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Techniques for assessing myocardial reperfusion after acute myocardial infarction DING Song, HE
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[Abstract)

since 1980’s. TIMI Frame Count grading is a more objective, repeatable and correlative in variablity than those

TIMI Flow as a method to assess myocardial reperfusion has been employed clinically ever

of TIMI Flow. TMBG and TMP provide the reperfusion evaluation on myocardial microvascular level.Doppler
contrast echocardiography could be used as an additional index to assess vessel recanalization and myocardial
reperfusion. Moreover, MCE, continuous ECG monitoring of ST-segment, isotope imaging of myocardial

reperfusion and myocardial-enhanced MRI can all be used as non-invasive evaluating approaches with great

General review*

clinical value. (J Intervent Radiol, 2006, 15: 250-253)

[Key words] Acute myocardial infarction;Myocardial reperfusion ; Evaluation

BEE WO A AIRIT AR W52, Y
HRR TS TN ONEEEN T E. FEH.O
TIMI ff 3% #1 TIMI 1t 3 i %% TFC; @0 B
B8 (TMBG) #1 TIMI .0 JJL ¥ 1 (TMPG) 2} %% ; @l
WL %355 (MCE); @7k A 43 8 i 37 4% 25
;@0 B Y ST Bol ik [ 7 ; © & 0 I
T BAAALL LGSR MR, A SO LR VR L0
N,

1 TIMI Mm%

T A Ak WURESE (GO AR ) T bk A s 1 ) o
ok I, 3% B4 155 10 BE AT S % 0BG T 4 4 L Gibson 81
BT TIML MR & X R :TIMI O % . % 58
SV 2, PR 2 Ak o I 4 G R 1wl af i 72 & s TIMI 1
9 AVK DB R A DA ZE IR A, 1 T 0 I R
AR HmERAEATS;TIMI 2 55 &

R #07:200001 i 5838 K& BE 2 B R 42 0 B Bt EE Y
WiREE AT &

TE B B30 BE 56 4 70 2 e kG S , 1H B R R I 52
ZIAHEZS 3 B E R kg TIMI 3 4. 4
R EENE RN RS R E TR

% TIMI 2 2% 3 %8 AR D, M7
PR T BN R R I T R Xt 5 ok I U
WENFRESIEERANFZ R BN, Anderson
20 g TEAM-2 1 TEAM-3 iR % o & B TIMI 2 %
50 %1 R, 0L RIE KRS R
F T Bk, i TIMI 3 R4EAE W Bk EAE
FEAH KBTI bR AR K ES R , Btk B TIMI 3 4% 7]
PUA N REEER IR E. BjG , PAMI T4
Stone %P0 TIMI 3 4 i — 4 & LN IMETE 3 40
AP ARG R EE, HE PAMI TIMI 3 4,
RAEM TIMI 24 FAE A1 10 RER , RE%E
MAHAHEERS R, BHEEHREFE
LA L N ER . EBENALREXF—E
ik 5 I 3% 43 4 ) ) W — BUrE AU 71919 R B
5 Jik I % 5% 42V O O A R AR R AR B Z BALAR
M T HEARKBUS ERME,



