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Safety and Clinical Impact of Ergonovine Stress Echocardiography for
Diagnosis of Coronary Vasospasm
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ABSTRACT

Background[d The safety of ergonovine provocation for coronary vasospasm (CVS) performed outside the
catheterization laboratory has been questioned. We sought to address the issues of safety, feasibility and clinical
impact of noninvasive diagnosis of CVS. Method and Results[] We retrospectively analyzed the results of
bedside ergonovine provocation testing with monitoring of left ventricular regional wall motion abnormalities
(RWMAs) by 2-dimensional echocardiography (ergonovine echocardiography, Erg Echo). After confirmation
of no significant fixed epicardial coronary artery disease, 1,504 Erg Echo were performed in 1,372 patients
from July 1991 to December 1997. Erg Echo was prematurely terminated in 13 patients (0.9%) due to limiting
side effects unrelated with myocardial ischemia. Among 1,491 completed tests, 32% (477) showed positive
results with development of RWMAs in 467 tests (98%) or ST displacement in ECG in 10 tests (2%). During
the test, transient arrthythmias developed in 1.7% (26/1491) including transient ventricular tachycardia (2) and
atrioventricular block (4), which were promptly reversed with nitroglycerin. There were no procedure-related
death or development of myocardial infarction. On the basis of angiographic criteria in 218 patients, who also
underwent invasive spasm provocation test during coronary angiography, the sensitivity and specificity of Erg
Echo for the diagnosis of CVS were 93% and 91% respectively. From 1990 to 1997, total 2,073 spasm
provocation tests were performed either during invasive coronary angiography in the catheterization or in the
echocardiography laboratory. Since 1994, noninvasive Erg Echo became a more popular diagnostic method
and comprised more than 95% of all spasm provocation tests in recent 3 years. Erg Echo was also performed
safely in outpatient clinic setting without hospital admission in 34% (500/1491). Conclusions[] Erg Echo is
highly feasible, accurate and safe for diagnosis of CVS and can replace the invasive spasm provocation test
during coronary angiography in the catheterization laboratory. (iKorean Circulation J 2000530(8):937-946)
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Fig. 2. Representative example of ergonovine echocardiography (A and B) and invasive spasm provocation te-
sting during diagnostic coronary angiography (C and D) in a 47 year old man. Left ventricular wall motion at end-
systole recorded in the apical two-chamber view was demonstrated (A and B). Compared to the basal status
(A), prominent loss of systolic myocardial thickening in the inferior wall developed with an ergonovine dose of
0.15 mg (B1 white arrow), which was compatible with myocardial ischemia due to coronary artery spasm in the
right coronary artery territory. Coronary angiogram taken 3 days later revealed no significant fixed disease (D).
Intfravenous injection of ergonovine (E1) provoked total occlusion of the distal right coronary artery (C), which
was compatible with coronary artery spasm.
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Fig. 3. Clinical diagnosis before ergonovine echocar-
diography.
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Table 1. Final results of ergonovine echocardiography
and invasive coronary angiography with spasm prov-
ocation test

Invasive (+) Provocation (=)

Ergonovine (+) 142 6
Echocardiography (-) 10 60

Sensitivityd 93%, specificityd 91%
(+) predictive valuel 96%, (—) predictive valueO 86%

Table 2. Prevalence of positive test according to the
clinical diagnosis (%)

N (+) %

Variant angina 522 232 44
Non-ischemic chest pain 526 32 6
Unstable angina 235 113 48
Effort angina 48 11 23
Acute myocardial infarction 20 4 20
Old myocardial infarction 8 0 0
Sudden cardiac death 4 2 50
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Fig. 4. Temporal changes of frequency of invasive spasm provocation testing in the catheterization laboratory (A)
and increased usage of ergonovine echocardiography (B) for diagnosis of coronary artery spasm.
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Fig. 5. Temporal changes of frequency of ergonovine
echocardiography performed in the outpatient clinic
without hospital admission.
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Table 3. Comparison of potential advantages and disadvantages of ergonovine echocardiography versus inva-

sive spasm provocation test during angiography

Advantage Disadvantage

Invasive Angiogram Relatively late and insensitive ischemic markers
provocation Intracoronary nitroglycerin (chest pain, ECG changes)
during Temporary pacemaker backup Invasive, perturbing vasomotor fone
angiography Injection contrast agent into coronary circulation

Continuous monitoring of ischemic process
impossible
Ergonovine Regional wall motion abnormalities-sensitive  Intfracoronary injection of nitroglycerin impossible
& specific O early detection and

echocardiography terminatoin

Temporary pacemaker backup impossible

Noninvasive, not perturbing vasomotor tone  Dependent on acoustic window

Repeat and follow-up studies
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