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Background Coronary vasospasm is primarily characterized by transient and reversible vasoconstriction causing myocardial is-
chaemia and can manifest with various clinical features, including syncope.

...................................................................................................................................................................................................
Case summary A 50-year-old man presented with recurrent episodes of syncope for 3 days. The last syncope history occurred

during an early morning walk, accompanied by dizziness and loss of consciousness. There was no clear history of
chest pain at the time. He smoked one pack of cigarettes daily and frequently consume alcohol. Approximately 3 h
after admission, echocardiography initially revealed normal systolic function; however, during the examination, the
patient suddenly complained of dizziness and regional wall motion abnormalities (RWMA) of the left anterior
descending artery (LAD) territory were observed. Both RWMA and dizziness spontaneously improved within a
few minutes. Emergency coronary angiography (CAG) was performed to confirm vasospasm. Coronary angiog-
raphy revealed mild atherosclerosis of proximal LAD. After 3 min, he complained of dizziness and vague chest dis-
comfort, and electrocardiogram revealed ST-segment elevation. We immediately performed angiography of the left
coronary artery, and CAG revealed total occlusion of the proximal LAD without any provocation. After adminis-
tration of intracoronary nitroglycerine, coronary flow was restored completely and ST-segment deviation normal-
ized along with relief in chest discomfort. The patient’s symptoms have not recurred for 3 months while being on
calcium channel blocker and long-acting nitrates.

...................................................................................................................................................................................................
Discussion Coronary vasospasm can present as transient and dynamic myocardial ischaemia along with angina. Coronary vaso-

spasm should always be considered in the differential diagnosis for syncope.
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Learning points

• Coronary vasospasm is a heterogeneous phenomenon that can present with transient total coronary artery occlusion along with angina,
and these dynamic changes can be observed on echocardiography, electrocardiography, and invasive coronary angiography.

• Coronary vasospasm should always be considered in differential diagnoses of syncope as one of the causes of cardiac syncope.
• In such cases, symptoms can be effectively controlled through the lifestyle management and medications.
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..Introduction

Coronary vasospasm is primarily characterized by transient and re-
versible vasoconstriction of the major epicardial coronary arteries
resulting in myocardial ischaemia, which is not associated with exer-
cise or effort.1,2 Coronary vasospasm can manifest as several clinical
features, including not only variant angina but also effort-induced an-
gina, acute coronary syndrome, syncope, and sudden cardiac death
with life-threatening arrhythmias or conduction disorders.3–5 We
present the case of a patient who developed coronary vasospasm-
induced syncope with spontaneous total occlusion of a coronary
artery that was confirmed real-time using echocardiography and cor-
onary angiography.

Timeline

Case presentation

A 50-year-old man visited the emergency room with complaints of
recurrent episodes of syncope for 3 days. He had four episodes of
transient loss of consciousness that lasted for approximately 30 s
each accompanied by general weakness. The last syncope history
occurred during an early morning walk, accompanied by dizziness
and loss of consciousness. Chest pain was not apparent during the ini-
tial onset of symptoms. He had no history of hypertension, diabetes,
or dyslipidaemia. He smoked one pack of cigarettes daily for 30 years
with frequent consumption of alcohol. Cardiac auscultation of the pa-
tient revealed normal heart sounds and no murmurs. Brain computed
tomography, electrocardiogram (ECG), laboratory findings, including
cardiac enzymes, and chest radiography were normal.

Approximately 3 h after admission, transthoracic echocardiog-
raphy was performed to evaluate the systolic function and investigate
structural anomalies. During echocardiographic examination, there
were initially no regional wall motion abnormalities (RWMA) though,
the patient’s symptoms of pre-syncope recurred and interestingly
anteroseptal and apical wall akinesia was observed. However, with-
out any intervention, both wall motion abnormalities and dizziness
spontaneously improved within a few minutes (Video 1).

Emergency coronary angiography (CAG) was performed immedi-
ately to confirm vasospasm as the cause of dynamic changes in the
transient and reversible RWMA and dizziness. Coronary angiography
revealed mild atherosclerosis of the proximal left anterior descending
artery (LAD) and hypoplastic right coronary artery (Figure 1A).
During the examination, he complained of dizziness and vague chest
discomfort; simultaneously, ECG revealed ST-segment elevation
(V1–V5) and ST-segment depression (leads III and aVF) (Figure 2).
We immediately performed angiography of the left coronary artery,
and CAG revealed total occlusion of the proximal LAD without any
provocation, which occurred within 3 min of the initial angiography
(Figure 1B). After administration of intracoronary nitroglycerine, the