MAMET ¥ 2E 2006 4F 4 A% 15 %5 430 ] Intervent Radiol 2006, Vol.15, No4

—251—

2 KIER TIMI i bt # (CTFC)

e IE #9 TIMI ot % /2 — AN 187 B i HL 2% 0 A9 B 3R
WA B RR . HARB N E R BOE ik &R
FF 4R % €0 AR AL B I AR 12 B 5% I 7% M WL E, B
TIMI Wik, 7Ei% 5 B, & R 145 TIMI Wi 5
— T, B2 & A F 2 - D3 8 3032 fs 5 ok P9 B i
il ; QR L& Y & ER T0% L ERRERE
B . AT IEAR e Ak RO AR T R 7 B R 7] B4 I 2 4 32 i
5 A RTFE S B bR IC R T e 1 4 X T e S A
S8 1% 10 S RETE RN SR B A Ok i
o T AR Bk 22 A 32 b R E 32 R A AR 3 ik
WK, FUFE— MR ERTREH, EHEEE
I % 6 2 8 ok A2 A0 B S B BR DL 1.7, 1A
CTFC < 27 XIEH MEAIARHES, EBs b# F B
2 30 Wi/s, CTFC AREFHIAEY T TIMI 4> R AFTE
M E 2 RN, RS TR ST ke
fk , B B3 4 X i N A L 6 CTFC (9 &
3 6 W7, BrilfEd K CTFC HiX 36 b At it
—AMrER R B T . CTFC ARuEAL T I U
DHRETEH, AR H B e BA T
Gibson 6% 8 9% % B} 90 min CTFC, 7£ f& 4 TIMI
SR ZAE RS ,90 min CTFC & 4E B 35 8] %
FER L T A F L, Bl E CTFC M 0 ~ 13 i m
F 14 ~ 40 i K > 40 W, 4 B 3 (8] 975 5E 38 XL 6 A 17
¥/ 0% % 2.7% K 6.4%, 2002 4 ,REST-ORE
SE e 20 VN AR H SR B CTFC SEA 528 Bk i 375 8 8 1 485
R, HIEH PTCA j5# CTFC REHIM ¥ 4FJ5 1 IRA
BROE D, REZRKMEMIERXBEIERT
CTFC DIH e Z W BB WA U R B 5 AT W4
PEAE T I K TS JRA ZE BB | FH Bk i 3
FEEAE EEME.

3 TIMIOEES%

— ¥ TAEH 7R G R I R B, 7.0 I8 3R T Y
TERKEE T G, AR TIMI flow 2/3 &, {BA
—EMAERR LR T A R E N OIERA R
BN E, HFERERFEEOEHSUK T EE
FABFN 7 HEM AT T, F ik Gibson TAELIHIE
T —F 0 U S 7 A8 B 0 43 4 07 15 -TIMI .0 UL
7 (TIMI, TMP) 43 &, %€ XL a1 T B TMP 0 4 . K& #
AL, B B A % 0 — i v 1 RO L3
o, (Blush) ; TMP 1 %% - 1 % 51 G248 38F A0 L, (B 3R
BHOMPEREES, B “BHWH"H AR LLE

AR 7 K00 UL B 3 B 0 e f 7 T — N 51 i S B (T
W& 30 s)ATBSRAELE ; TMP 2 4% . I A O LA R
A R, BN A LIRS N2 BRI,
B AE SR ML (3 R X0 LB FE 3 o L 4R 3 gl
JEV B AR T 2R B AU 4 % B A s TMP 3 4% . %
FIZE LA S AMHEZS B4 o B 3 AO ALY E
Y B B SR (Blush) SU7E R A0 M8 43 7 X0
WAL UE R, HE S IE % (BVAE 3 OB RN 5
BHEES , SARREFEA L M A L. sAUE R EE R
Yt 76 3 A~0 30 R B 0 PR BR AT 00 % B s
IR TMP-3 %),

Gibson ZE®17E TIMITOB i 4 & & B, 76 O 15 B8
#H REOCHEREGMIKCIRE T IR, (5.0 I
TEABAE R | 53X Ff0o LA S0 VE RO BRAS G 1 B 1Y
RIEH , LT, AMI 8 3% 30 d LR S TMP 1
FREWMB M, BIE7E TIMI 3 &M CTFC <
40 W BRE 5T LR TMP 43 T UL E 440, HREE
TMP 4> K38 &  JRFEHE T FE . SLRIER T TMP 2
%5 AMI B % 30 d RER M ERE R, £
A TFFEH , Gibson P N E B T TE R RRIGYT 2 4F
&, TMP A & ERERM M I AR AR, &
LIMIT AMI &3 , Gibson "l & 1 W BIGIF 5
. 90 min f TMP {d, 3+ 5 SPECT fi i i £ B3 4
BE T RUE L8 5047 . TMP 0/1 4 1, TMP 2/3 HAH
J" I A SRR (13% 1 7% , P=0.004) , FEKIER] T
TMP 4375 U MUK S5 5 WA B PE A o FE R UK
SEVE I IEAMY , TMP 5 TIMI B CTFC BT M
T MK

