
gistic regression analysis, the strongest predictors for 
the presence of CAD were waist:hip ratio -a.85 (odds 
ratio 4.08, p = O.OOl),family history of CAD (odds ra- 
tio 3.69, p <O.OI) and cigarette smoking (odds ratio 2.81, 
p = 0.01). 

Although the severity of obesity was similar in black 
women with and without CAD, abdominal obesity was 
significantly associated with previous myocardial in- 
farction and angiographic evidence of CAD after adjust- 
ing for other CAD risk factors. This finding is consis- 
tent with reports in other race/sex groups that abdominal 
obesity is associated with and highly predictive for the 
presence of CAD.1,4,5 These results have important ther- 
apeutic as well as classification implications since inter- 
ventions such as physical training and associated weight 
loss may improve metabolic profile and reduce CAD risk 
to a greater extent in women with abdominal obesity than 
in those with gluteofemoral obesity.*@** Women with 
CAD more often had a high school education than those 
without CAD. This may be due to increased risk in more 
educated black women, or may indicate that this group 
was more likely to have their disease diagnosed. Our re- 
sults differ from those of some investigators who have 
reported an association between lower levels of educa- 
tion among black women and CAD risk.23 

An important feature of the current study is that only 
black women were studied and thus potential confound- 
ing effects of race and sex were eliminated. Because only 
patients with clinically documented myocardial infarction 
or angiographically documented CAD were included as 
cases, some subjects with asymptomatic CAD may have 
been included in the control group. However, if CAD was 
present in a significant number of control subjects, this 
should lessen any observed group differences, underesti- 
mating the actual difference. 

Body fat distribution as measured by the ratio of 
waist-to-hip circumference is an important risk factor for 
CAD that is easily determined. Its accuracy for predict- 
ing CAD on a prospective basis should be investigated. 
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T here is increasing evidence that dobutamine stress disease and myocardial viability.‘-s Therefore, it has 
echocardiography is a potentially useful clinical tech- been suggested that dobutamine stress echocardiography 

nique for assessing the functional severity of coronary provides a unique opportunity to assess with 1 easily re- 
peatable, inexpensive and widely available method both 
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r TABLE I Demographic, Electrocardiographic, Echocardiographic and Scintigraphic Results 

Age 
(yr) Side 

Patient & Sex ECG Dobutamine Atropine Max HR Max BP Dyskinesis SPECT ChP ST Effects 

1 24F Sept 40 + 160 105/50 Apic Apic 0 0 
2 42F Ant 40 0 145 1551105 Sept.apic Aplc 0 : 0 
3 44M Inf 40 + 148 150/80 Inf Post 0 = PVCS 
4 44M Ant 40 0 150 140170 Apic Apic 0 1 PVCS 
5 47M Ant 30 0 134 120/60 Apic Apic + t 0 
6 51M Ant 40 t 120 120175 Apic Apic 0 = 0 
7 54M Inf 40 f 118 120/80 Inf Post 0 = 0 
8 57M Ant 40 + 141 120/60 Apic Apic 0 = 0 
9 58M Ant 40 + 95 90150 Apic Apic 0 = VTs 

10 61M Inf 40 0 90 80/60 Inf Post 0 = HYPE 
11 63F Inf 40 f 108 140175 Inf Post 0 = 0 
12 64M Inf 40 + 140 145175 Inf Post 0 = 0 
13 65M Sept 40 0 150 110/70 Sept-apic Ap~c + L 0 
14 65M Ant 30 0 150 150/70 Sept Sept f 0 
15 66M Ant 40 0 138 150/80 Apic Apic 0 i AF 
16 66M Ant 40 0 133 130170 Apic Apic 0 = 0 
17 67F Ant 40 0 120 140170 Ant Ant 0 t 0 
18 68F Inf 40 + 110 170/90 Inf Post 0 = VTns 
19 73M Sept 40 0 133 175185 Ap~c Aplc 0 t 0 
20 80M Inf 40 + 135 120/60 Inf Post 0 = AF 

