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Usefulness of Dipyridamole and Dobutamine Stress Echocardiography
in Myocardial Infarction
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Yang Soo Jang, M.D, Hyun Seung Kim, M.D.
Division of Cardiology, Department of Internal Medicine Yonser University, Seoul, Korea

Background . The dipyridamole and dobutamine stress echocardiography have been studied
as a non-invasive diagnostic test in coronary artery disease. Recently, some authors have exten-
ded the usefulness of these tests to predicting the prognosis of myocardial infarction patients.
But as far as we know, there was no literature which tried both tests to the same infarcted
patients group. So, we performed both tests in the 23 infarcted patients to compare and evaluate
both tests as predicting the progonosis in myocardial infarction.

Method : Patients underwent (1) two-dimensional echocardiography under basal condition
and after dipyridamole infusion for 4 minites at the dose of 0.14mg/kg/min, (2) another two-
dimensional echocardiography under basal and during dobutamine infusion at each dose of
5 to a maximum of 20pg/kg/min at 1 or 2 days after dipyridamole stress echocardiography,
and (3) coronary and left ventricular angiography. Preinfusion and peak infusion images were
analyzed independently by two different observers using Nova Micro Sonic soft ware(DataVue
II and ColorVue II analysis system). The segmental wall motions were scored as follows ; hy-
perkinetic . 1, normal : 2, hypokinetic . 3, akinetic . 4. The test response was considered positive
if abnormal wall motion and reduced myocardial thickening were observed during drug infusion
at the vascular distributions except the akinetic infarcted segment identified during basal condi-
tion. The coronary angiography was analyzed by measuring the maximal luminal diameter
stenosis with caliper and 50% or greater diameter narrowing was considered significant. The
sensitivity and specificity were calculated by comparing echocardiographic prediction and angio-
graphic findings.

Results . 1) Among 22 patients with sufficient image in dipyridamole stress echocardiography,
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13 patients have multivessel coronary disease without resting akinesia of non-infarcted segments.
Only 5 patients showed positive findings in Dipyridamole stress echocardiography(sensitivity,
384%). Among 9 patients who has single or minimal disease, 9 patients were negative finding
(specificity, 100% ).

2) Among 21 patients with sufficient image in dobutamine stress echocardiography, 12 patients
have multivessel coronary disease without resting akinesia of non-infarcted segments. 7 patients
showed positive finding in dobutamine stress echocardiography(sensitivity, 58.3% ). Among 9
patients who has single or minimal disease, 8 patients showed negative finding(specificity,
88.8%).

3) In hemodynamic changes, dipyridamole stress echocardiography showed significant cha-
nges in heart rates and double products and dobutamine stress echocardiography showed signifi-
cant changes in heart rates, systolic blood pressure and double products.

4) There was no significant side effect during both stress tests in acute and old myocardial
infarction patients.

Conclusion : 1) The dobutamine and dipyridamole stress echocardiography are safe and
easy test for myocardial infarction patients.

2) The dobutamine stress echocardiography has higher sensitivity than dipyridamole stress
echocardiography for identifying multivessel coronary disease in myocardial infarction patients
but the dose of both drugs were relatively small to get the adequate results. So the high dose
of drugs must be tried in feature study.
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Masini(1988) 52 0.84mg/kg?] dipyridamole -3}
AZSIHAAE FEFFA 2SR} FARE oY
T (sensitivity) & Ho|HA (719%vs72%) 2T &
o] % (specificity) & YElITR QY. 1988'd
Mannerings©] &% 3t AHAZ=ZAMe} 20ug/ke/
ming dobutamine}- 3} HALE vl ALdto] 88% 9 A
A % (concordance) & BR3P, 1991 Sa-
wada's2 30pg/kg/ming] dobutamine #3F Az
HG2H GdEFAS &l 81% 9] vz o
FAA U] 100% 9 dU=E g bt
AT, HZo & ol & F & Bk 44
& HudT7E AP gled, 19919 Previ-
@it Ze 7o #FHAY oM F FE
3t AxISHHALE A3t dobutamine-3}
AzxE37H £2 dRUEE 7HA 2 2 dipyni-
damoled]] Hl3] EAWE o Fo] Fugivin B
T3P, 1981 SchusterEo] 4274 o] 39
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Zt A Y3t BLE UAdT SRl A 5 2Y9E S
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1) FE87|Z(Criteria for inclusion)

(1) 34 A234 3z

-3 71E

D30E ol A& & AYAY FF

@AAEAY A2 274" 2mmelde STEY
Fs Qt

®@8x AA 5247 Creatne kinase)1001U ©]
3

o] & ) ol wEde &

(2) AT A2 &=

-84 AR 4E R xS HAA
IR 2E 678€E ool HEJA &A

(8) BA7F HAbel tigt AP S AAB AL F 7
=t

2) M|2|7|Z(Criteria for exclusion)
(1) olgiet £ A% £A9, ongle AU

Az zdo] Qe X

® A4 W19 (ventricular tachycardia)

