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Usefulness and Limitations of
Dobutamine Stress Echocardiography
for Detection of Coronary Artery
Disease
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The value of dobutamine stress echocardiography for detecting coronary artery disease was evaluated
in 67 patients with normal left ventricular wall motion at rest who also underwent quantitative
angiography. The overall sensitivity and specificity of dobutamine stress echocardiography for detecting
coronary artery disease were 83% and 70%, respectively. The sensitivities for detecting multivessel dis-
ease and single vessel disease were 92% and 76%, respectively. The sensitivity of dobutamine stress
echocardiography was 91% in patients treated without B-blocker, and 70% in patients treated with -
blocker (p<0.001). The relatively low peak heart rate during dobutamine infusion in patients treated with
B-blocker seems to affect the sensitivity of dobutamine stress echocardiography. There were no severe
complications during dobutamine infusion. Dobutamine stress echocardiography is a safe and accurate
method for detecting coronary artery disease. However, an additional technique to increase peak heart rate
in patients treated with B-blocker such as injection of atropin should be considered.
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Table 1 Criteria for exclusion

Table 2 End points of dobutamine infusion

Total number of patients 204
Not undergone coronary angiography 19
Inadequate echocardiogram at rest 4
Previous myocardial infarction 100
Abnormal wall motion at rest 4
Previous coronary bypass grafting 10

Remaining number of patients 67

2. Dobutamine 8/ I J1—[X

Dobutamine BFf D HiEiZ T TICHE SN TV 5 FHiE
% —#% % L T4T o /2. Dobutamine % 8 ug/kg/min
I OWHRERBL, 55T LT 8 ug/kg/min TTOWML,
K 40 ug/kg/min ¥ THAN L 7z. Dobutamine % 5-& %
BT 53w, FAT—VHRBASBRIVTIIVE
BhitsEL, PERSHOFTU Y IVEGERBELTH
T BERBREORBRERDOR W L EHERLZEIC
¥l 7z. Dobutamine 8+, 3HB.LEX & BEME
PIEEBICLY, LHEBEME2LFRMICER L.
LHEEATH B OEUISE L 2 VWA T atropine DB
HEHEAT bR Ao 72, Beta :EHTHI % S LT XTHOHE
#1222 T dobutamine B[ T I —REEMUL A DA
Bl % e L 72,

Table 2 |Z dobutamine B IFEE 2R3, BEL
%% [THR = (220 — £E#) X 0.85] |E L A H - &
BEBREOHBZADL &, WEPAERE LD
BIfER OB 2RO -BE A PIE L. MEic
DWTIE, HWEREIBEICEERL - & kB L Ts5/
10 LEDME D H B EFR/zE ST L. 54,
UFEEAIN E ASRT A 7 — ¥ OfEIC HE L T 20 mmHg BL
HET L7234, dobutamine BFFHFILEE & LT/,
LA L, 1992 4E 11 A LIREIZBEEBRE & L O BT
REfELLVIEETIZARHIEEE 2 5 BRA L 7257,

3. LI -5

Wi LTI —DRFHICIIHESR 140A 25U
Hewlett Packard 32 SONOS1000 #* i\ 7z, EH& Kb
Wi, EERE EElTE (FLEM L NV), (DER 4 FERT
H, REB2MEMTE D 4 MEHOME L1 —-Nz2 T
F5— 7258k L7, [FERIC Freeland 7Y ¥ VHE{E
BB+ 74 VAR THWT, VY VEEZE

n %
85% of the patient’s age-predicted 2 3.0
maximal heart rate
New regional wall motion abnormality 18 26.9
Maximum dose of dobutamine 30 44.8
(40 ug/kg/min)
Angina 9 134
Arrhythmia
PVC 1 1.5
PAC 3 45
Increase in systolic blood 2 3.0
pressure >250 mmHg
More than a 20 mmHg decline in 0 0.0
systolic blood pressure
Significant side effects
Headache 0 0.0
Nausea 2 3.0
Others 0 0.0

PVC=premature ventricular complex; PAC=premature atrial com-
plex

dobutamine X 5.7, A EIXGH (8 ug/kg/min), TR
5r, HE5RTHRICEGEL, 4 7EERERL .
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Fig.1 Diagram of the modified 16-segment model with areas of coronary artery distribution

LAX=long-axis view; SAX PM=short-axis view at the papillary muscle level;
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(Sawada SG et al: Echocardiographic detection of coronary disease during dobutamine infusion. Circulation 1991;

