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Abstract

The relationship between myocardial contrast echocardiography and improvement of the left ventricu-
lar wall motion was studied as an indicator of the prognosis of patients with acute myocardial infarction.
Ten patients with acute anterior myocardial infarction who demonstrated successful reperfusion (im-
proved to TIMI grade III) and patency of the responsible coronary artery during the chronic stage (one
month after the onset) were selected. The contrast study used 2 m!/ of sonicated iopamidol injected into the
left coronary artery.

Two-dimensional echocardiograms were taken at the level of papillary muscle on the short axis for
recording in VTR. The results of the contrast study were evaluated using a contrast defect score based on
the degree and width of the contrast defect. Percent wall motion improvement was measured as an index
of improvement of the left ventricular wall motion and CKmax was used for estimating the extent of myo-
cardial necrosis.

There was a good correlation between contrast defect score and CKmax (r=0.853) or % wall motion
improvement (r=0.77). No correlation was found between coronary occlusion time and CKmax nor be-
tween coronary occlusion time and % wall motion improvement.

The results suggest that if the score is high, recovery of left ventricular wall motion cannot be expected
in patients with acute myocardial infarction who demonstrate successful reperfusion. In such cases, myo-
cardial perfusion has not been effectively restored and myocardial necrosis extended over a wide area. If
the score is low, recovery of the wall motion can be expected in the chronic stage even though abnormal
left ventricular wall motion area is extensive immediately after reperfusion therapy. Contract defect score
is a useful prognostic indicator because improvement of the left ventricular wall motion during the chronic
stage in patients with acute myocardial infarction depends on the myocardial perfusion immediately after
reperfusion therapy.
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SYUCHIEERER, BERBELHEITTIAZ LI
L) EEHEHIRF SN0, LOEENRFSN
LI-OEGTHEIYETHILIE, E(RDLATY
530, L LS4 DEFICBWTIE, HEHE
HICHERVSBONIZS 20T, LHEGEEY
By ERC, EEIRMAZERIITEICHRS ﬂﬁﬁﬁiﬁ?ﬁ"
BonTh, BEREY LIIEALRELELELF
h, BRIIEEIRE-TLEIERMD LIE Lti#iﬁ‘:ﬁé
NaEZATHA.

LIy M7 A L2 —Ki#E (myocardial contrast
echocardiography : MCE) ¥/ Ria 2 &L BEK T ~
TR MR GEIRMICTEAT 5 Z &I & 0 LR
RELFMT L HETHY), LHEEICHICHIN,
ZOHEREIIELIN TS,

SEbbI BT CHEEFERRERITERIC
LIy P IR P a-REEREITL, TI-EER
HORELEBOLSEAaTILL, LHERORERE
BLUOLBEOHEBE L OB ZITo 7.

T -2 O EERERBEERTERICSEBREL
THEZELEX RO EFIZH L, urokinase & A7
intracoronary thrombolysis (ICT) BT A Z LI2L D
ERLYUESBONTESLERL-2DOT, fFETH
EHI5.

MR EFHE

1992 £ 2 A-1993 £ 3 AICYBRICBV TSI FlORE
P OTEZE IO L CRBRBERBITL:. €095
AIBEMEZEIL 26 BITHY, LHav P FAPTI-H
HEREATH RIS HEIRIE O S RTBERE 2 TRAER 6 R
um:ﬁi@‘aﬁﬁﬁerﬁfw] L, 12 AROEEREE T
TEER D@ FEZ SN, o a—EEES, Mm
ﬁﬁ%$ﬁ%ﬂ%%thWTéot.%wvﬁz
Bl ER AR 2 720 B L, oD 1 61 GEB 11) (3
ICTZ& ) = a—BEXRBHEEAMNNE L 272058 K
LHCEFAREZIT-7-DT, 10EH (B6fl, 4
B, FHEHSSTR) 2R E L THBRE 17072
(Table 1).

70 b I—-VidERETEEOHIEEDOBR OV
BEE T, 222X, t-PA (alteplase 2.4 X107 IU ¥ 7=
1% tisokinase 1.44X 107 IU) O#EIRAIXG 2 BB L, &

ABIUREDOEFEZHEL TrL LB T—T IV
FIHE L, EEREF L MAT L. T-PA OBIRA
¥ 512 & ) EER:ER 3 T2 TIMI (thrombolysis in
myocardial infarction) grade IIl DEMFTAHF SN T 7=
EBNIA L TidBWTay b5 R MEERHETL, TIMI
grade I1 LT T o 72BN L TR R RTEEIAR TSR
WEBMLAZ)ZATIV PTAMEEBITL, Z3—
HEERIEEFEALE TH o 7ERNIIT L TIE, EE
I E 512 20 53 urokinase 24 X 10*JU TICT %38
mL, HEIY M7 R MELRAT L.