@ A4 A# (ventricular fibrillation)

@ WA =AE(AV block)

@ AAY A% A (intraventricular conduction
delay), 2z} A<H(LBBB), $Z *}<(RBBB)

(@) AAYY Ho] Ue A

(3) 5 W ol A2AHFo] AW IR

(4) At 343 ZEAB=Z 1Al 49t
A& A E3te 82

(5) A g3 Ao FE34 FoUt fle
=}

23¢] o] A5 FHAZ BT 14 94 =
AT AZRFo|A. o] T EA7E 229 o
A7F 19191 e AHEEE 344914 73
ARARNE P 43 56749 A2 249
F-9& Mol 9o, Ay 9 Zuo] 34, F 9 o] 44,
shgo] 7). 2L EHAHS 7Y A 7
AR, T ol e FEHo| e AL 15
ool A QI Th. 14 ] Exle 4719 2 3§
FA AZHMo] oy BEY 2Asd 99
Ae A FFL vk 34 AIEA 149
Z 9ol M= AFAHA ¥ 283 A (Urokinase 300
ot unit) & AHE-E AL L o]9] Ao AE Hepa-
rine®} Aspiring AM&-8tcH(Table 1.)
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A ZANFToE 49 Fxe 4 7~8¢
A WA dipyridamole ¥-3F AZF3E AP,
1 t&'¢ dobutamine #3 A2 & HE AP
ok ZAF AlRA e A S Al BE FEL
A% FAstAh o] AT P 2F ool &
FAzAEE AYEA A7 A2EN8F &
9dAe U F JAUF S0 3HE F 4
AT AAZ do 2L £M2 NYEY

3. Dipyridamole B} Dobutamine 53} AlZ&5n}
At

A z&1 7|4l Vingmed(CFM 750, Vingmed

Sound A/S, Norway)$} H%7](transducer)= 8.0

MHzE °]&stith. &= HAEZFANA dx

BEo] @ FAAY 42945 AP F dipyni-

damole 0.56mgkgE 4% T AFIAT. FH7)
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Table 1. Clincal, angiographic and echocardiographic data

infart Coronary Artery Stenosis Dobutamine Dipyridamole
Pt Age/Sex Location LAD % LCX % RCA % SEN SPE SEN SPE
1 68/M INF M40 D99 M30 FP TN
2 65/M INF 0 0 M80 TN TN
3 73/M ANTL D90 P100 0 FN FN
4 46/M ANTL P100 P50 P100 FN FN
5 60/M INF M60 D70 P90 TP I LAD FN
6 46/M ANT M100 P60 P30 TP I LCX TP LCX
7 54/M ANT M8o P70 0 FN FN
8 50/M LAT D’90 0 0 TN TN
9 53/M ANT M50 0 0 TN TN
10 59/M INF 0 P70 0 FP TN
11 54/M ANT P95 0 M38o TP : LAD, RCA
12 65/M LAT M40 50 D60 TP ! RCA TP : RCA
13 58/M INF M70 0 M50 TP : LAD FN
14 64/M ANTL D60 P70 0 TN TN
15 54/M ANTL M50 0 M90 TP ! RCA TP RCA
16 46/M LAT M85 P100 P100 TP : LAD FN
17 54/M INF 0 D40 P70 TN TN
18 60/M ANT M90 D40 M80 FN ) FN
19 34/M INF 0 0 0 TN TN
20 55/F ANT P80 0 M50 TP . RCA
21 63/M ANT M90 D60 0 FN FN
22 55/M LAT D’100 P95 M80 TP ! LCX
23 62/M ANT M90 0 0 TN TN

LDA  left anterior descending artery, LCX : left drcumnflex, RCA : ritht coronary artery, SEN ! sensitivity,
SPE | specificity, ANT : anterior wall, ANTL . anterior and lateral wall, LAT : lateral wall, INF . inferior wall,
P proximal, M ! mid, D ! distal, D’ ! diagonal, TP : true positive, FP : false positive, TN ! true negative, FN ! fa-

