N%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wiebe+N%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rao+QA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Newhouse+JH%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e5.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Barrett+BJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Carlisle+EJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Budnick+MR%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Goldfarb+S%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wexler+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Aspelin+P%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Aubry+P%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fransson+SG%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e8.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%80%aa%e9%9d%96%e7%82%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%91%9e%e5%b2%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bb%ba%e7%9b%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200606003.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%b7%83%e5%85%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%a4%a7%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a1%be%e4%bf%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200711003.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Marenzi+G%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Assanelli+E%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Marenzi+G%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Marana+I%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lauri+G%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e12.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Solomon+R%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Deray+G%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e13.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200807001%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%ba%aa%e8%a8%80%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_7004254.aspx

2. WATIESC ARt BURERY TIOT LU B 1 P E —Iim ACTECR *7 24 752009, 28 (9)
Bt ) (iedinated contrast medivm, W) I T IRVR LUK, 45  #iit IEFE T OWR T NRE Ak FRE (1), KB TRIEREE. BRI, W EATHEL, &
BRI, WK R,

3. WGBS KU LG LE TR 2008
A4 FRE S k. #F4 LT Ji—xia. HUANG Bao—sheng #f b s B 8 407 FH RO U7 22 A VEAGUE VIR — A AU 25

2752009, 18(8)

o G0 (CIN) B8R A B e SR A 55 9 £ 55— XS KT, B J s (DM 6F L 71288 RN 2 ik e A7 445 243 & C TN o 2 JXU G 8T 3. A PTG L 79 R DM Y 2
REAA NI, CINI R A AL, L AR A NP IS L g A A5 3] 2 0% T4 AR SO DMAE A FHAIORS LRI 22 Aty 35 Piond Ui HF bk S 0EAT T R IE VP A
, PAAEDMEE A AT A 8 280 R TR 22 4 ; ren IR, S B JAfE I IOGF LU FRIAS 20t REL 8 B T A K A8 7, DM s DML 5V D e AN 4 3 ik
fIIB AT EL 7] (LOCM) 2 AECTNTR ARG 45K, e R A5 92 00 LR (TOCM) T o 152 42 A 11 AR 3R L8 R 1 K

5. TR 3C CAREKC IRV AT 5 « 115 FEE Rl %o LU 510 5 180 T80 4 Aol — i /o i iU 3595 2% 2452010, 18/(2)

JEAEK, A P2 OGS LU AR A5 1 AR R T 22, JU LI H TR DL A P R AT KT (1 e R e, ALEASHIOR LU SR P e 32, Tk L B
995 (CTIN) 33 L5 565 Ll FE 35 DR 6 PR 8t A oA A 52 8000 LA 12 1) T L. CINS G LA P S AT L0 5 48 ~ T2h A R 2 (R S B I e . Al
TR LG AR TR, (]I S ARAVE o W Sh B 0 R B K, T SER TR R ThREAS R ER 3, W B S 80T . M IS R S 34 D 7 o P i 14
n.

6. SRR SC XA 3. 0T MRT BOLD A ASL—FMRI ARG A3 OGS LU R i s IR S5 1K PR E ST 2009

WFFCTS 55 S X

B A B R, MDA, A GBI U RS A DD RS S R T A ) DR BF A . O LU AR A S AT T AR I L
BRFEEAER,  FBIOGE LTS I B Dy R4 SRR by X A B0 o A P BORT L F0038 1 AT 0 o R PR S W T R 0 1 55 = KN, DR TR
RIS s 24 ok T B 50k Rk ' Dy e 1 0%, WA S8 I SRS b S 0 B G4, R S B DAL 25 8 e DRI, RS L 00 BT T 453 1 0 R
« FUTIET FTRY TR L BT R S A, I RTINSy 4 VR Ay e R o JUURS AR S R AR G . AT BT W L JULIEF A
T AL LT DR AN TR, RN U T R R L IUTA T R YIRS T BT R AR S 10 T A R AT
X

A= 201 3 I v T A 2 17 2 i i o s W& 17 7 R X G a1 311 0 T e T 1 5 G AR E 1 | SO 262/ 7/ & ) | o
LB ORI, BRI QT B, M40 b, WU B DTG LT 1 7 V20 N RNV 2 M A o EU, A5 AR IDERE S i wF 7, A1
SR T BAR A S M o AR 7 30 A A A LIRS I, SRHH G ) T B 00 oA % o, 9 A 4 3 B e R OR) LL B 2 G 3, R AT IBOD WA 4