AF = atrial fibrlllabon: Ant = anterior; Aplc = apical; ChP = chest pain during test; Dobutamlne = maximal dobutamme dose (pgikglmml; Dyskinesia = site of dysklnesla on 
echocardlography; KG = electrocard!ographlc site of Infarctton; Hype = hypotenslon; Inf = Inferlor; Max BP = blood pressure at maximal stress (mmHg); Max HR = maximal heart 
rate (beatsimin); Post = posterior; PVCs = premature ventricular complexes; Sept = septum: SPECT = site of ftxed defect on smgle-photon emission computed tomography: ST = 
electrocardlographlc changes; VTs = sustamed ventricular tachycardia; VTns = nonsustamed ventricular tachycardla. 

diocardiographic finding, that of an akinetic segment at 
rest becoming dyskinetic during peak dobutamine test- 
ing, was due to ischemia or was a nonischemic me- 
chanical event. This is a particularly important clinical 
topic because correct identification of viable and jeop- 
ardized myocardium is crucial for the proper selection 
of coronary revascularization in patients with left ven- 
tricular dysfunction. Therefore, 20 patients with this pat- 
tern (an akinetic segment at rest becoming dyskinetic 
during peak dobutamine stress testing) were studied with 
simultaneous, 2-stage (low- and high-dose) dobutamine 
stress echocardiography and perfusion single-photon emis- 
sion computed tomography (SPECT). 

The study group comprised 20 of 560 consecutive pa- 
tients (15 men and 5 women; mean age 58 years, range 
24 to 80) referred for dobutamine stress echocardi- 
ography for the diagnosis or functional assessment of 
coronary disease. All patients had a previous myocar- 
dial infarction and regional akinesia on resting echocar- 
diography becoming clearly dyskinetic during a high- 
dose dobutamine-atropine test. At the time of the study, 
patients were not receiving p blockers. All patients were 
studied by simultaneous echocardiography and tech- 
netium-99m isonitrile (n = 16) or thallium-201 SPECT 
(n = 4) during infusion of dobutamine-atropine. 

The test was pegormed as previously described.3~8~12 
Briefly, a 2-dimensional echocardiogram was recorded 
at baseline using a commercially available, wide-angle, 
phased-array system (Esaote Biomedica SIM 7000 CFM 
or Vingmed CFM 800). The following views were ob- 
tained for subsequent analysis: apical 4-, 3-, 2- and 5- 
chamber. The left ventricle was divided into 14 segments, 
and each segment was scored using a 4-point scale: 
1 = normal wall motion and thickening; 2 = hypokine- 
sia; 3 = akinesia (absence of systolic wall motion and 

thickening); and 4 = dyskinesia (systolic outward wall 
motion with thinning). 

Following a previously described protocol? dobu- 
tamine was infused through an antecubital vein cannula 
beginning at the dose of 10 pglkglmin and increasing 
by 10 pglkg every 3 minutes up to a maximum of 40 
pglkglmin, which was continued for 6 minutes. In pa- 
tients without side effects, myocardial ischemia or 85% 
of age predicted maximal heart rate, atropine (up to 1 
mg intravenously) was added. Two-dimensional echo- 
cardiography was continuously monitored and recorded 
on videotape for the last minute of each stage, and con- 
tinuously after administration of atropine. The images 
were digitized and displayed side by side on a quad- 
screen for comparison of rest and stress images. To an- 
alyze wall motion, the images recorded on videotape 
were subsequently reviewed at various playback speeds 
also. Echocardiographic images were analyzed by 2 in- 
dependent observers who were unaware of the clinical 
data of the individual patient. Dobutamine stress echo- 
cardiography was considered “positive” when a new 
wall motion abnormality or a worsening of abnormal 
wall motion {inward motion or thickening, or both) ap- 
peared in 21 segments at peak stress. 

Technetium-99m isonitrile (370 MBq) or thallium- 
201 (80 MBq) was injected intravenously 1 minute be- 
fore termination of the stress test. Post-stress SPECT 
imaging was obtained 1 hour after administration of 
technetium and GO minutes after thallium. Resting tech- 
netium-99m isonitrile SPECT was repeated on a sepa- 
rate day, whereas 4-hour redistribution thallium imag- 
ing was repeated after a reinjection of 40 MBq. For each 
patient, 6 short-axis and 3 vertical long-axis slices were 
displayed and analyzed. As previously described, the left 
ventricle was divided in 47 segments, and each segment 
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was scored with a 4-point scale @om I = normal to 
4 = “absence” of uptake). roJ2 Visual analysis was per- 
formed by 2 observers with the assistance of circumfer- 
ential profile analysis of the short-axis slices. The api- 
cal portion was assessed only visually. 