LBy PR MZaA-RENOITI S FFTRAMEEL
T iopamidol % Heat System H#83 I ##42F Microson
D20kHz DF ¥ =7 LF v THERHL, 30W-30%
Mv=r—ar &7 2m 2LEERAICEAL,
ERBOLHTI-EENFLA LERT 8%, W
BB a— Xk GRZ B SSH-140A, 2.5 MHz il 7
H) CEEEILIERL NV TEHEL, VIR I S-VHS
E— FCR&HFLL.

IY b TR MNEORERFHEDOHKHTI Y FF A b
Rl GaiEIcB W TERER, 12 FELER, IE,
O, AEROFEIZOVWTOE=Y —%fTo7z.

a2 bR MEOFHEIZ T O —EERBOHEA L2
B2 & b contrast defect score (CDS) &% E L7-. BT
TR E B O 0 — & 3 BRFEIZoT, EIERH
& RSSO % /R §#iF % grade 0, MR L7 13780
BHEHS 2 A e & D RV EEPH % grade 1, (3 &
ALTa—HBEFRAORDONLWHEFE% grade2 & L
7o. TO—MEEXRIBOLN) OHEIL, EEE#MEO
Hos.LE ) EEREO SO L HEICE ) #IE L.
CDS (JMEERIBNIRLE L #EBH () £ R’ L2 bDORK
fi& L, Fig.1ZR9 &<, #EH 10 Tid CDS=370
Lot

EEEEHREEORELRHATHENTCDS LFEL
BTTE G, wall motion abnormality score (WMAS) % &% 7€
L. BEFHEENEE D 3ERIZSEL, hyper-
kinetic/normal=0, hypokinetic =1, akinetic/dyskinetic=2
L, FEEEHRFEDLHYILCDS & FEEDHET
HE L, WMAS (3B EE) grade & BEEB R EHIFH % &
L-bnn#ifiE Lz, Fig.2 2R dZ8 <, fEF 10
Tid WMAS=380 & 2 o 7.

F-EEREERTERE 1 2 AROEEGONE
& % 77T BB T % wall motion improvement (% WMI) %
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Table 1 Clinical data of patients with anterior acute myocardial infarction
Patient Age Gender  Coronary CKmax ~ GOTmax CDS CDS CDI WMAS WMAS % WMI
No. (yrs) occlusion (IU) (IU) (acute) (chronic) (acute) (acute) (chronic)
time
1 40 M 4:20 4,062 369 0 0 0 200 98 51
2 59 M 3:20 2,130 249 0 0 0 99 15 85
3 50 M 4:15 2,391 559 134 0 1.34 194 104 46
4 54 F 4:20 10,886 837 340 251 1.93 360 347 4
5 57 E 4:30 2,534 243 154 0 1.00 331 0 100
6 68 M 4:30 3,178 360 153 45 1.14 306 236 29
7 65 F 4:00 9,514 738 247 228 1.67 247 234 5
8 65 F 5:30 2,693 178 0 0 0 215 0 100
9 54 M 2:30 1,108 126 79 9 0.63 203 0 100
L Jo 45 M 200 10788 756 370 354 195 380 368 3
B i 0 M 3:30 10,690 1,099 406 208 1.94 406 281 31
(271) (1.30) (406)

In case 11, the numbers in the parentheses show the score after intracoronary thrombolysis.
WMAS =wall motion abnormality score;

CDS =contrast defect score; CDI=contrast defect index:

% WMI= % wall motion improvement

Contrast Defect Score (CDS)
=1X10+4+ 2 X 180
= 370

Fig. 1 Contrast defect score and method of calculation

LAD =left anterior descending artery;

FEL, %WMI=WMAS (FFi#EiER)—WMAS (1 7
A #%)/WMAS (FFHEFE %)X 100 OFFER THEH L 72,

DL R DOIIE L LTIiE, 6 BRI &2l L7
CK ¥ — 7 fH (CKmax) ZFRH L7z, F 7B IR B 281 R
(GEHE & ) EEIIRERHEIT £ T, F721E TIMI grade 11T
DEMITAFEEND ET) IZOWTHHET L7,

HEFT A9 LFE L unpaired Student’s r-test i L, p
005 * FEXADH LD DL L.
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RCA =right coronary artery;

j Same as LCX Area =0
/7] Moderate Enhancement = 1
No Enhancement =2

LCX=left circumflex coronary artery

Q=] %
1. T4
a2 M7 A MNKIORENRANEAS & 5 M o dE
MATENREDIEAL, ANEIRO LI % EORIER XD 5
Nehro7:.
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Wall Motion Grade