Emergency department visit

and admission

3-day history of four episodes of

syncope

Echocardiography performed Sudden-onset dynamic changes in

transient regional wall motion

abnormalities with dizziness during

the exam

3 h after admission

Emergency coronary

angiography performed

Spontaneous total occlusion of the

left anterior descending artery with-

out provocation4 h after admission

3rd day Hospital discharge

3rd month follow-up Asymptomatic without further

episodes

Figure 1 (A) Mild stenotic lesion in the proximal left anterior descending artery was observed on the initial coronary angiography. (B)
Spontaneous total occlusion of proximal left anterior descending artery was induced without provocation within 3 min of the initial angiography (yel-
low arrow). (C) After intracoronary administration of nitroglycerine, the coronary flow was restored completely.
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..coronary flow improved completely, the calibre of the vessel
enlarged, and ST-segment deviation normalized along with relief in
chest discomfort (Figure 1C, Video 2).

Diltiazem, isosorbide dinitrate, clopidogrel, and atorvastatin were
administered for severe spontaneous vasospasm with mild athero-
sclerosis. Additionally, the patient was educated about the import-
ance of adhering to the regular medications and was strongly advised
to abstain from alcohol and smoking. Two days later, the patient was
discharged and the symptoms have not recurred for 3 months.

Discussion

Vasospastic angina (VSA) is the transient occlusion of the epicardial
coronary arteries, which occurs mainly at night or early morning and

is not usually associated with increased myocardial oxygen require-
ment. To the best of our knowledge, this is the first reported case of
direct observation of these dynamic and spontaneous changes using
various modalities in real-time. The pathophysiology of VSA remains
unclear. However, it is understood to be caused by impaired vaso-
dilation secondary to smooth muscle hyperactivity and endothelial,
autonomic, and microvascular dysfunctions due to the traditional risk
factors of coronary artery disease.6,7 Since the episodes of coronary
vasospasm are usually temporary, establishing a definite diagnosis of
VSA is challenging. However, if VSA is suspected clinically, a provoca-
tion test is needed for a precise diagnosis.4,8 Fortunately, in this case,
we were able to identify an episode of reversible and transient coron-
ary vasospasm without provocation during the examination, which
also revealed spontaneous RWMA, ECG changes, and total occlusion
of the LAD. The combination of fixed, non-significant atherosclerotic

Figure 2 (A) Baseline electrocardiogram. (B) Electrocardiogram revealed ST-segment elevation in V1–V5 leads (blue arrows), and ST-segment de-
pression in III and aVF leads within 3 min of the initial angiography.

Coronary vasospasm-induced syncope with dynamic changes of RWMA confirmed real-time 3
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lesions and vasospastic activity resulted in total occlusion of the prox-
imal LAD. Mild atherosclerotic lesions of the LAD observed even
after nitroglycerine injection could be the nidus for coronary vaso-
spasm. In this patient, however, smoking and alcohol could have also
acted as triggers.

Depending on the extent and location of the coronary vasospasm,
VSA can present with various clinical manifestations, including variant
angina, effort-induced angina, acute coronary syndrome, and sudden
cardiac death. Among them, the mechanism of syncope in patients
with VSA is explained by atrioventricular block, ventricular tachycar-
dia, pump failure due to left ventricular dysfunction, and vagal stimula-
tion.9,10 When patients present with syncope with dizziness, as in this
patient, it is challenging to suspect VSA based on the initial workup.
This patient developed symptoms while undergoing echocardiog-
raphy, which led to the confirmation of the diagnosis. Particularly, in
East Asia, the incidence of coronary vasospasm is relatively high in
patients with syncope, and some groups have suggested a diagnostic
flow-chart for patients with syncope in Japan and Asia.10,11 The latest
guidelines for syncope published by the European Society of
Cardiology in 2018 recommend ECG monitoring and electrophysio-
logic studies in the initial evaluation of syncope when accompanied

with high-risk features; however, they do not address the need to
consider VSA in the differential diagnosis.12 Irrespective of the racial
differences, coronary vasospasm should be considered in patients
with syncope.

All patients with VSA require lifestyle modifications and drug ther-
apy. The primary treatment for VSA includes both calcium-channel
blockers and nitrates, which can effectively prevent myocardial is-
chaemia.13–15 Lifestyle modifications include management of the risk
factors of coronary artery disease, such as smoking cessation and al-
cohol restriction. Additionally, this patient was prescribed clopidog-
rel and statins due to the total fixed occlusion in LAD. Finally,
because vasospasm-induced lethal arrhythmia was not documented,
an implantable cardioverter-defibrillator was not considered.

Vasospastic angina with syncope is an uncommon but significant
entity that should be carefully investigated. The present case suggests
that VSA should be considered in the differential diagnosis of syncope
and physicians should be familiar with the various manifestations and
clinical presentation of VSA.
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