Three deferent responses were defined: “normal,” 
“ischemia” (transient perfusion defects), and “infarc- 
tion” ($xed perfusion defect). The severity of ischemia 
and infarction was graded as mild, moderate and se- 
vere. 

Demographic and clinical data, and the results of si- 
multaneous dobutamine stress echocardiography and 
perfusion SPECT in the 20 patients are summarized in 
Table I. 

In all patients, there was agreement between the sites 
of the akinetic region on the resting echocardiogram and 
of perfusion defects on the resting or redistribution 
SPECT images. Furthermore, the electrocardiographic 
site of the infarction was in all cases consistent with the 
imaging results. 

The dobutamine stress test was uncomplicated in all 
cases. The highest dose was 40 pglkglmin in 18 patients 
(with atropine added in IO). The target heart rate was 
achieved in IO patients. In 6 patients, the target heart 
rate was not achieved despite the full dose of dobutamine 
and atropine, and in 4, the test was stopped because of: 
(I) hypotension (n = I), or (2) electrocardiographic 
changes (n = 3). Chest pain occurred in 3 patients, ST- 
segment depression in 4, and ST-segment elevation in 5. 

By deJinition, all patients developed a worsening of 
the akinetic region (which became dyskinetic), whereas 
new wall motion abnormalities remote to the akinesia 
became apparent in 8 cases. The wall motion of the aki- 
netic segment that became dyskinetic at peak stress did 
not improve with low-dose dobutamine. In contrast, the 
wall motion of the control left ventricular regions im- 
proved in all cases, which confirms the adequacy of low- 
dose dobutamine for improving the contractility of nor- 
mal myocardium. Myocardial scintigraphy showed a 
severe fixed perfusion defect in all akinetic regions that 
became dyskinetic at peak stress, which is consistent 
with an absence of scintigraphic markers of ischemia in 
those regions. 

Dobutamine stress echocardiography is a rapidly de- 
veloping noninvasive technique for assessing patients 
with coronary artery disease. However, more study is 
needed for the pathophysiologic interpretation of some 
specific stress echocardiographic patterns. In this regard, 
myocardial perfusion scintigraphy, performed simulta- 
neously with stress echocardiography, provides a unique 
opportunity for the validation of stress echocardiograph- 
ic findings.g-12 

The classic marker of myocardial ischemia by stress 
echocardiography is the appearance of new wall motion 
abnormalities at peak stress, whereas an improvement of 
wall motion (including wall thickening) of a severely hy- 
pokinetic or akinetic segment during low-dose dobu- 
tamine is considered a marker of residual viable my- 
ocardium.5*6 

Therefore, the evaluation of dobutamine stress 
echocardiography in 2 phases (low and high doses) en- 
ables a more complete and comprehensive evaluation, 

particularly in patients with left ventricular dysfunction 
who represent an increasing proportion of patients in our 
daily practice. 

The interpretation of stress echocardiography for the 
detection of myocardial ischemia is easiest in patients 
with normal or moderate hypokinesia on resting echocar- 
diography, but is increasingly difficult in those with pre- 
vious myocardial infarction and severe hypo- or akine- 
sia at rest. The main concern in these cases is whether 
the worsening of akinesia, becoming dyskinesia during 
stress, represents myocardial ischemia or is mainly a 
mechanical phenomenon due to a systolic outward 
bulging secondary to a hyperdynamic contraction of the 
remaining myocardium. The concepts of stunned and hi- 
bernating myocardium, which may be viable but not con- 
tractile at rest,5,6 make this an important issue. 

The main finding of this study, in which we used si- 
multaneous perfusion scintigraphy as a standard for com- 
parison with stress echocardiography, is that the scinti- 
graphic equivalent of an akinetic segment, becoming 
dyskinetic during peak stress without an improvement 
in wall thickening during low-dose dobutamine, is that 
of a severe and fixed perfusion defect. This is consistent 
with the presence of an infarcted tissue without signifi- 
cant ischemia in that territory. If we accept perfusion 
scintigraphy as an adequate “gold standard” for the di- 
agnosis of myocardial ischemia, the data suggest that the 
assessment of dobutamine stress echocardiography in 2 
stages is useful to clarify this stress echocardiographic 
pattern. 