Hyperkinetic/ Normal = 0
Hypokinetic =1
Akinetic/ Dyskinetic = 2

Wall Motion Abnormality Score (WMAS)
=2 X 190 = 380
Fig.2 Wall motion abnormality score and method of calculation

2. 2B LUTEMEIO CDS, WMAS OE1L
(Fig. 3)

SIERITEMEA S BERICAITEHERIZ L OIS
L, LHERS L TEESOYWEIED LN,
FEB 4,7,10 DT &, CDS AEfE% R~ LER T,
BEEBEHORENITILALRDON o7,

3. S1HACDS & CKmax, %XWMI, BEDAREAZERFRE
& DR (Fig. 4)

S CDS & CKmax & DREIZIE r=0.853 & RifF2
HEFEON, FERFEERICOHERRKEDE
boIRL, LHERRHBOL W EATRRI N, £
72 CDS & %WMI 123 LTd r=0.77 & LW
BERL, S CDS %K & WIT EEHIADEES D
PEHFEBEVEVI)HEIRO LN, —F, BHH
ICEEEBEFHEAILVWHATD, LHERKESR
Fehh, BUuRICEESHOREIHFTEILIL
AR S 7z, 2MH CDS L TEEIIRPAZERM & DRFIC
VMBI Lo .

4. Urokinase 24X10* B{I(C & % ICT EIIC L V)
CDS fEDNET 2538 7= 1 fl
AHFFE T CDS 25K & <, urokinase 24 X 10* BBAL(Z &
% ICT OXF&IZ% - - DIFFER 4, 7, 10, 11 D 4 HT
Hoths, EHATIIAT—FNVEDAT V22—V D
EETHRITCTE b o7z, EF 1013 ICT 2T L7
A, AT =T NVOEREFEBERFAOREL D IETFIT
BY, $7-CDS b ICT Bl &E AETHE O RICTE

WMAS

w4 <= @

300

200 -

100 -

1 J I 1
0 100 200 300 400
CDS
Fig.3 Change in CDS and WMAS from acute phase to chronic phase

O : acute phase and patient No., @ : chronic phase
Abbreviations as in Table 1.
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11008 1 Y=1338+24.4X
16288 =0.853 °
9020 P0.005
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Fig. 4 Relationship between CDS and CKmax, % WMI in acute phase

Abbreviations as in Table 1.
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SHUHBEERERY 2HETYREABA SN,
T-PA AiEEERBREEREL ZRITLI2L I3,
TIMI grade 2 ¥ TORBMFEOFHRIE SN TV /208, F
B EEBIEHRD SNz, EETERBIIRFE
MrEEmMU 7z, BFATRE 6 DREERIE 14% AT
FTHALAC S »hboTEEREIRELT, &
THIEABRILE & 1 55 3 i ABGERE £ TORERMB I,
VARTAIWVALATI 7L —AQI0F) Thol, o~

b7 A METRATTITRXEEBRESRICh/ ) 2 a—
HERERIEASTED b, CDS=406 T& - 7= (Figs. 3, 5-
A).

70 b3 — )2V urokinase 24X 10* IU % 20 48
TEALTICT %#1To7 &2 5, E2ARKICIZER
BIEDTR - 7245, i TATECCTIEEE 3 Amikeisifi s <

DEZHIBERERAT3 7L — 4 (1.558) L EHICK
EL, VTR METOHALLLEE LA 232D
CDS=271 |22 L 7= (Figs. 3, 5-B).

DRERD O DREE T, LEFRRLRIBEFD 13 OfL
BiZar b7 A MEOBLEBE T,
curve i€ % &, ICT % (Fig. 5-B) T3 EITRTIC M
LS R =2 ooz a—HELANRDO LN,
DFERAICTEMIC L VHE SN/ EDTRES N
72 (Fig.5-C). 1 # AR OTEEMRER CTIIE 2 A0
ELEEDHELTBY, E3INAKTE COERLFT
EREIZNM 7L -4 (157%) Thol:. FH#MEILE
FiLNIVTIRE 2 AKRDOXEERBTOAL I —HEE
LRAPREDHHNT, CDS=208 TH o 7= (Figs. 3, 5-D).
BEEEIIBVWTHICTEI Y P TR METHERNHE
5 M 7-ERAL I hypokinetic T - 7275, BERDEL N
Lol 8 2xAKEBIE akinetic DT FETTH D,
%WMI=31 Tho7:. EEELICLHEEHRHFII
53% THo7-.