83 : 1605-1614)
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AXHOBIEIZ TP LIFERETERL, HatuEe
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% dobutamine E#HILTHE O4E % Table 2 IR
3. Dobutamine #%5-& 4% 40 ug/kg/min |2 F)5E L 72F1A%
0B EwmDEL, FH-BEEHRFEOHBI 18 F,
FA9 B, EEMRSNIELT3 B, BAZ.HmEELE, o
EERA 250 mmHg L E), HEXRISENFNR 2 B, L
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Table 3 Side-effects of dobutamine infusion

n %
Chest pain 20 29.9
Arrhythmia
PVC 7 10.4
PAC 5 7.5
Increase in systolic blood 3 45
pressure >220 mmHg
More than a 20 mmHg decline in 2 3.0
systolic blood pressure
Other side effects
Headache 3 4.5
Nausea 4 6.0
Dyspnea 2 3.0

Abbreviations as in Table 2.

T, @208 L&D L L, LEEBSINEA T
B, LEWENIGEDSS B, FBolhS 460, HEE L ME
F5H 220 mmHg LA E) 32 hEh 3 6, Ik REEE 2
BlThot. MELEDZ 206 280%KBE, T
T dobutamine ¥ 5 % 1L 5 L I ERL»ITHEL
7=. Ha%EHS dobutamine BT HIERZ bR L 72 2 BIICH
WTb, dobutamine 55 L% nitroglycerin DF T
B2k #RITHEE L, LEENMUEICOWT
I3 EEDERELDDIER L, Wwhd dobutamine #%
Bodbic & ) ERPICHE L. £OMORIERIC
DWW b dobutamine ¥ 5D HIEIC & ) ERLAITTHEK L
7-.

Dobutamine N A5 &1 31.9+8.5 pg/kg/min (16—
40 pg/kg/min) T o 7= (Tabled). Beta EWTHITKG5H D
dobutamine A58 13 31.419.3 pg/kg/min & FIx5
# D dobutamine R AX 5-& 32.2+8.0 ug/kg/min & X
BEEEZ+AOLD o7z, MATEIEN I OHABYTHE
B 60.6£10.5 2 5 B M TR 93.7£264bpm N H
EH %D (p<0.05), PUEHAMEAZHE 116.0
+13.3 225 152.0%+27.1 mmHg ~NL FEL LA Z RO
72 (p<0.05). L 72455 T rate-pressure product (3 % #HkF
D 70+1.6X10° 25 142+42X10° NLFEIHEK
L7 (p<0.05) (Tabled). Beta SERTHIIX G H DLHREL:
8 57.419.9 L IR EHD 6251104 bpm & LB
LTEBEZ:TDLEh o7, L LAMKRTROHAK
1 BERTHIPR S BET 79.0+26.4 EIEHGEED 1032+
21.9bpm & B LEREICAH L2 o7z (p<0.001). ZD
72 % dobutamine B T B DL O B R LB
T 5EETH 5 %THR I BERTHIIR 55 T 56.3+18.8

LIHEBEBED 75.1£16.7% (CHB L THEICEMET
H o7z (p<<0.0001). YNHEHIMAEIZRE L CTld, LEREE,
B TR L DI BRI G LR EHOMTHE
EE2ROLholz. KHROD rate-pressure product
WCDOWTIIHHB TELZ RO LD 57245, dobutamine
BT T B D rate-pressure product (Z DWW Tid, BERT
AR5 BETIX 11.7+£34X10° L FHGED 156+£3.9X
1B L THEICEIETSH - 72 (p<0.0001), (Table
4).

2. WERER

EEIREE L, FEEHRFEL 67 61 57 ISR
D7z, 1 BORED 3361, 2 BOREH 1141, 3 BRE
H13BTH o7z, AEF 94 KOEENRIZHE EEEIRIE
RO, FORFRIZ, ERITITR 47X, EEE
21K, GEEBR20ETHo .

3. Dobutamine &%/0 I 1 —AIC & 2 BEIRRZE
D

A ETEIRIRE % 2 72 57 Blth 47 $1T dobutamine
BRLT I —-MEBETH 72, AETHRFLE LR
D H o7 10 FIF 7 )T dobutamine BT T —
ERMETHo7. PlEL D, dobutamine B LT T —
NENEECHRFEDEEODINICBIT HBRE,
BEIIZNETN 82.5%, 700% THhol:. BEMIRKE
BEAICRETT AL, 1 BREEXET S 336%, do-
butamine BT I —ESHETH o 72 d DI 25
Bl (75.8%) TH o7z, 2 Bid 5\ id 3 BRREDS IR
LrRETH 245D H, dobutamine B LTI —[X
ENBEETH o 72 b DI 22 B (91.7%) T - 7= (Table
5).