Ise negative

ANZEHMRE 2E x9S AP super
VHS tapedl] 5313815t} 412 &0t St Al 2o
55, 5 59 3] dehiAY 429 24
B 259 o] o] 12 go|doll A © &35tA VERGE
B 719 Aol glow 20874 Al st
Aok AAF B F ol sEoloh 24, 8, A S,
Byoo] W3lE 712k 12leads AHFEE AAF
A2t FAAr A F 23]o) A AlEte] w3
AP &% 2280l JehAY 5o 2AsH
ZA] Aminophylline 240mg& ¥ T3¢t
Dobutamine 3} 4% x Z& AHdA 5
ugkg/min®] £330 2 A|F3le sEAC T 5y
kg/min ¥ ZFFSAA HD 20pg/kg/min7tA] A] 3
3, sErith F4, AubEd, 8, FEHe

WEE 7128 QTh 12 leads AAEE ZHAF A3}
ArF A ¥ 23] APt njwEHch. HAEF
Ag RRont A% 1Y (57 ¥ 220
mmHgold, ©1¢7] ¥t 120mmHgold), 9%
3 Autse 85%0 =B3H AAE Fa3
Aok AAAZEE A3 20871%) A1k super
VHS taped] 7]E23I5 )

4. AEZTIZAY] B4

Az2EaArN e FEE 95 DH X (parasternal
short axis view) 2 7] % (basal level), F7+&(mid
leve), 4%+ (apex leve) & 7123 3 F34 #
S Y HE (parasternal long axis view), Ad4W &
YA & (apical 4 chamber view) 43 2% @A % (apical
2chamber view) 2] &A1& super VHS taped] 7]&
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Fig. 1. Diagram of regional wall segments and distribution of coronary perfusion. LAX, long axis ; SAX PM,
short axis at papillary muscle level ; 4C, four chamber ; 2C, two chamber ; ANT, anterior ; SEPT, septal ;

POST, posterior, LAT, lateral ; INF, inferior.

39t 718 E tape F4
AZFM 6583, F3A F =
stgoen, AFH 44 Gz Adow; oH
Zt7] 65 B4 (Fig. NP F3d7 Hurst
Ale] A A2 £% 9 W3 E DataVue I and Co-
lorVue II analysis system(Nova Microsonics,USA) &
o]-g-3te B3t

gatel ABA ARE FEH &A 3= F A
Zo] A&7t &3-F (Hyperkinesis), 4 (Nor-
mal), &%5%H8-5-A(Hypokinesis), %% (Akine-
sis)€ 72t 1, 2, 3, 42 SHE Fo ¥
P& Nz G HAZ 59 ol FE B
A HEgE) A2 ZAMoE BAHE ol99

e

A 2N 4o A=Y 53] A
Hel BEWo] 25 Fito] Qe A E A
BARAE Azl R tE F R 95
3t FAAAT 59 oo BAHUSE YA
22 AFIIHUY. AIEFY ol FUHA M=
g 7&o 2 Hrisld E;lt‘:ﬂ A FoHd
TENHEHHE §£-o] REFoE, oUW
-0l %%“?_ FHo T%2°§ 33 &
2 g e, FHAe Juyst
T 5H0] Y= BLE FAE
7I1Eo 2 EFAA Hristd ol2F JF Mg
EE gldtodm iz} o). FAoldd 4 2e
5o A EFoE Helsle A g os
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Table 2. Hemodynamic responses to dobutamine and dipyridamole infusion

Dobutamine Stress

Dipyridamole Stress

Rest Max. Dose Rest Max. Dose
Heart Rate(beats/min) 6712 81+ 22( 7.9) 67+ 12 86+ 22(23.6)
Systolic BP(mmHg) 115+ 18 141£21(20.0) 11518 115+ 19(~10.9)
Double Product(mmHg/min) 7826+ 1997 11296+ 2983(25.5) 7826+ 1997 9062 7 72169(15.
6)
Double Product=Heart RateXPeak Systolic BP
The values in parenthesis means amount of change comparing resting state by percent
sttt 24 5 F $ZA Alold ool A 3 HAME &4
o = g A 39 AFA ot 43 2) .
Ak, Solg= true negative X100(%)

5. ASYxAZHALS 2N

f3ee e FAAA BEHxRIEE A9
A9 (projection) o] A Al8 &, H4AH =H&ES
AR 30°(left anterior oblique) 9t $-A AL 600
(right anterior oblique)® 57§ (cranial 20°)-&
7oz 3t @gxtuitk b HEE Hrig &
AE A= 2FY 233t AJA3AT ol
AL 829 JAVISE RE2E F AN #
AR o3 AW FH] A= YL T4
59 AT E Hrtstgo.

