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Abstract

Two-dimensional echocardiography was used for diagnosing coronary vasospasm during the cold pres-
sor stress test immediately after hyperventilation in five patients with suspected vasospastic angina.

The test consisted of hyperventilation for 6 min and cold water pressor for 2 min under continuous
electrocardiographic and echocardiographic monitoring. Coronary angiography with intracoronary injec-
tion of acetylcholine was performed in all patients within 1 month after the stress test.

During the stress test, new asynergies of both the anterior and inferior walls were seen in three of the
five patients, and new asynergy of the anterior wall in the other two patients. All acetylcholine induced
coronary artery spasms occurred at the same locations as the new asynergies provoked by the stress test. In
three patients, wall motion abnormality occurred earlier than ST segment elevation, and the other two
patients had no ST changes. Chest pain was induced in three patients and delayed in comparison to elec-
trocardiographic and echocardiographic changes.

Echocardiographic monitoring during the stress test could detect spasms unaccompanied by either ST
segment changes or chest pain, and could detect multivessel coronary spasms. Hyperventilation and cold
pressor stress echocardiography may be used for the diagnosis of vasospastic angina.
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Table 1 Results of hyperventilation and cold pressor stress echocardiography and coronary angiography

Hyperventilation and cold pressor stress test

Coronary angiography

Case Age(yr)/ New asynergy ST elevation Chest pain Branches with Residual stenosis
No. sex locations/time leads/time /time spasm produced by ACh after ISDN

1 67/male Ant, Inf/5 min Vi1-V4/7 min Yes/8 min LAD, RCA None

2 59/male Ant/3 min Vi-Vs/5 min Yes/5 min LAD LAD 75%

3 59/male Ant, Inf/1 min II, V2-Vs/2 min No LAD, RCA None

4 55/male Ant/7 min None Yes/8 min LAD LAD 50%

5 64/male Ant, Inf/5 min None No LAD, RCA None

Ant=4anterior;
dinitrate.

Inf=inferior;

4C

LAD = left anterior descending artery;

Fig.1 Case 1. Hyperventilation and cold pressor stress echocardiograms
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RCA =right coronary artery; ACh=acetylcholine; ISDN=isosorbide

Stress 6 min

Systolic frames at rest (/eft) show hypokinesis of the apex (small arrows). Systolic frames at 6 min after stress (right)
show the anterior and inferior wall were akinetic and the apex was dyskinetic (large arrows).
4C=apical four-chamber view; 2C=apical two-chamber view.
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Fig. 2 Case 1. Hyperventilation and cold pressor electrocardiograms

Marked ST segment elevations were induced in the anterior chest leads at 9 min after stress.
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Fig.3 Case 1. Coronary angiograms with intracoronary injection of acetylcholine

Vasospasms were induced by acetylcholine at segment 7 (white arrowhead) of the left anterior descending artery (A)
and at segment 2 (black arrowhead) of the right coronary artery (B). These spasms were relieved after intracoronary

isosorbide dinitrate injection (C, D).
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