AEIC L AEERFREDHEOBHICH LT, B
Wik O 5 A KR HE % Table 5 ICRT . EERA
BRETH STHDH B, BEMAF RS 34 61
T, 1 BREN 196, SHREI1561TH o7z Beta
ERFIE 6 23 61T, 1 BWRED 146, SHR
LA 9BITH o7z, Beta IERTHIFER GBI 34 D) B
31 %1 (91.2%) T dobutamine & #f.[» T T — HEREETH
20123 L, 56236109 B 16 Bl (69.6%) THatE
Thh, BEMFHRSHATERICKENED -7 (p<
0.001). 1 BRZEFITIE, BIEWHIIERSHI 19610
% 16 %1 (84.2%) T dobutamine & fif.(s T I — FIEFGEHE
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Table4 Rest and dobutamine stress hemodynamic data

Overall Without -blocker With B-blocker Without B-blocker
(n=67) (n=42) (n=25) vs with B-blocker
Peak dose of dobutamine (ug/kg/min) 319185 32.2%8.0 314%+9.3 NS
Baseline heart rate (bpm) 60.610.5 62.51+10.4 57.43+9.9 NS
Stress heart rate (bpm) 93.71+26.4 103.2+21.9 79.01+26.4 p<0.001
%THR (%) 68.11+19.6 75.1+16.7 56.3£18.8 p<0.0001
Baseline systolic blood pressure (mmHg) 116.0+13.3 114.8+12.1 117.9£15.0 NS
Stress systolic blood pressure (mmHg) 152.0+27.1 152.0£25.4 153.6£29.7 NS
Baseline rate-pressure product (X 10%) 7.0x1.6 7.2%1.5 6.8+1.6 NS
Stress rate-pressure product (X 10%) 142442 15.6+3.9 11.7+34 p<0.0001

%THR =stress heart rate/target heart rate X 100; NS =not significant

Table 5 Sensitivity and specificity of dobutamine stress echocardiography for detection of coronary artery disease

Overall Without -blocker With B-blocker Without -blocker
vs with B-blocker
Sensitivity 82.5% (47/57) 91.2% (31/34) 69.6% (16/23) p<0.001
SVD 75.8% (25/33) 84.2% (16/19) 64.3% (9/14) p<0.05
MVD 91.7% (22/24) 100.0% (15/15) 77.8% (7/9) p<0.001
Specificity 70.0% (7/10)

SVD=single vessel disease; MVD=multivessel disease

THHDIXFL, &E5H14 B0 9 B 9 Bl (64.3%) TR
HTHY, BEMAZSH THERICREI K,
<0.05). ZHEHREFTD, BEMFIFERSH 15BN
5 15l (100%) T dobutamine B .(»T I — HERH
THHDOIKL, H5HIBIDH L 75 (77.8%) Th
HTHY, BEKAFZRSH CTEREICEREI K,
<0.001).

Dobutamine BT I — Kk & ZIZFEELH 188
DAy ic by FINVAEFLERRESR O TIERH
WTIOHY Y F 7774 —%ERLE 538200
T, BERFREOHFEDOBEICBIT 5 FREEDORE,
BRE%Y Table6 2T, AETCBIRFRELE TS 46
Bis, dobutamine B /(T I — BT 40 B (87.0%)
T, MLy FIVAERLERIE 29 F1(63.0%) T, T
By rFTT74—13 3861 (82.6%) THMETH - 7.
—F, BEEHRKRELA &%\ 7 8%, dobutamine
BT a—-REX 5B (7114%) T, Ly FILVE
FOERIZ 66 (85.7%) T, T LY Y F575 74—
X560 (714%) TERETH 7. FETBHRFLEZE
&R W2 b 2 H b 5§ dobutamine BFL T I —HET
BETHo/ 26OV TIR, TI LB YF7 T
74 —bBHHETHo 7.
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Table 6 Sensitivity and specificity of dobutamine stress echo-
cardiography, treadmill exercise ECG and thallium
scintigraphy for detection of coronary artery disease