Bl AR B A AN, Dy REREILIR A 0 VP 2 (0 R I LTS T 1 Ay Sy I B, — S SR W), UK R i A L
HifE/si% (Blood Oxygen Level Dependent Function Magnetic Resonance Imaging, BOLD—fMRI) A fE A 2501 W45 B ki e d AR A8 Ak . shliik 1 e
PRCHEILIR % 4K (Arterial Spin Labeling Function Magnetic Resonance Imaging, ASL-FMRI) AN AMEYEXT LY, AUAHI 4288 B 1 5 M i
R AL SN A B R H AR I DD RE R SR G )y i

I 5 HIBOLD S ASL—EMRT A B AR e L Hs Vs« B PR« Sl IR A K U g A58 RO 9 L 48 A9 8 OR . WF9UR T, BOLD JZASL-IMRIH;
ARBAFEAEAEAS S e fml— g AT AP M. DL, 20 503 DA U BOLD JLASL— MR THE AR 1 M 5995 112 IRV 7 T LA 3 st
Mo ARLEEA, W IBOLD AZASL~ MR B AT BT Ll 77 A ) B 454 25 PR B L SRk 4123

ARSI BRI e % (Function Magnetic Resonance Imaging, fMRI) BOLDAASLEUAGF A Wi AN L 77 B AT ML i 2 A A Qs ) A
A, AEAEFRRGE FFFCA NN LU AR BT eI, CAVPAR BTSSR DA B W00, IR RIS W, FTAT IR VPR A TIO L 7 ¥ 2 k45
HI Tk

WHH 0

1. RiF3. OTMRT BOLD B ASL G 76 K B I 3 5 HUE £ SE 9T 5 o

2. PR3, OTMRI-BOLD S MG AAE A FUBOGS LU ) 184 558 15 JOE4 27 (1) S 4 0 7

3 HRIF3. OTMRI-ASL B AR HEAAE K LR U RT3 B A5 1) SE 9T 5T o

4 PRIF3. OTMRI-BOLD A ASL AR F ARG 15 W FH LAl A Bl O LU TR S8R 5 JUE 53 55 (0 4 1

MRS Uy ik

1. SEsEhY) Me.

W29 NSO Rl MEMEARR, PATEAE109. 60g+ 14. 26g. 1 S K MR IS AT A4 (T A8 K AN, S BRTRE 5 3043 SlEATMR 1414 o

2. MRIH .

2.1 MRIFAHE T A B 5k

O=FIHENAR: M. SR BGEIRAL .

@FHIMRITH: T2WIREKIAL . TRWIRARGL . TIWIREWIAL, SR POdERL 3 (fast spin echo, FSE) J¥4i

@BOLDAR I e ARAE, K 22 R HEEE EE[M9% (multilple—fast gradient recalled echo, MFGREJY4)

@ASLISARTA . TEIRAT, W EURAT AR RO 54K (Flow Sensitive Alternating Inversion Recovery, FAIR) , P sk B [ gl v 1)
(Single-Shot Fast Spin Echo, SSFSE) FAIR-SSFSE, ¥4l

2.2 K BMRIFHH 2

Yot T3, OTMRIFIH{X, 50mmbirdcageSes & ML . KAk SGHE AWEMT .

Jridie SR EEABOR LU AU EEFRR 20406k, 24/, 48N, T2/, AR SIEATMRI . T B0 LSRR o IR AL, A
+ TIWL. T2WI. BOLD. FSE-FAIRYH, 4HITIHI: 2914501280 JEANBOSLERG 73205080, 24/NE, 48/8F, 72/ 528020, REAS I TR s I T2W IR
{2y BOLD. FSE-FAIRFFHI; JLFHiAIR, RO 1) 29653 1450,

3. MRIE& 43 #T.

3.1 BT HT -

20 ATZR I MRS T S I 43530 53 7 45 1 50 B, - A B MR Ll . X LU S 3R DS L Rt i i ot

3.2 BOLDPRIS 1 2%{8 KR Fry 5k«

FEOE EFIDU ), REZHRAGSIRAS R TER 7] (2. 2ms~14. Tms) (¥IT2x[ER, KEPTfHEIME, 28 TAR functoo IR MFALEE, SRAGT2:Map IR, 7ET2*MapEl
(GIET2RE o ROMEME AR R2%=1/T2%3k 7%, JHIIBEhREZE (xEs) HoR.

3.3 ASLE{GASL-RBF{EL (K1 £ «

SEOUE DU, B3R 2050 AR R G, BTG, 28 TS functool —Fai riPRAbBE, $RA3H B MEMEE G . 765 I UG DI T . AMEE &%
VYRR AL A, I EC bR (xts) FOR.