#5Be A&} A (left anterior desending ar-
tery), 3] X x| (left circumflex artery), %259 (ri-
ght coronary artery) 2 2 W0} {39 AT & cali-
perg ol &3t Hristed, FHZAF 50% 014
HEE guide Aoz HF3HH

6. SAHLY

2E $x9 Aave AFH AT )
AYHAT. AW E(sensitiviy) & ©EH AF 3

AS AL 2 R T, 5ol % (spedficity) = A
AR 9] BFHE AT o e ol 9 ogle
Fzto] gle DU IAF/AE UG L 2 3o ol

& 3 o3 ALtsdch

D
true positive
A== trué positve+ false negatve

true positive . TFH Aol oA 3} 4
Z2SHPANE A

false negative : ¥5 % AL ot F3} Hx

X100(%)

true negative + false positive

true negative : ¥EH o] HAFo] gloWA K3}
AESHAE 4

false positive : #FH ] HFo] goAA 3}
AESAAANE ¥4

28 oz g Bolxolo) ZHEdS Aujsl=
#HEHE 29 19 7IEEA 29 Hizg 5ol
=& A, olv fAEE E4E A9
A el ol v FAdAMe FAdolzta H
TH A @Al A ol 540 TEZ 7
%71 W&ot

248 Fgo o2} wilcox test, Mann-Whetney
test, paired t-testg Al 3] 11w & Hristh
Pgko] 0.05 Wito]d FAE A onE Fo3H
=2

he

E< ot

1. 89S3H w3 (Hemodynamic changes)

Dobutamine®} dipyridamole & Fo] 38 33
o2 F#£F7] "ot oJg¥Et ¢ WutrE £
st Az g7t 259 YA Y HAXE F
A%x g ¥lw 3%l Dipyridamole ¥3 4 x& 5}
oA Tz 9] wut4=9} double producte Z+7] 23.
6%, 16.6% 2] 717} Ao, 271 F 3 Pt
delME Qogle ¥Wsty gtk Dobutamine
3t Az ArdAe #@uy, 57 Hu
&3}, double productd] YA FoJ ol H|3) 2}7]
7.9%, 20%, 26% 2 37} HGtH(Table 2.)



Table 3. Comparative sensitivity and specificity of do-
butamine stress and dipyridamole stress
echocardiography for identifying multivessel
disease patient as standard and extended

criteria*
Dobutamine Dipyridamole

Sensitivity-S 58.3%(7/12) 38.4% (5/13)
Sensitivity-E 83.3%(10/12)  53.8%(7/18)
False Positive-S 25%(8/12) 0% (0/13)
False Positive-E 50 % (6/12) 46.2% (6/18)
Specificity-$ 88.8% (8/9) 100% (9/9)
Specificity-E 77.8% (7/9) 77.8% (7/9)

Standard Criteria means that only worsening of seg-
mental wall motions were included as positive criteria.

Extended Criteria means including as positive criteria
the patients who had no wall motion improvement du-
ring peak dose

False Positive means the multivessel patients whose
normal non-infarted coronary artery revealed abnormal
wall motion as each criteria

Sensitivity means probability identifying multivessel di-
sease patient

Specificity means probability identifying single vessel
disease patient

2. Dipyridamole 3! Dobutamine £35} Alx21}
To CHast Zaelg Tt & £ Us oflal
zet 5olx

F 239|9] $ALF 2290l A Ao FE3 dipy-
ridamole ¥-3t H2&3 d4E d& & UATh
o]F 14dlM F Aol gosle e
A, 1904 s a8 59 4o
FE5ZololA BN A2ty r). 13¢5 540
A Ta AT &FY oldol #EEY 38.4%9
AUz E RYgon, Hatxga A 248 B
de 4d¥8d 7dE T F 9dF 992
Eol=E 100% HtH(Table 3).

239 F F Ao FE &} dobutamine ¥3} A X239
GFE 42 F ANY dE 21499 olF 139
dAE FEHW 2F&AoA F Rt 99
e o] Aoyt 1 F 1de ojn] HA
ool Aol REZo = Hrls o] EAdA A
93l At. 124]1% dobutamine ¥3} A& & 3ol A
olE FAREY oS B4 Fxe 7=
M 533%9 RUIEE By, #FH gL
HEAEL7} olv] FAE &5 FHE Holy &

o] e Yol UAG 9¢]F 8oflellA
FTAaATY EF01FE BFE 5 AT (spedificity
88.8%) (Table 3).

%4 (positive) 2] 7]F0.2 H3 B3A] F4 A
59 o] gl A¢E XHAA E4HY, di-
pyridamole®} dobutamine®3} A2 &3 xo] o7l
St 242} 53.8%(7/18), 83.3% (10/12) 2 H7}5 =]
2O E @ @RFo A I FEol 4] 46.1%
(6/13), 50% (6/12)7tA] F7}3ld o83 7|Fo =
EAgtede 727 A} H(Table 3)

3. Dipyridamole % Dobutamine £3} AX3u}
To| Foift HAE 7Tl s oExE £
Ue oaize} ol

40 SEF 949 dipyridamole ¥3 Hx
SHEE dA™ AT A AMe] e
Aol FoF ol AW HL BF 25
MEA, o] g AL 247} o] B R
i § dipyridamole ¥-3} 42 &9 x9 dUEE 40
% (10/25)0]11 B0l 87.5%(21/24) A TH(Table
4). o] A HHPNA R3} AxSod ¥4
o2 Jeid #3 4402 vehd 9 ¥
AATE Z7] 80 17%, 72+ 17% 2 FAS 2
A o gFe] ddoeu A e gidd
(Table 5).