4 MBG

MBG 12— 50 L2 S AR B A - BT 8
5 TMP 234 %t L : Gibson ZZ SRR G R R &
7 TMP 43 5% , 58 8 1) J2 1 5 50 F A0 L 2 HE s o
(] ;vant Hof 2 ! %} PTCA J5 #) B & #17 MBG 4
%, BmPARR O I8R5 E (O NLEE A %
) EXWMTF: 0 &% TOMBE; 1 4 ALFRD
MODILERE; 2% FEENONEE . BRB/NT
T 0 2, 0 3 68 A0 6 A5 S PR X 85 3 % 1E % B9
O ULE R, 7T -5 [8] 0 o0 0 3F R FEAH 5C M8 32 Al X
WA, OB RE , MARRHELH
s B A S BT 0 4,

van’t Hof % ™ X} 777 4] PTCA 5 B & ¥ 17
MBG 434 ., 54 MBG %5 ST Btk & , L ILEE,
LA, SHTEMEA IRA 47R0 BBF.



—252—

NMABSFEF 200644 AE 1585 48 ] Intervent Radiol 2006, Vol.15, No.4

AR R B MBG 2 I 1195 5€ 3 i 2 37 10
H ¥, ZJ5 , Henriques 33 X} 924 #) PTCA J5 7
Rk I 3 15 TIMI 3 4 #9838 MBG # 47 H 404,
MBG 0/1 & HRFERB B & T MBG 2/3 %, #H
SE SCIL T B T P O N R 0 A R T A B A 26 I
K35 TIMI 3 4, [ B IRA AH 260 L IX B 3% 2
MBG 3 %, ZERIE@E RS 1 548 ] 5h PCL g AMI
B E AT Killip 244, MBG 434, Wl 5 HE 5E 4 % B
{E, 51 M40 %, FERE T 1 4R9R5E % .15t MBG 0/1 %
REE 1 ERFERA M B EE MBG 2/3 45
Killip 43 £k ¥E# 5% . #£ CADILLAC KK Z b
BRI ERIREE P, B E NI H 1301 B zh PCI
i B % 4 5 A MBG #1 TMP 347 43 4, 35 X9 % 1F
W AT ST . BRR A O B TR I R E 4 R
BHEERANER, HFIER K MBGC 2+ &AL
17.4% , i IE % i) TMP 3% 69% , B 5 K4 7%
R HE 36 50 B R MBG S 3 A 7 A B AR B
., 5 TMP Mk ,MBG &E % 5 4 B Hb 3117 KU 43
B . RE MBG 7¢ Bl #7558 2 07 i L TIMI 204
K TMP 7 B3 & i 084 , L7 TG bk HE B WL 22 2 1] #)
FMER,

5 DUEHEERMCE)

MCE & B 8 75 57 Bk A 7 5 (B 30 Bk 9 1 5 4K
BRERKER ) E 2GRN, EBS 0B LT LE
DRz BREEREE, K0 PLRN S 8 528
%, ERONIEE . BET MCE BWBFE & FERIREK
IO B %o O A S TR IR YT A IEM o Rocchi M
FH MCE W% AMI BB M HEER, 5R8rMCE 5
SPECT 45 R %t B A 1R 4 f A %t - Greaves 43 5]
CET 15 B3 PTCA () AMI & 3% 90 #1 180 min
# CTFC,MBG,ST Bk % , = BEVE 3 E Al MCE, 3
AT B AW, ES MCE 2 H B 4 7k 7 F
ERGMBEEHNTE, EAMIRE L MAEZEY
REVRE AR A B B 7% . Y, MCE 4 —
s T 1k 40 B F e ok I 39 0 S Bk B 2 A B A TEA L
ik 1t 37 % 4% B9 9F 9 B o0 JUL SR i 00 T BB B DA 5
T, HEMZEARKRZEE, VEH#ITEFNSE
R EH B SRR IF & FLO LA %
BB

6 (LREREHNST RAEDZE
L 468 Y ST Braitl 2 8] % a4k — -3k
REER A T IFM FEHE R R . Krucoff M9