3.4 ROT&:

X [ S o A I H DGR X (ROTD 5 REANROLA/IN, FRZEAr 8. ROTA/N L. Smm*~2. 5mm*, ROTA U583, X M6 ~104
ROT, M. ABEXII6~104ROT, ML hRE (x£s) FoRe MEIEERMEEITCRIE KDY, BETFIIIT WAL B o

4y KRB PSR o

BRI ) S RO R, e, SO, B, Y RO DI, MR R — 5. A= B K phgk IS ST BN 10% 45 K H MR
P E o B IDE AR A0 BRSSO R HEAT 8 B REWORS K RE W], R AR, U)3um LTI, AEHERTELE S, B, 4 T80,
4005625 BT R .
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5. Giit T,

RiFTISPSS16. 048 HHRMFAL, BRI RIMISEC bR (xts) , AIAMESRIIUR R 722007, E S e 41 USRI i 3, ARIE
AT ZEARFERBAREE, PersonAfISGIMNT, NI I 0 I0RAR (10728 Ak SR FH 4 26 B 2o
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1. 3.0T MRIK BUPFIEBOLD AR HEA ,  R2#E nl i S WIS A UK LIS P L A 2 R A

2. 3.0T MRIKFUB MEASLISASEIA,  ASL-RBFAH T 5 fk [ S R AU LY 751 /5 o U £ A3 A4

3+ 3.0T MRI KU JIEBOLD SZASL—EMRI A5 A mI 7 Ay f06F L 750 P 45 2 1y DA - B o

AU 2 A

RIS, 0T MRT BOLD A ASL—EMRTZ i A AR AR M4 A Bt E 70 o U . 37 ok B AR e SR i e, ARS8 R4 HT Ak, 3. 0T MRT BOLD &
ASL~EMRT B A T A 2 A0 L7 J 7 A AR 18 00 B Ok 20 8 28 A vl A 7T

7 HIFRESC SRIGIT. 0S5 XS AMEAR OGRS~ RO 27 2% 52007, 41 (8)

BT ELRL A 0 PRSI 2.2, B A IR 22 3 LA e i o 3. S, 41157 200345 YOS HLI L K24 08005 71
C11. BFF WU L3 1 36732 (ISEH, S W PHR (contrast—induced nephropathy, CIN) L5y MM 42 k. CINEARFARMIGILIE 2 5 35 B Ui
SR S R S53SEA, o BEUSEYE 2 DU RO B R 10% (2], JBCING SO BRI FUAEK . HIBET B, KM ZE% ) A, B4
I FHG R SIS (3]

8. TR J 2 WRORA 5 B XS LR X LU B o i e 2 — A BRI AR 522010, 2.(9)

A HFI P (contrast-induce nephropathy), 19544F B AEA, BT AHE A ArBOR RIHES, AT HARBRRLT V2 BB, JUH AN AT R bt
RS RIS, 54T T UL/ SR JEARE, 200345 A SO RONS LRI ITHRE K 24800)5 T 76 5347 S IRDEHR F, X ELFRIAHI R R, R 8 0
WA T M H AR T AR AR IR 2, BRSO 0 5T PR, 24 o B b D3 60 10% 5, (LRI R, Lk
SR T IR B, FE AL 51 RS T 0.

9. WTIESC ). BRIFE. ZHOU Li. CHEN Hui % LU 9 A Jos LI B T B SR s 5 ik it — 52 s 2 4= 452009, 25 (22)

XHLLFHE (contrast induced nephropathy, CTN) i HIOH E BT EL I T e 3F e, Ja PR 41 AHVE VR SEIN 575~ A WIS, o 2 bl i 1%, 36
VL 1A% 1] BT RS A S SIS, 4645 58 22 A7 AN 1T S 97 P R L. 2 ST 4S8 7 C TN 295 WL A T i i 1 34
A2,

10. TR SC BAZESE. WRIES X R R LEGREm  R PR D R AL 27 24 35,2000, 17 (4)

JEAEK, BA A ANHAR S U W AR AT &, B0 LU0 T H 26 22 A0 RV vl U R B S B AT R A, 10 L X e 1 R 1
WIS, AEh T PRSI A AR T IR S e Axk, H K 20 SR 2 7 A I BORS LR[00 A X UL IR S (K 22, b 5 % 11 95 L A 7 1
.

L ZRARES. SR WD SR A RO L A 22 MR UE P DI RIR ST = A AU 27 2% 2009 (8)

A http://d. wanfangdata. com. cn/Periodical jrfsxzz200807001. aspx
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