Dobutamine ¥3} A%x &% 3¢ drirs
56.3% (18/23), Bol%¥x 77.7%(17/22) Q3L (Table
4), g3te] QA ¥# F 2AFA (true positive) 9
=3} 984 (false negative)$l T 3o A E
Z}7) 722 17%, 13t 17% 2 BAZHCE K3 A

Table 4. Sensitivity and specificity of dobutamine and
dipyridamole stress echocardiography for
identifying stenotic coronary arteries except
infarcted artery irrespective of patients as
standard criteria

Dobutamine Dipyridamole
Sensitivity 56.5% (13/23)  40%(10/25)
Specificity 77.8%(17/22)  87.5%(21/24)

Sensitivity means probability indentifying stenotic co-
ronary artery in the all diseased vessels irrespective of
patients

Specificity means probability identfying normal coro-
nary artery in the all normal vessels irrespective of patie-
nts



Table 5. Average diameter of true positive and false
negative coronary artery in dobutamine and
dipyridamole stress echocardiography

Dobutamine Dipyridamole P value
True Positive 72+ 17% 80+ 17% 0.308*
False Nega- 73X 17% 72+ 17%
tive
P value 0.924 0.26#

*denotes differences between Dobutamine and Dipyri-
damole Stress Echo

# denotes differences between True Positive and False
Negative Groups

o7} gtk IIFAEE B T A FF A
T+ dipyridamole ¥3} 42834 dobutamine
Fak A xS xd Hla s velsted, A3
frol 2 YUATHTable 5).

F 3t A xS F2ol e EHe 71
A2 g e E4d FEA ¥da #dHe
Aol Age BACAA A7) "WEelt

4. A|x15_4 1:113}9_} .gEOl 3

224) 2] dipyridamole ¥3} A X283 ZHAS 59
ANx AFAHJ FH5& 43t HALE FE3A
=, o]F 2¢fi ko] B3} HZxF3 HAAME gn =
FTAhEEY o4 A I Jde ¥
zto] Atk UHA soe F sl 9
Ae & FFe] AR F3F Adxe3 HA
NNZ SA4IATh #3F AxL9 AALE A
12lead A A=A 309 A 2mm ©]/4de] sTHS 4
Fol A=, o] F2d A ¥ A2 &9
AAMG FAAE RolHA #FW 29Ed J9de
Hto] gloy, UnA 1de 33 24 9o
gde HEFo] NS ¥ ol F3F Az
A T4 A2 59 sy #FEHA g

219 2] dobutamine ¥ 2SI HAL A3 o F
20lol A FFol ARL, o] F 169 B3} A=)

AN polEA BEW 29E4 oolE ¥
o] AQom Az I SHOIUY URA 19
98 292 NNE oE W) PR
AAEA Wake 1A BRIAEE 2at A
287 A S4OIUT YT 2IEA AnIE

A= AUt

5. Wall motion score index2| H|1l

zhzbol BEzAA] diF] FAANEE BRIYP T
oA FAAe 7T WstE K3t A3} v}y
A& WMSIE o] &3t |ttt

Dipyridamole ¥ 3} 422329} dobutamine -3}
AzS a0 AAbA FA4Q1 o] wMSsIE Z47] 2.8%
0.5, 2706224 dipyridamole %3} HZx&3t
ToAE H3F W wMmsigh FAIFeR fo%
=}pol 7t Ao, dobutamine Tl M E SAH LR
F& ol HATH(Table 6).

2 @

1981'd Schusterg-o] FHAZZAF 4S5 &
Aol Al Qo] A Rgjolole] EAANA FHEA
W37l FAHE AS A3t veds 2E3E @
o} 39, FAAZAMST AN FEAE AY F
Wol BX7F #Ae] dFe Hrie g P
Ago] o] Fad AgE HriEI, HZ7A
ole] Ag A& &5 F& HHAEY +F F3}

AZE&T HAPE o] &5 Ut 22 A H o2
+5E P37 o AV O UL, F
R3L Axgue Ze AW 43S A7 el
797 Bol & Al Hi Yk HZolyF
%de—% 4T F Je WYoz B R 4