XTI Xt 144 Bl #IGIT IR I AMI B & #E171F
¥ Fa 8 B ST B E & Xk - ST B il 3 T e
= 50%,2 )5 ST Bl shia FhaE I EHR S &N
BRHSEE,ST BRI <01 mV, B4 = 4h,
van't Hof 20"y F % 7 ¥k %4 403 51l B 20 72 9 1 VR UT
JE i B ATV, RBUALZH PTCA 5 1 h O LB
G4y 305 R ST B AR B /2 AR C, BF X
FU.STBRIEFWEBEROIBG/, BiG REF,
ST B4 | B A WA T Z /O IR i
HIFRFEER , Teldman ZEU8%} 55 ] 2048 B & 1T
By PTCA RZ AR, HFLoBEF,1hFNH
€ i K 1ML U 7 )5 4% %% (coronary flow velocity reserve,
CVR) RLAEEBK. REUM ST BRIKE (<
50%) i B EAFEMLAK CVR(1.3 : 1.6;P < 0.001)#1
BRAHOELE (34% : 16%™'T] 84 ,P = 0.007),
HESET < 50% ST Bk & 2 58 8 1 B3R o) RE R 7%
iR, S EXEREMOIREMX, B, 0B
B _E ¥4 ST BUl# B 1E h— AN ER B 4
B, ARG RN FAMMEE BB TE &,

7 TRk ST MRAET

B0 LT R B R BE I 9 S L
BHERMRSHEKMLTEZ b, B0
oAt pr0 LI 8 PR IR RE ST o & R T BK 0
R 5 Bk e 7 I 0 UL L 9 T R AL e SR A, X
TR P AT AOEM A EEE L, CFR
ERERHE .CFR <20 BREREEBR SR,
CFR < 2.5 8475 Bk B IE % M7 75 /N L8 96 78
CFR = 3.0 #REkEF ERE /DML ERER.

O L PR S B L 39 5 % 380 8 7 A T X R 0
AT FIFE ARG H A, 7T U E B B R0 51
FEEAH 0 WL P9 SEE B O 45 5, AT T R 4 SR BE 34 77
BOR ., AT BHETA QIFREEMA T BRI AR
AR, BB AT FERR T RSN E
Zetk, TR BARET B B, REES B
S B AR, 4 A B I T K S R R

8 HZELMEEBRGMONME BRI IRA K
MRI 3T 42 5K . JF 46 107 P 40 LK SF- 9 8 2 Al
REHEH . FE R F 50 LI 5% (myocardial
perfusion reserve, MPR ) B Il 2 : Bk R 4 & K 5K
RETHHERBZT ONAMBEKLE. KEK
Bl 4 S 1 AN 4 I PR ST GE S5 MRT 7] LAY J5 38
B L T LA A2, R MRI ARy —Fb



A ABET 245 2006 45 4 B4 15 %% 4 80 ] Intervent Radiol 2006, Vol.15, No4

—1253—

FE 42 A B B AR A P O LK P B i A
Hifmtt, {HHE/ MRIWE MPR & K SHETE T
ARREFEHERA O WEERE, B EE0NE
VE BRAGRE A BE 20 7V FH e PR A4 BT gk o REES

HH BE O B4 SPECT FIEH T &5
Wi J2 51 4 (PET) w30 T W R 9 52 /0 ULV L0 5
SPECT 2 Wi ULtk i fry SRR B A S BE 4, HLJR)
B A4 A F 2 32 s [R) 2 B 5 R ol T 2 4 T 3
AP 8 E BRI A B HER . PET 2—Ff.0 L
Rt B A&, 7T B AR IE %O WUR O LEE =AY
B, R R HITA O ML R TS 0, 8 BEPRAY
O UUETE, BRI RO N B E N R
#eo HRTRAREHSEWRE, PET ¥HA Tils
IRIEA O WUAE T 32 B R

[$ % x &)

—
—

] The TIMI Study Group. The Thrombolysis in Myocardial Infarc-
tion(TIMI) trial[J]. N Engl ] Med, 1985, 312: 932 - 936.

[2] Anderson JL, Karagounis LA, Becker LC, et al. TIMI perfusion
grade 3 but not grade 2 results in improved outcome after
thrombolysis for myocardial infarction:ventriculographic,
enzymatic, and electrocardiographic evidence from the TEAM-3
study[J]. Circulation, 1993, 87: 1829 - 1839.