DEX Y, BERER, ICT DEBMIZL > TLHE
HEVE AR O N ER TATREB TR O ERF S 1,
noreflow D ¥ ¥ T o 725 2 ¥ HIFER T30 F53E5E
PETLTLE T MBI TRBEINT.

% =

S OHEEEN I T 2 HERBEENEZESL, &
MEAERE LSBT, OFIV FFX ML

time-intensity
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I-REEfT AT, BESHRERESRICT I —EE
BERTHEG L RIETHEFI DY), FIEIIEREIC
L, BEHICHL»IOEBESTREIN TS L,
1992 4, Ito 52 2k L, D%, EMHHER WL
DUHBERETER LRV ELLAONE I
Lol bhibhdURIE hVEFEOEEIZEBL, =
I—-BEREELBENTLIZLICLY, FEOTFH
BLUZLITICT 7%z EOREBH 2 GEHB N ORI
T B U[REME % & X, contrast defect score (CDS) % X%
L7z, BEFREICOVWTHRLKHE CEAITE 5
wall motion abnormality score (WMAS), & UFZnh
HE X H E N5 % wall motion improvement (% WMI) %
BE L7, LHEREOEEL LTI, BEREET
FBEVH LEIRAIR S 5 - ORI % 25, #iE
DES % Chmax ZHRA L7,

% B CDS IIEERBORE L ZDHWHEIZL ) EFHRE
NBEBETHEDT, 72k 2L grade 1 DEFAT90° T
& BHFEFI L grade 2 T 45° DEEFIE, & BT CDS 790
TH DN, LEHERTFMEL L CIREIRS. 22
THERBOREL EELT 570, CDS 2 HEE
BIR DX ELTEIB O AR TR L7 contrast defect index
(CDI) 8% L7-& 2% (Table 1), %WMI & i r=
0.78 £ CDS & [FEIfkIZ L WiBI 2 57 (Fig.6). LT
COBIIBNTH, CDIA1 LT % SEEESOYER
3L <, CDIA 1 2R 5 LEEEHUEE S REICE
(Y, 2L BB LIZEALZDHELLED RV
FARINTEY, BERBEEZRO LFHERIRED,
BEEBIOWEICHEHRICHES LTV H I e RSN,

Contrast grade & wall motion grade & A0 3 5 % &
i, Fig.31BWT, FEFL DITy=x DFE LTI
KI5 THD. LIAVBEMRERE ) I, 1FL
AETRTOEFPEFIRLL TS, THITHE
MEZDLHITFREIRFED /- ICEEH A EELTB
57, 17At% (@), y=x DHBNDERIHALND
DIZ, THRE,SBREEFHFEEL CEX/-FTRTHS
EEROND. E7-5EH 7,8 TiE WMAS 13 247 & 215
LIZIZE%ETH B A%, CDS i&247 &£ 0, %BWMI & 5%
£100% L Eo072K B%oTHBY, MEH 8 ITHIM L
BEERLTWS, ZO2EFIIFABEOHEEHFTDH
N 7%A35, CDS DEIZE D EBHLEEEEI DN EL R
L7zfEfl & L THRRD S 7o 5.

DEDORRELY, SHOHEERERBEEBITERD
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Fig.5 Echograms for MCE study of case 11

A : After PTCA. An increase in contrast was found in the perfused area of the LCX, but not in the perfused area of
the LAD.

B : After intracoronary thrombolysis (ICT) using 24 X 10* IU of urokinase.

C : Time-intensity curve before ICT (A) and after ICT (B).

D : One month after PTCA. An increase in contrast was found in the LAD perfused area but not in the D2 perfused
area.

MCE = myocardial contrast echocardiography; D2 =second diagonal branch; ROI=region of interest. Other ab-
breviations as in Fig. 1.
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Y =92.6 -41.4X
r=0.78
p <0.01
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0.00 0.50 1.00 1.50 2.00
CDI

Fig. 6 Relationship between CDI in acute phase and %WMI

Abbreviations as in Table 1.

