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Abstract

Acute coronary syndrome is caused by plaque rapture, but a few hypotheses
state that coronary spasm causes acute myocardial infarction. We report a
unique case of acute myocardial infarction that presented with coronary thrombi
due to coronary spasm.
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Abbreviation

ECG: Electrocardiogram; ACS: Acute Coronary Syndrome; LAD:
Left Anterior Descending Artery; CAS: Coronary Arterial Spasm;
NO: Nitrogen Monoxide; MDA-LDL: Malondialdehyde-Modified
Low Density Lipoprotein; ACh: Acetylcholine

Case Presentation

An 82-year-old woman with chest pain was transferred to our
hospital by ambulance. Electrocardiography (ECG) revealed ST-
segment depression in leads I, aVL, and V2-6, and positive troponin I
expression. We made a diagnosis of acute coronary syndrome (ACS)
and performed emergency coronary angiography. The coronary
artery was neither tortuous nor sclerosed, but the filling defect
hada “pebble” appearance in the distal portion of the left anterior
descending (LAD) artery (Figure 1). Left ventriculography revealed
hypokinesis of the cardiac apex (Figure 2A, 2B). She sometimes had
chest pain at rest, and the culprit lesion was poorly atherosclerotic
and distal; thus, we considered that the cause of the ACS was coronary
spasm rather than simple plaque rupture. She was discharged from
the hospital within 8 days, with no complications. Coagulation
abnormalities and atrial fibrillation were not observed in the blood
test and ECG monitoring. During the acute phase and after discharge,
she received anticoagulation therapy, single antiplatelet therapy, and
coronary vasodilator therapy containing a calcium antagonist. One
year later, reexamination with coronary angiography was performed.
The filling defect in the LAD artery disappeared, and no significant
stenosis and dissection were observed. The left ventricular wall
motion had improved (Figure 2C, 2D). Acetylcholine intracoronary
administration induced coronary arterial spasm (CAS) with
symptoms in both coronary arteries (Figure 3). She was diagnosed
as having coronary vasospastic angina, was suspected to have caused
the ACS.

Discussion

We suspected thrombi formation due to CAS based on the
characteristic angiographic findings in this case and treated it
successfully. The coronary artery was smoothly shaped with little
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Figure 1: Filing defect in distal portion of left anterior descending (LAD)
artery.

Figure 2: Left ventriculography showed hypokinesis of cardiac apex (A,B),

but it was improved one year. Later (C,D).

stenosis. The filling defect in the distal portion of the LAD artery,
which is not usually observed in the occlusion of acute coronary
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Figure 3: Acetylcholine intracoronary administration provoked coronary
spasm with symptoms.

syndrome, formed gaps by accumulation of fine thrombi with a
“pebble” appearance.

Hence, on the basis of the arteriosclerosis, we think that the cause
of the coronary event was not plaque rupture but blood flow stasis
due to the CAS. The obstruction of the coronary artery was distal
and the range of the damaged myocardium was small, so we did not
administer coronary artery intervention. Medication with aspirin,
anticoagulants, and coronary dilators to the coronary vasospastic
angina was started.

The coronary artery stenosis and filling defect were not observed
on the follow-up coronary angiography after 1 year, so we presumed
that the anticoagulant therapy dissolved the blood clots. The fact that
acetylcholine intracoronary administration induced CAS is not a
direct proof of the causal relationship between CAS and ACS but can
be a strong basis to suspect an association.

As mechanisms of CAS, nitrogen monoxide (NO) production
abnormality based on endothelial dysfunction and vascular smooth
muscle cell hypercontraction were reported [1,2]. Oxidative-stress
marker malondialdehyde-modified low-density lipoprotein (MDA-
LDL) showed association with vasospastic angina [3]. Predictors of
CAS include smoking [4], low diastolic blood pressure, and systemic
low-grade inflammation [5]. In the onset of acute myocardial
infarction caused by CAS, coronary artery thrombi were formed

by coronary artery plaque rupture or hypercoagulability [6]. The
protrusion of the plaque contents caused by the rupture of the fibrous
capsule caused the thrombosis [7]. Production of fibrinopeptide A,
which is the most sensitive index of platelet aggregation ability and
thrombin generation in vivo after a coronary spasm attack, increases
at night and in the morning, when the activity of coronary spasm
attacks is high [8]. Therefore, we suggest that CAS may itself cause
hypercoagulability in the coronary artery.

Conclusion

We report a case of coronary thrombus due to coronary spasm
with a unique coronary angiogram finding of acute myocardial
infarction. In case a coronary filling defect does not present with
arteriosclerosis, a diagnosis of coronary spasm should be considered.
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