[3] Stone GW, Brodie BR, Griffin JJ, et al. Prospective, multicenter
study of the safety and feasibility of primary stenting in acute
myocardial infarction: in-hospital and 30-day results of the PAMI
stent pilot trial[J]. ] Am Coll Cardiol, 1998, 31: 23 - 30.

[4] Gibson CM, Ryan K, Sparano A, et al. Methodologic drift in
the assessment of TIMI grade 3 flow and its implications with
respect 1o the reporting of angiographic trial results{J]. Am Heart
J, 1999, 37: 1179 - 1184.

[5] Gibson CM, Cannon CP, Daley WL, et al. TIMI frame count: a
quantitative method of assessing coronary artery flow [J].
Circulation, 1996, 93. 879 - 888.

[6] Gibson CM, Murphy SA, Rizzo MJ, et al. Relationship between
TIMI frame count and clinical outcomes after thrombolytic
administration[J]. Circulation, 1999, 99. 1945 - 1950.

[7] Gibson CM, Dotani MI, Murphy SA, et al. Correlates of coro-
nary blood flow before and after percutaneous coronary
intervention and their relationship to angiographic and clinical
outcomes in the RESTORE trial.
Tirofiban for Outcomes and Restenosis[J]. Am Heart J, 2002,
144 130 - 135.

[8] Gibson CM, Cannon CP, Murphy SA, et al. Relationship of
TIMI myocardial perfusion grade to mortality afier administration
of thrombolytic drugs{J].Circulation, 2000, 101: 125 - 130.

[9] Gibson CM, Cannon CP, Murphy SA, et al. Relationship of the

TIMI myocardial perfusion grades, flow grades, frame count, and

Randomized Efficacy Study of

{10]

(1]

[12]

[13]

[15]

[16]

(17]

(18]

(19]

[20]

percutaneous coronary intervention to long-term outcomes after
thrombolytic administration in acute myocardial infarction [J].
Circulation, 2002, 105; 1909 - 1913.

Angeja BG, Gunda M, Murphy SA, et al. TIMI myocardial per-
fusion grade and ST segment resolution :association with infarct
size as assessed by single photon emission computed tomography
imaging([J]. Circulation, 2002, 105. 282 - 285.

van't Hof AW], Liem A, Suryapranata H, et al. Angiographic
assessment of myocardial reperfusion in patients treated with
primary angioplasty for acute myocardial infarction: myocardial
blush grade: Zwolle Myocardial Infarction Study Group I3
Circulation, 1998, 97: 2302 - 2306.

Henriques JPS, Zijlstra F, van 't Hof AW], et al. Angiographic
assessment of reperfusion in acute myocardial infarction by
myocardial blush grade[J]. Circulation, 2003, 107: 2115.

de Luca G, vant Hol AWJ, de Boer MJ, et al. Impaired myoca-
ardial perfusion is a major explanation of the poor outcome
observed in patients undergoing primary angioplasty for ST-
segment-elevation myocardial infarction and signs of heart
failure[J ]. Circulation, 2004, 109 958 - 961.

Rocchi G, Kasprzak JD, Galema TW,etal Usefulness of power
Doppler contrast echocardiography to identify reperfusion after
acute myocardial infarction[J]. Am J Cardiol, 2001, 87 278 - 282.
Greaves K, Dixon SR, Fejka M, et al. Mpyocardial contrast
echocardiography is superior to other known modalities for
assessing myocardial after myocardial
infarction{ J ). Heart, 2003, 89. 139 - 144.

Krucoff MW, Croll MA, Pope JE, et al. Continuous 12-lead

reperfusion acule

ST-segment recovery analysis in the TAMI 7 study: performance
of a noninvasive method for real-time detection of failed
myocardial reperfusion[J]. Circulation, 1993, 88 437 - 446.
van t Hof AW], Liem A, de Boer MJ, et al. Clinical value of
12-lead electrocardiogram after successful reperfusion therapy
for acute myocardial infarction[J]. Lancet, 1997, 350: 615 -
619.