This study would be more complete if we had in- 
cluded patients in whom an improvement in wall thick- 
ening occurred during low-dose dobutamine to assess 
the frequency of stress-induced ischemia. Another po- 
tential limitation of the study is that the radiotracer used 
was different in different patients, because technetium- 
99m isonitrile was used in 16 cases and thallium in 4. It 
is very unlikely that the conclusions of the study were 
influenced by this methodologic problem, since in pre- 
vious studies, little disagreement was found between 
stress/rest technetium-99m isonitrile and thallium stud- 
ies for the detection of myocardial ischemia.t3 

In summary, by combining dobutamine stress 
echocardiography and perfusion scintigraphy, we 
conclude that in the case of no improvement in wall 
thickening with low-dose dobutamine, the echocar- 
diographic pattern of an akinetic segment at rest be- 
coming dyskinetic during peak stress does not rep- 
resent myocardial ischemia and is probably related 
to a mechanical phenomenon due to a hypercon- 
traction of the surrounding myocardium. 
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Utility of Rapid Percutaneous Cardiopulmonary By ss for 
Refractory Hemodynamic Collapse in the Cardmc r atheterization 
LZbOtiO~ 

Joseph Redle, MD, Blair King, CCP, Gerald Lemole, MD, and Andrew J. Doorey, MD 

P ercutaneous cardiopulmonary bypass (PCB) has 
been found to be effective in refractory hemody- 

namic collapse in certain circumstances.ld The suc- 
cessful reversal of such collapse by PCB is almost ex- 
clusively limited to the cardiac catheterization laboratory 
and cardiovascular surgical intensive care units.‘” Prob- 
ably these areas are best suited for quick insertion of 
PCB because of the proximity of the equipment and ex- 
perienced personnel, since the time taken to institute 
PCB is inversely correlated with the probability of a suc- 
cessful outcome.2,4y5 Insofar as the “correctability” of the 
precipitating disorder is also associated with a higher 
success rate, the catheterization laboratory may be an 
optimal place to use emergency PCB, because of the 
ability to often define and correct the disease process.5 
Nonetheless, the role of emergency PCB in patients who 
develop hemodynamic instability in the catheterization 
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laboratory has not been fully defined.5 We investigated 
patients brought into the catheterization laboratory un- 
der stable conditions in whom refractory hemodynamic 
collapse occurred during either diagnostic or interven- 
tional procedures. 

From October I989 to September 1992, 21 patients 
were put on PCB in the catheterization laboratory: 4 
patients went on PCB prophylactically, 4 others had 
hemodynamic collapse outside of the catheterization lab- 
oratory, and 2 others were put on PCB as a “bridge” 
to the operating room in the setting of myocardial is- 
chemia but in the absence of hemodynamic collapse. The 
remaining II patients with refractory hemodynamic col- 
lapse developing in the catheterization laboratory dur- 
ing diagnostic or interventional procedures form the ba- 
sis of this report (Table I). Five patients survived to 
hospital discharge. Eight of the 11 patients were stabi- 
lized and transferred to the operating room for coronary 
bypass grafting or valve replacement. Four of these 8 
survived to discharge. Of the 3 patients not sent to the 
operating room, all had successful coronary angioplasty 
after stabilization by PCB, and 1 survived. Despite the 
preceding refractory hemodynamic collapse, only 1 of 

TABLE I Clinical Details of Patients Requiring Emergency Cardiopulmonary Bypass 

Time of First Time of PCB 
Instability Decision Weaned Off Hospital 

Patient Reason OR to PCB (min) to PCB (min) Bypass Discharge 

1 PTCA + 55 7 + + 
2 PTCA 0 40 21 + 0 
3 CAD&AS + 57 9 + 0 
4 AS + 57 19 + 0 
5 PTCA 0 33 8 + + 
6 CAD + 30 18 + 0 
7 PTCA + 31 12 + + 
8 PTCA 0 59 16 0 0 
9 PTCA + 62 15 + 0 

10 PTCA + 10 10 + + 
11 PTCA + 20 10 + + 

AS = +xtlc stenosis: CAD = coronary artery disease; OR = patient sent for cardiac surgety; PCB = percutaneous 
cardiopulmonary bypass; PTCA = percutaneous transiuminal coronary angioplasty 
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