Z&y =7t AFEH I 913, 1 5 dipyridamle#} do-

butamine ¥3} A2 &H=7t AF 2 A
fL3ty Hugm 9u}eri0iL12161720) 19871
AmnstrongS & AT BYF FANA F F3t

Table 6. Wall motion score index of true positive group in dobutamine and dipyridamole stress echocardiogra-

phy
Dobutamine Dipyridamole
Rest Max. Dose P value Rest Max. Dose P value
2.5%0.5 2.7£0.6 0.09* 2.3%0.3 2.8+ 0.5 0.04*

No statistically significant difference between dobutamine and dipyridamole groups
*denotes differences between rest and maximum dose
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AZEZIFHATE ASAN 0] URD FAo] H &)
ARzt 4Fstn oy gdd "A8E A
gl = o Fobitka Eauslte, B8 xS
oo} {8438 H7H3E uhr a2, 1988 Manne-
rings & &% F317AAM} 20ug/kg/ming] dobuta-
£ vl2sle 88% 9 YL viE
doe 2FE Ao, 283 dAAA HAE 8
o Bastgo®. 1992 Mazeika$ & 20pg/kg/
min® dobutamine %3} A %x&d7} d59 A3l

oA 78% 9] AL} 93% 2 Eo|EE Zt=rn

s

B om0 1992\ Vissers FERE A%
S5t A2 Mol FAHTY EFoNE I
94 £ de F83 IAhioln &t 45 E
AR 7 Ae T2 FJEE E& F Udn
B 3138e)12 | dobutamine #38F A2 &3 HAle ©

T3 AT Id ¥ opE A2 AT o
o] Hriel A8 We] Mo o 19| F&
A& t3j7tz 9l Dobutamine ¥-3F A& -85} 9}
o] dipyridamole ¥3F HZEdE AIANF
Aol o} EFHRIFFAE dAT & e W
HoZ AF HI U3, B BioA 19 49
=& %371 A3 8% dipyridamole ¥-3} 4]
22957t AFHa Qs AR Ho 2 19
86'd Picano 59| Hilo)|Ae} o] 1 &aFoA] o
Te7b Aol vjsf oJoyA FUHHAGE B
iEo] Yo}, 1989 Josephsons & HE-E ]
(0.56mg/kg) dipyridamole® A}&3}e], A3
Z7191A S84 Wst7 vehdr] 4 (vulnera-
ble) & AT & JAoka Bustg !, 19923
Mazeikas & 18 %9 dipyridamoleo] wj7} 3%
T8FE FostAE o B} 23go] t] Bol
#2 Hvhs A HIEE ) B 4
ToXe ol RIES nieo2dle 43
£ AMgEte] B hAS WhHo g 19 &
245 Hrstaz st

HAA7A B.ag upol] 9]3lH dobutamine 3}
Az&97} dipyridamole 3t AZx&ulo] ujs)
dPixze] o} o ¢tk HriEL Ao 2
it ol2f g 29 d7e 247 e R E
oz &7l Wl F AARIe ZEg v
ol F-&3 Ho] vk & & A B A7 e
A7MA 8 H HaEAee 2 4 &

=

Ao A 24A17ke] HAH LR T oFE F3 FALE
5 A3t o]& A A7 3UojAe]
FE4E v FrhE BRax sy

¥ %32 ¥3} ! DipyridamoleF A Aol & &
7] ¥l glo] o9 e Wste g A
E59} double product7} F&jA e vl 242} 23.6
%, 16.6% 9 W3E HAFY) Dobutamine ¥
oAl = AutssdMe 7.9%, 57 H 8
FL 20.0%, T #< F<1 double productell A&
255% 9 H3E Ro, & QAAE] vls) 44t
T Wiy FEA Eues Y + A
ek 19913 Cohens-2 dobutamine #3F 4x&
g Ae AuEsrt A29 dES fdsied
7 F8% dAEtn Busiged?), 2 A7
olgd #F AL 20ugkg/minZt AT IS
fFEsteds ta A2 §Folgke RS AAetL
Atk 7 FEY QFEHA HIE AHEY
A2 A 2R HE Y3l double productei]
4] dobutamine¢] ©] ®& W3E {FL3A=d,
1986'd Picanos 9] Rilo] 9J3gH e B Ate
M % dipyridamoled] §3#-& FriAZdoE2N ¢ &
FAEHQ WHstE it At ARz
Eo=E 35 Ao A,