Feldman LJ, Coste P, Furber A,
(FROST)-2 investigators,

elevation is a marker of transient microcirculatory dysfunction

et al. Optimal Stenting

incomplete resolution of ST-segment

after stenting for acute myocardial infarction [J].Circulation,
2003, 107 2684.
Wilke N, Jerosch-Herold M, Wang Y, et al. Myocardial perfu-
sion reserve; assessment with multisection, quantitative, first-
pass MR imaging[J]. Radiology, 1997, 204; 373 - 84.
Matheijssen NA, Louwerenburg HW, van Rugge FP, et al. Co-
mparison of ultrafast dipyridamole magnetic resonance imaging
with dipyridamole SestaMIBI SPECT for detection of perfusion
abnormalities in patients with one-vessel coronary artery
disease : assessment by quantitative model fitting[J].Magn Reson
Med, 1996, 35: 221 - 228.

(Y B #:2005-02-01)



%ﬁlb\ﬂ}lﬁ%lb\mmﬁﬁg@ ‘Slzmﬁ* [H w.anrn.nc DA'rA AR

(=" T#, {T#, DING Song, HE Ben

3 PA 200001, Jt‘fﬁwzgjs%él;% Bt B IR A s Lo IR
4 }\DQET%F1<J5IHIHIHHHI

HELT) 4 JOURNAL OF INTERVENTTONAL RADIOLOGY
B0 2006, 15(4)

W51 AL 1R

1. The TIMI Study Group The Thrombolysis in Myocardial Infarction(TIMI) trial 1985

2. Anderson JL.Karagounis LA. Becker LC TIMI perfusion grade 3 but not grade 2 results in improved

outcome after thrombolysis for myocardial infarction:ventriculographic, enzymatic, and

electrocardiographic evidence from the TEAM-3 study 1993

3.Stone GW.Brodie BR.Griffin JJ Prospective,multicenter study of the safety and feasibility of

primary stenting in acute myocardial infarction:in-hospital and 30-day results of the PAMI stent

pilot trial 1998

4. Gibson CM.Ryan K. Sparano A Methodologic drift in the assessment of TIMI grade 3 flow and its

implications with respect to the reporting of angiographic trial results 1999

5.Gibson CM. Cannon CP.Daley WL TIMI frame count:a quantitative method of assessing coronary artery

flow 1996

6. Gibson CM.Murphy SA.Rizzo MJ Relationship between TIMI frame count and clinical outcomes after

thrombolytic administration 1999

7.Gibson CM.Dotani MI.Murphy SA Correlates of coronary blood flow before and after percutaneous

coronary intervention and their relationship to angiographic and clinical outcomes in the RESTORE

trial.Randomized Efficacy Study of Tirofiban for Outcomes and Restenosis 2002

8. Gibson CM. Cannon CP.Murphy SA Relationship of TIMI myocardial perfusion grade to mortality after

administration of thrombolytic drugs 2000

9. Gibson CM. Cannon CP.Murphy SA Relationship of the TIMI myocardial perfusion grades, flow

grades, frame count, and percutaneous coronary intervention to long—term outcomes after thrombolytic

administration in acute myocardial infarction 2002

10. Ange ja BG. Gunda M. Murphy SA TIMI myocardial perfusion grade and ST segment resolution:association

with infarct ize as assessed by single photon emission computed tomographyz imaging 2002

11.van’ t Hof AWJ.Liem A.Suryapranata H Angiographic assessment of myocardial reperfusion in patients

treated with primary angioplasty for acute myocardial infarction:myocardial blush grade:Zwolle

Myocardial Infarction Study Group 1998

12. Henriques JPS.Zijlstra F.van ’t Hof AWJ Angiographic assessment of reperfusion in acute

myocardial infarction by myocardial blush grade 2003

13.de Luca G.van’ t Hof AWJ.de Boer M J Impaired myocaardial perfusion is a major explanation of the

poor outcome observed in patients undergoing primary angioplasty for ST-segment—elevation myocardial

