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Coronary angiography
in patients with U wave
inversion during coro-

nary artery spasm
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Summary

During ergonovine-induced vasospastic angina, U wave inversion without significant ST segment
deviation on the precordial electrocardiograms was documented in four patients. Coronary angiography
revealed incomplete spastic obstruction of the left anterior descending artery without delayed filling
and runoff in three patients. In the remaining patient, the proximal left anterior descending artery was
totally occluded and there were well-developed collaterals from the non-spastic artery. Thus, ergo-
novine-induced U wave inversion was related to the presence of coronary vasospasm, and angiography
demonstrated less severe myocardial ischemia in such patients than in cases with ST segment elevation
or depression, which is usually associated with subtotal or total obstruction of a major coronary artery
without adequate collaterals. In their clinical courses, two patients had episodes of angina with ST
segment elevations or depressions.

It was suggested that vasospastic angina with U wave inversion alone is one aspect of a continuous
spectrum of vasospastic myocardial ischemia.
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Table 1. Hemodynamic and electrocardiographic findings at rest and during ergonovine-

induced angina

Case Age  Lypp LVEDP ECG changes HR (bpm) AoP (mmHg)
Sex (mmHg) during ergonovine Control Ergonovine Control Ergonovine
1 40M 0.76 18 NU, Ve 64 64 164/96 192/112
ST |, Vs — 66 — 184/110
2 59 M 0.64 12 NU, Vi 66 68 132/80 164/94
3 48 M 0.60 12 NU, \A 60 66 136/70 140/82
4 55M 0.77 12 NU, Vs 69 74 190/95 190/95
ST, Vs — 70 — 180/82

LVEF=left ventricular ejection fraction; LVEDP=left ventricular end-diastolic pressure; HR=heart rate;
AoP=aortic pressure (systolic and diastolic); M=male; NU=negative U wave; ST |=ST segment depression ;

ST 1=ST segment elevation.
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Fig. 1. Left coronary angiograms and corresponding electrocardiograms of Case 1 before (A)
and during ergonovine-induced angina associated with U wave inversion (B) and ST segment
depression (C).

In the control state, there is no significant stenosis in the left coronary artery (A). During angina
associated with U wave inversion, there is localized coronary spasm in segment 7 without delayed
distal filling (B). During angina with ST' depression and U wave inversion, coronary angiography
shows further spastic narrowing of the same portion with delayed distal filling (C).
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Fig. 2. Left coronary angiograms and corresponding electrocardiograms of Case 2 before (A)
and during ergonovine-induced angina associated with U wave inversion (B).

In the control state, there is a significant stenosis of segment 6 (90%) (A). During angina associated
with U wave inversion, coronary angiography shows more severe spastic narrowing of segment 6
without any delayed filling beyond the stenotic site (B).
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Fig. 3. Coronary angiograms and corresponding electrocardiograms of Case 3 before (A) and
during ergonovine-induced angina associated with U wave inversion (B, C).

In the control state, left coronary angiography shows significant (90%) narrowing in segment 6 (A).
During angina with U wave inversion, spasm totally occludes the stenotic site of segment 6 (B). Right
coronary angiography demonstrates the opacified left anterior descending artery distal to the obstruc-
tion by well-developed collaterals from the right coronary artery (C).
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Fig. 4. Left coronary angiograms and corresponding electrocardiograms of Case 4 before (A)
and during ergonovine-induced angina associated with U wave inversion (B), and ST segment
elevation (C).

In the control state, there is no significant stenotic lesion in the left coronary artery (A). During
angina with U wave inversion, the left anterior descending artery has spastic and diffuse narrowing in
segment 6 and 2 localized vasospasms in segment 7 (B). One min later, angina with ST segment
elevation and U wave inversion appeared, and the subsequent left coronary angiogram reveals further
narrowing of the 2 localized vasospasms in segment 7 with delayed distal filling (C).
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