CDS EAK E VT NITER 2. OHBERIIELNTES
T, FERIIILE 2 LEHEREANE Z 1) BEEEh o B 1A
BTERWVA, —7, J[EHIZ WMAS HPKEVFE
T, CDSfEAVNE LHERHLSHE L T, 18
HECIZEEEB DOYUEPHIFTE B Z LRI S N7z

CDS (303 >~ M T R b a—XiEED noreflow 18
BEBEELZ-DDTH 525, no reflow HEHIEKIL,
1974 £, Kloner 59 451 X DEER CHRREEMRFRIRES
TREAL72bDTH Y, TF Ambrosio 5'V % Jeremy
H2F, 1 XDEERT, 90 FHEHAEL LI-BOFEIE
TIE 21X noreflow region I3 1X & A ERRO WA, &
MFEARIzN TV 52D HAH 5 7 no reflow region &
WAIZLAY, 34 B CEMERORKRERICE T
ETHEHEL TS,

bhbhide b OSMER.CHIEERERBEERTE
BISLHIY P IR PZI-RETEDSLNS no
reflow HE &, 1 XOERTHED SN 5B noreflow
i, REAMICRLZ>TVWADOTIRZVWAEEZTY
5. BMEROEHEITEEHREE D 205 EHEAEL -
%, BHICBBREINZHIDOTHEOT, LHIELA
BEFZ 2o TVRED, L ZAHHERRFFETIE, Fig.3 (2
AT LD, BEAETRTOES TEME CDS DI
A, BEFICR > TWBIETOEMERICDS & hiE
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LTWbDiL, BMEERTREN/ noreflow R L i

HENGVWERTHLLEDND. —F, L FOLE
BEOGEIXT 70— LARED D HRFEFICMEHT
STHEMAELZREI L, DBRERA ICEMERMEICE T
BAMEY, £NAMEER TRMYICH SN TEMME
ZPAZEL, UMERL NIV TDnoreflow 252 % L &
bhb, ZLTENDSAXOERTIEI NI AP
I-HETLLAZI—EENFLERT S, & D5
BRI - HERBL LTHATWAD TR
WRLHEREIND, bHAAMXDERTREN 210
reflow b FIERICHEIT L TWAIXTTH 575, FilliiE
BEEROI Y F I A b a—-HETRIGM~RIC & 254
EDRDZIFTTVATREE D 5.

FEBI 11 TICT 28T 52 &2k ) BERIES
N7z &3, MUMEREZAZEL TV lgdrs BRI h
Tl eaREL, BEEREERDONE o705, F
A% EREIEDTR - 728 2 WA ERERO LG %R
FTahho/el eExEbEo L, ICTEMIE no
reflow WEIZFEFICF 2GR CTHo - EZ LN,

LREFAORERL Y, B OHEEESIINTAE
ERBREEITER I OH IS P TR P a—ERT
VW, JLEEZ: noreflow RO 7234, ICT DEMMIZ LD
TEEIRAAE D MARERE % 1T 2L, MARDRES L7205
BIEDETHMHIE S N, LHEEHFAIL A X DEERT
REN7znoreflow region ICFRF I N B DT, FHEI K
EINDEFVHEMTHOTII LI LEZONS,

B bW

St OHEEFERBEBITENOBEHICBITS
EEREHOYUEEDL L UFRIL, BEREROLEH
EGLDOEE B I N, contrast defect score (3T
DTFHCERTHLLEZONT. TLEFDEOKRE
HEEBICAT$ 5 ICT BINE, FHRBEOEHLFERL

RAETRRMENH DL EEZEZ LN,
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[l SRR SE (U C BT L ST (TIMI grade 3 128(E) L, BHH 1 »AK) 12
bEEREEROBFELED S 10EFICH L TLHIT Y M7 R b a—E (MCE) /17 L,
B ERE B ER L OBEICDOWTIRE L 7.

L3>~ b9 A b= 3 —[X#EEE sonicated iopamidol 2 ml % FETEEIRANICIEA L, Wi —
Bk % SEh LIRS L~V TATW VIR ICERER L 72, 3~ b 7 X PR OFHEII: o —EEXIED
FEREELIEATY IZ X Y contrast defect score (CDS) #ixE L7-. 2B L WEHIA O EEBEEEICK
EEDOEE L L T % wall motion improvement (% WMI) % i%%E L7-. LHFEFLEOEFEL LT
CKmax ZfEA L 7.

CDS & CKmax i3 r=0.853 D RIF2AHEEZRL, %WMI L DETH r=077 D X WHEEZRL
7. EEIIRBAZERER & CKmax, %BWMI ORI X WHBIZRRD Do 72,

INLDFERDS, S OHEEICH L CHERRE 2 BT LILITERSE5N TS, CDS
BREFTERICIAER 2 OHERIIBONTB ST, LHIEREHEIIL  BEER O RIE X
HFTE VY, —F, BERERICEESHEEHEBEILVIHETD, CDSAVNSITHITENE
BICBEEBOWENF T TED Z LRIRS .

PDEXy, BHOGHEEOEBEHICB) 2BESHORER L, BERBRERITERD LHE
TREOBREICHESN, CDS BFROTFHUICARATHLLEZLNL.
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