O 23] Mdol] tid oulixs} Kol !
Dobutamine #3} 412 & 52] AT 53.3% 24
dipyridamole -8} 4] &5 5}9] 38.4% ol ¥] 3} &%t
o] dipridamole¥-3} & HEA o A
VEFGTHI00% vs 88.8%). Dobutamnine ¥3}%-8
7} dipyridamoledl] H]8] 1R =7} Fohe AL
TE A7 BEaet AdXdte Aoy, B AT
A ti v EFsgn Az g o3 xole
2 dTFoNA e BE Exol HE JA3A E A 9%
FHEAF AAE ARG HA BE30E B o}
Yat, {23 3o J1E g 50% 0l e 2 FH I
T3 R3tets gAle SFo] HE SFIUTHE
A 7108AE Aelth 28y Solxd e o)
Ard 71 HE A g oy Hug B
she 2FE S5 Yol AS FAAZ FAE o
Bo2F A&FY Fi H2 g HAL dUx
dMe HEFHAR Folxo] ojMes FEEH
Fr&3thL & 4 YAk F B A9 dipyrida-
mole ¥3} 2&3 AALe) g ANE7} dobutamineX:
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S 25 vla] e gled, ol 19874
Funggol 5 ¢FE9 dFd #FEY viXe
B g Aol A olm] Bug uprt Qo 1e
TE A43& %39 dobutamined] TL HEE
Had #dE A 3l dipyridamole .t} 422
715 AsE & E37] o] J4E o83y
Ad3he B ol Bt 34 o, dipyri-
damoleS BHE FFAA EFY AEWE ¥4
sl 318 Y W3lE {sly] g o BF 9 (pe-
rfusion image) #-& PN ¢ {&3itn
1'5}%!2]—25).

19783 Meyers-< 15ug/kg/min 74X 9] dobuta-
mine$ T3ty FF AFHAME RE S}
AlA A2 £5& THATI, F3 F37ol
A= 3 g A= v#%5 3 2 (inhomogeneous)
79 WaE Y Pohn Bustga, 1988 Mc-
Gillem5< & A¥S 53 d9do= e &
W Ao thal 10ug/kg/min®] dobutamine©]
T4 A FE o=y, FFA #E5Ye
Th A2Me &5& THANGI g v
AT, o) BaE ZAsY dUES Hr}
3=t Q1o JosephsonF ol A E3AYE W2 A1
F3Aele A2 £59 3do] gle ASLE &
Aoz IFAA FA3Y, dipyridamole?} dobuta-
mine? 3t A2 Stz oWz} 2t7] 83.3%, 53.8
% 7hA Eob A 4 Ao}, 9443 (false positive) ©]
50% 7+A HriEe] A gL REdn
Alg €}

FEd e AG3ted Qo] duxe} Eol
T3 R ARY L A5 S de 4
A 2 FaAd QaF 2 A3 A2 BHo A2
Aol gle 8L 19913 SawadaFo] YFUE
BEde] BY J|FoE duite Solxg 73}
AP, o]AL AEF uig o] FAL Mt
3= 712 38 W i e Agdde
AFAHE Bole AT 47 994 E Hole
Aol FEE & A7) WiEolth YT E dipyri-
damole #3} A% 8929} dobutamine ¥3} A %&
sl A ZtZt 40%, 56.5%, Sol=v 2t7] 87.5%,
77.7% 2 37t HA ol¥ g AFAE JA| YAF
FAE Ao R e RIS H)3H s
tha x| YA oM A A}

2ti AztEch F 23 HAA JgH4E B
g3 H FEA =& vA3A dipyridamole
23t AZxEoA o FFo] AIA Jdehde
%S Beed olide F o B 9 TS
gdeg A7 88 RolAwk 1987'd Fung%
o] Bl g ule} R e AZolgtn & 4 UAth
5L 55 A4S 58 U932 FIHF5H
HEAE vE HHIYFHLE S FAS F
dobutamine®} dipyridamoleg 27} 43l A
9 FAE ¥EstF e, dobutamineF oAl
&g A3 H ] L - M 38.8% 3.0mmol A
30.0% 14.4mm (P<0.00DE 9joiglE TAE H
oli, ¥Eo] gle AAMIFAFTHAME U
%718 ®<l whaA, dipyridamole¥-3} Ax &3
At M= HE o] e A3 MFH ot HEol gle
FAsPFHA 2l Wl Qe 49
€ <9, dobutamineo] A9 FrEste ] &
FgS Jebdtia AEXAAAT). T FE 23}
HE2EHEANA AGAES B o] HF J3e
70% ool oy, AFAE T3 A4 Y
B FFe Fxd doAXE M2 {FF Zolrt
glol, "ol A= 4 W 297t ol= A
7R 29157 fR8k =7t F o % AR
A zrEr.