infarction and signs of heart failure 2004



http://d.wanfangdata.com.cn/Periodical_jrfsxzz200604021.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e5%b5%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%a5%94%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DING+Song%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Ben%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22200001%2c%e4%b8%8a%e6%b5%b7%e4%ba%a4%e9%80%9a%e5%a4%a7%e5%ad%a6%e5%8c%bb%e5%ad%a6%e9%99%a2%e9%99%84%e5%b1%9e%e4%bb%81%e6%b5%8e%e5%8c%bb%e9%99%a2%e5%bf%83%e8%84%8f%e7%a7%91%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%22The+TIMI+Study+Group%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Anderson+JL%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Karagounis+LA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Becker+LC%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Stone+GW%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Brodie+BR%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Griffin+JJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gibson+CM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ryan+K%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sparano+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e4.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gibson+CM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cannon+CP%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Daley+WL%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e5.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gibson+CM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Murphy+SA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rizzo+MJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gibson+CM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dotani+MI%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Murphy+SA%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gibson+CM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cannon+CP%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Murphy+SA%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e8.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gibson+CM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cannon+CP%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Murphy+SA%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e9.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e9.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Angeja+BG%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gunda+M%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Murphy+SA%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22van't+Hof+AWJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liem+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Suryapranata+H%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Henriques+JPS%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zijlstra+F%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22van+'t+Hof+AWJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e12.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22de+Luca+G%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22van't+Hof+AWJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22de+Boer+M+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e13.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e13.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e13.aspx

14. RocchiG. Kasprzak]JD. GalemaTW Usefulnessofpower Doppler contrast echocardiography to identify

reperfusion after acute myocardial infarction 2001

15. Greaves K.Dixon SR.Fejka M Myocardial contrast echocardiography is superior to other known

modalities for assessing myocardial reperfusion after acute myocardial infarction 2003

16. Krucoff MW. Croll MA.Pope JE Continuous 12-lead ST-segment recovery analysis in the TAMI 7

study:performance of a noninvasive method for real-time detection of failed myocardial reperfusion

1993

17.van "t Hof AWJ.Liem A.de Boer MJ Clinical value of 12-lead electrocardiogram after successful

reperfusion therapy for acute myocardial infarction 1997

18. Feldman LJ. Coste P.Furber A Optimal Stenting (FROST)-2 investigators, incomplete resolution of ST—

segment elevation is a marker of transient microcirculatory dysfunction after stenting for acute

myocardial infarction 2003

19. Wilke N. Jerosch-Herold M. Wang Y Myocardial peffusion reserve:assessment with

multisection, quantitative, firstpass MR imaging 1997

20. Mathei jssen NA. Louwerenburg HW.van Rugge FP Comparison of ultrafast dipyridamole magnetic

resonance imaging with dipyridamole SestaMIBI SPECT for detection of peffusion abnormalities in

patients with one-vessel coronary artery disease:assessment by quantitative model fitting 1996

1 SCHR (145)
L FRAEN. L. VRO 5o, BT B AT SR04 SRR BRI AN RIR0G T Bon SR O IUBSESE H 1Y

SN DR S = AJBOH 72535 2007 (9)

A4S http://d. wanfangdata. com. cn/Periodical jrfsxzz200604021. aspx
BB : gkxbll (gkxbl1), #ZHLS: 28067e8f-821f-423f-aba2-9e1f0003e3da

R 20104E10 H30H


http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22RocchiG%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KasprzakJD%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GalemaTW%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e14.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e14.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Greaves+K%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dixon+SR%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fejka+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e15.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e15.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Krucoff+MW%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Croll+MA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pope+JE%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e16.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e16.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22van+'t+Hof+AWJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liem+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22de+Boer+MJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e17.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e17.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Feldman+LJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Coste+P%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Furber+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e18.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e18.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e18.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wilke+N%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jerosch-Herold+M%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Y%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e19.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e19.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Matheijssen+NA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Louwerenburg+HW%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22van+Rugge+FP%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e20.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e20.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200604021%5e20.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e5%bf%97%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e7%9b%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e9%9d%99%e8%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%a3%ab%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%ad%e9%9d%96%e5%ae%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e9%92%a7%e4%bc%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%af%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%8a%9b%e5%81%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a8%8a%e5%af%bf%e6%a0%b9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e6%98%ad%e5%b9%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200604021.aspx
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200604021.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200604021.aspx