Sensitivity Specificity

Dobutamine stress echocardiography 87.0% (40/46) 71.4% (5/7)
Treadmill exercise electrocardiography  63.0% (29/46) 85.7% (6/7)
Thallium scintigraphy (SPECT) 82.6% (38/46) 71.4% (5/7)

SPECT =single photon emission computed tomography

Dobutamine &[T I — L IC X 518 4 OEEIIRA
EORBOBKE, $$REE% Table7 IIR"T. E¥LE
BREBIRRELE TS MBIRDH b, ERT 505
BE453 T |2 dobutamine B CHi - R BEEBIRE 2O
Blid 67 B (71.3%) TH o 72. ZEEIIRFICRE 2 R
5L, ERiTITEA 47 BBk 36 (76.6%) T, £
BIiERE At 27 EEIR T 16 (59.3%), £ EEIIRAT 20 Bk
H 15 (75.0%) Thol:. —FH, AEREEF SV
107 TEIRD S B, 94 BIIR (87.9%) DHEFMERT
dobutamine B L LI —-RETEEHREELROL
ol HEERNICRERERZRET T4 L, EEBR
A% 20 BHARH 19 (95.0%), ZE[EIiERHS 40 IR+ 35
(87.5%), HEENIRAS 47 BYARF 40 (85.0%) TH - 7-.
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Table 7 Sensitivity and specificity of dobutamine stress echo-
cardiography for detection of individual coronary artery dis-
ease

Sensitivity Specificity

Overall 71.3% (67/94) 87.9% (94/107)
LAD 76.6% (36/47) 95.0% (19/20)
LCX 59.3% (16/27) 87.5% (35/40)
RCA 75.0% (15/20) 85.0% (40/47)

Abbreviations as in Fig. 1.
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Dobutamine i3 B ZBEEIESWE CHEENER %
A LULHIGEEZ BT 5725, o EAR RIEAIIEEL,
KIEME DRRICEH 2 5E(LA§5 <, dopamine %
norepinephrine, isoproterenol (= 8 L TR 2EREER 1
§5<, BAEREADTFVLMES TS0, F7-
dobutamine |3 3EZEEIR I2xF L TIXIEE OFHR & £
HERAERIZL, AHEFELOHERED LTI L
DERE I NTWB Y, Dobutamine X512 & 5 L hEEH%
FEOWRELHEROEICL Y, EEIRFEIF
TN ZOERBBIOHEMATDS 725 Sh, BEE
BREIFTHBTA. 1986 4E 12 Berthe 1%, dobutamine
BRPICHB O I -NE AW TEEEBRE LR T
5Ly, EBRFEDTH S TRETHLILE
HE L2,

AL I-FEICBWT, FUYIVEEGRITER
WKW 22 0FHE S 5 Z LHmEshTn
B4 EIIEY ANV —TEICE Y 1 R OE S
PEE LERTRELR I L TH D, £E2I0EBREOER
*A—BEICKRITETHLILTHAE. LIzFoT
BRI ATFOEGETRTHRY)ELBETSZL
2y, BEEFHRFOMBAL LI VMHRICELXDT L
HUHEETH 5.

1991 4E1C Sawada B, 77 ¥ VEIRBITEE* H
V27 dobutamine B0 T T — MO EBNARFZM M 1<
BUIAEREBERAHRELTWVAEDY, 5 IIRERICEE
BREZRORV S5HICBNT, BEHRKFEDNHE
DZWTIZ BT % dobutamine BT T — REDREEAS
89%, FFEREN 85% LFHEHF L TS, Cohen H? R
Marcovitz 5%, Segar H* b FkOEHEEETTo T 5
(Table8). 5 EDbNbhORE T, BEIRKED
HEDZWIIZ BT 5 dobutamine B [T I —RFED K

Table 8 Sensitivity and specificity of dobutamine stress echo-
cardiography in previous studies

Sensitivity Specificity
Sawada et al 89% 85%
SVD 81%
MVD 100%
Cohen et al? 86% 95%
SVD 69%
MVD 94%
Marcovitz et al® 96% 66%
(87%)* 91%)*
Segar et al? 95% 82%
(90%)* (86%)*

*In patients with normal wall motion at baseline.
Abbreviations as in Table 5.