FaHzEate] £4d o] ol Bk A3
stele o2 FAQ A A (Qualitative) F7)
4% & (thickness index) ©]-8-8 42 £4 o =29
(quantitative) 277} Al H1 ok 22y A
A QFAEE ol &3t LHEE Eie gled,
o] A& ol & HH Yol FEslede B Aol
M2 glojxoltt. #F M-mode 2SHEZRE 4
9 AEFL 7158717 g2, oA A (2-deme-
nsion) 2597t A2 B&3 FAE F71317]60
€ AdAo] FE3, = A9 x4 e &
22t 0 2 Jehlle AxSade B 24 g2
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] o 2 wall Modon Scor Index?} o] &5 11 9t}
2. £3] 1991 Bologneses-& 76¢] 9] A A2
g2l A dipyridamole #3} HZx&eo] F84&
B7HtAA WMSI9] W& o] £3te, FAdoldd
AT SA0IUW FAF Aleld] oUE W
37 Adokn Ba sy, ey o] WMe



1988'd Mannerings°] EAA] Y dobutamine
3t AxEu HAte] AT HARRLY] F3 e
GEE EYE W3] B e olloly
B g2 A7 e site).

YIAAE ¥H2LHE BASAAT 437
Q@) ARF ARF sunningd] ) BAAE
fFe3ltte Rart ded, 1990 Smarts S 5-10
pg/kg/ming®] 4% dobutamine® 3} ZSIZH
stunning4] Zolgtil JYE 1549 $AE F
FH3lA o] F 1049124 (67%) ATl 5HE
S LFHPR). B AFqNe FHNSAAS
3ol A stunningd2& FFE F Ad=d, 24
dre FALHEF 423t o] Fo] FdHo] hepa
rineTr O 2 X BIPIL, 1dE 347t Kk o]
urokinase 300%F UE AHE-3IA W (ot ey
olEd tF & HAle ¢ ol AldEHA o}
a9 oulg R3] Hristrle ol#E % stk

B d79 AHe 42 FANF #AE g
S 23 FE HaAbel Ui FET ZHol UL
A S A2 AT} 3t o2 g W
S EEEF oS AHREA XL, A
3 23F A5 Aol o2y HEH S
1 Zxpele] Hlwrt o uteeld. a2y
7}7& 2 ATHLE T4 A2 TFY 44
Azt 0] FAHA ZaAvhe AAd
EAHE T AUSE AT WHSE Centerline
Regional Wall Motion £4-& A|£3lg o) 3
o 3lo] zfol 7} Bol FF AL AlZbof o] &3}
A3 ol AFHE Ao, B AT
dipyridamole®} dobutamine}-3} AZxS37} A3
ANZ BAdA ¥ FA$ gy 159
%o Hrie dele HAE HE F due
A}, o}-gd F o 18F9 FE P F
23 tHAFo R AxEo] HAY dFlxel Fof
ZE ¥ 4 A AYE AABIE Y2 ¥ F
ARt

FO
2

o1 Hh :
N2 AAF B9 AT B A2
Hestet g} $EPsAALE WA oFF

KN
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X

3t Az A 848 Be A7 o3
FHEL A A7 7 4 ol &HA Je
}E 2 dipyridamole® dobutamine1d], th5#9]
drolMe e TN F FEES 474 A}
43to] Bad7) Wi F B R840
g Bt wEsickn Y. old & AT
s Y FATAA F FEFI HALE A
g3t Ztzto] ouiz e} Hol=g HrHH FAl
5 FEY IGF {&A4E vudaz P

& H:

23] §4 Ev F3 42 HAE 671Y
ollie] A7 A BAF FAE g2y
24A]17ke] 1A o2 dipyridamole® 3} A& -&3) s}
dobutamine¥-3} 2 5-5& 2zt A3 BF Y
Y Zo| N3t FaHAte] Ao} v
%7189tk Dipyridamole 0.56mg/kg, dobuta-
mine 31 20pg/kg/ming] £FE AHEIA 2T,
ZAAre] AFE super VHS video tapedl %313 ¥
u] 3+ Nova microsonics®] DataVuell and ColorVuell
analysis system©. 2 H-3d# FHi HIA9 T4
8o AT S v Yriatdoh 2 &0 §49
d4H 2AEE R2E F ANRY FFAT 4
s, #3 AR AT 5ol A
FE5FolY &% o= Ty &F FHAA
FEFOE MEE T2 AT £FY 43t 1
Aol A B e A$E FH2=2 HrskA
t} AF5H 2G&dME caliperE o] 3 B0
2739 50%01%%e FEel gl FHS dole
FeAAgo s HrisiHol FI} Hxg 24
ol A FAe 71EE Hi o8 I x B3
AZ 59 3He] Y BI7AE XA
A5 ol 71E B AS B R At
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# 1

1) A2 BAF BAA ttEd 28E 2HE
4 e 9 E7} dipyridamoled M 38.4%, do-
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o},
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