EH83%, HRENT0%THo7:. BRERXINTITO
B L IZIZAETH o 7285, HFEREII T TOHE

LHBLTRETSHS. SEOKRE TIIAEEEEIRK
BOBVERID 10812 7% <, FEEIIODWTIIE
PIBEEMLCEHIRETILENHS. 4EH, &
BREY L3FEEBRFEL RO Lo 21 »h
57, dobutamine B LT I —HETHMEL o7z
BEEFIBID) L2BlicBWTIE, TILHBY Y F7
774 —TLHESMARLROL. Z0oZehb, T
NS DB TIIEBIRER TR TE 2 VWRHERED
FEL, ZODICEEHREER CHERBEESEE
L-TEElDSH 5. ZOHIZHE L TISHORE
EThH5.

B I dobutamine B[ T I — D EEIAR
REDEEDTRICBITAREIIOVWTRIET S &,
IhE TOHRE L FEKICD, SEDKREFTTD 1 BRE
Bl L CERRERIC BV TRENE - 2.

EERFEDEEDZHTIZB T, dobutamine & iy
DI O — Rk e oREE % BT 5 &, dobutamine
BT IR Ly FIVEFOCERIC R
EXEL, EHAEMTI.OHY v F77 74 —LHBL
TRASDRETH o7z,

Segar 59 DFETIL, ETEIRAT TITBRERL D
REEDST9%, 7cBIFERREIRE DREDS70%, HiEE)
RIFEDREDREDTT% L HE L TW5E,. SEOD
MO O TILEEIRFEER I IZ3B1) 5 dobutamine
BRLT O —FEORKEIR, Eii FITHRHREICONT
12 77%, ERIFRRZEICDOWTIEZ59%, HREIIRFE
X2V TH75% L, ERTIABRRERATBIIRFEIC
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57% LHELTWABD, LA L Segar b X, fEIfE
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ERRERERBICBWTHBVERE LSS Z LA
BThLLEHELTVS. SEDbIbIIL Segar b
DL L FIRRICRIRE & 1B % £ B etk O EEL IR & R
FEL7ZICS Db oT, ERIEERIREDORIE OBRES
Segar b DEEHITHB L TIKMETH o7z, Segar H DHF
RTIINRICKHFEEHEE 2RO 50T
5. MBUIKHEREEHRELADLHLED L VY
4, dobutamine B LT I —EIC & 2 BEIRFES
W DEKEEAT90% TdH 5 DIt LT, REFrEEEIE Y
eROLBZEOIGE, BRENS% LB EoTw
5. ZOMRDENIC L B EEIRFERE ORRE D&
WASEERBRER I IC BT ABREDEVICLEES
RIZL TV AT EEELD S.

SRlbhbhdHW7a bha— VLTI, Fi-ike
BB RE OB % 320 72 BT dobutamine &7 % F1k
L7z, #0702 %THR IZEHRT68.1£19.6% (2& &
), BFESREY 2V ICMISEERFREN D -
THOREHRELFRCERDPoLTEEMLNDH L. 4
%, B4 DOBHRFEDRIEDOKE XM L2720
i3, Fri-LBEEERE O3 % dobutamine DHx 5
TEEPOBNTHLEN DL LEZOND., D3
&, BEELEWEAOEE NS 2 et RE L 2
5TH5.

Sawada 5 i, dobutamine B IC BV THEE LI
BEMHIZ SR CHEEH B L THAEICKMET
Ho72IZbhhbo T, BEIRKEDEEDTHICHE
i} % dobutamine BT I — XL DK i3 B ERTAI O
BREDHAEICIVREELZ T oz BELTY
5V, TOEBELT, LY EELTHRFLELET
BIEBIIC BERTHIAH S SN BEMICH 572D Tid %
WHLEELTWAS, LA LSEIODLIbhDOKRET
i, BEMRFEDOHFEDZBTIZBIT 5 dobutamine B fif
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LT3 —REOREL 1 BRES, SERERIL BIC
BEWH G CHZSHICHBL TERIVKET
#Ho7z. McNeill 1%, dobutamine B DA TIZHEE
ODHABUCES T, BEEFRE L0 % b o 1IERIIH
LT, atropine % EMEE L C.LE¥z LR IEHZ
itk y, BERFEREOBREY M LEEEHZ LD
THETHDLHELTWED, SEIObILbOIDOKRET
T, BENFIFERSHICHEL TREETEMKRT
B.0a%, %THR, rate-pressure product 258 &K
ETHo7:. DI LD BEMFIRSHICBITS do-
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