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Abstract

Coronary vasospasm is defined as an exaggerated contractile response of the smooth muscle from the epicardial
coronary artery. Its presentation is variable and may differ from asymptomatic to acute myocardial infarction (MI) or
sudden death. This report is about a male patient, 56 years of age, who presented repeated events of acute coronary
syndrome without ST-segment elevation. In November 2018, during his second event, the electrocardiogram showed
intense ST-segment depression and T-wave inversion at precordial leads. Coronary angiography demonstrated
nonobstructive coronary arteries and a Takotsubo-like apical ballooning as seen on left ventriculography. One month
later, he was readmitted at the Emergency Department presenting acute chest pain characterizing a new episode of
MI without ST-segment elevation. After heart team discussion about propaedeutics and diagnostic possibilities in
the context of myocardial infarction with nonobstructive coronary arteries (MINOCA), a new coronary angiography
was performed, which revealed severe vasospasm in the mid-segment of the left anterior descending artery, reverted
after intracoronary nitroglycerin administration. Pharmacological therapy with calcium antagonist and nitrates was
implemented, resulting in adequate clinical control. The patient presented no new episodes of angina or MI on follow-
up. Challenging situations can be found in MINOCA, and a precise diagnosis can provide targeted treatment and reduce
the risk of adverse outcomes.
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Introduction

Myocardial Infarction with Nonobstructive Coronary
Arteries (MINOCA) can be described as an acute
myocardial infarction (MI) without obstructive lesions in
coronary arteries as seen in coronary angiography. The
prevalence ranges from 3.5 to 15% of all cases of MI, and
it occurs predominantly in women and young adults [1]. It
has a poor prognosis and presents higher mortality when

compared to classical MI due to obstructive coronary
artery disease [2].

Diagnosis and propaedeutics of patients with MINOCA
are medical challenges given the large number of clinical
phenotypes and different causes. Potential mechanisms
include coronary causes other than atherosclerotic
obstruction (coronary spasm, coronary microvascular
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dysfunction, plaque rupture, thrombosis/spontaneous
coronary embolism and coronary dissection), myocardial
disorders (myocarditis, Takotsubo syndrome and other
cardiomyopathies); and non-cardiac causes (pulmonary
embolism, type 2 MI) [2]. Therefore, given its heterogeneity,
the correct diagnosis of MINOCA is necessary to offer
specific treatment and avoid iatrogenic injuries or
unnecessary procedures.

We describe a case of an inpatient repeatedly diagnosed
(NSTEMI), with
coronary stenosis seen in invasive stratification, in which

with non-ST-segment elevation MI

diagnostic work-up was crucial for effective long-term
medical treatment.

Case report

A 56 years old, caucasian, male patient, smoker (80
years/pack), was admitted to the emergency room on
november 3 2018 presenting typical chest pain for
the last two hours. He mentioned a similar episode one
month before, in which he also sought emergency services,
however he evaded before proper medical investigation. He
had no history of chronic diseases, continuous prescription
drugs or substance abuse. Electrocardiogram (ECG) at
admission showed a 1.5mm ST-segment depression in
leads D2, D3, aVF, V4 and V5. Serial measurement of serum
troponin [ and CKMB detected high levels in second dosage.
Serial ECG showed a slight improvement of ST-segment
depression after three hours.

He received aspirin 300mg and clopidogrel 300mg
according to the acute coronary syndrome institutional
protocol, and an urgent coronary angiography was
performed, which revealed 30% luminal eccentric
stenosis in proximal segment of left anterior descending
artery (LAD), No coronary vasospasm was detected. Left
ventriculography showed anterior and apical hypokinesia
(Figure 1). After hospitalization for two days and optimal
medical treatment with dual antiplatelet therapy,
metoprolol 50mg daily, simvastatin 40mg daily and
losartan 50mg daily, the patient was discharged with no
chest pain and was advised to continue ambulatory follow-
up. The proposed diagnosis was Takotsubo syndrome,
despite a doubtful history of emotional distress as a trigger

for the event.

On December 8" 2018 the patient was readmitted to
the emergency room with similar symptoms, this time
with chest pain lasting four hours, with serial ECG showing
a 3.0mm ST-segment depression and negative deep

T-waves in leads V3-V6 suggesting acute subendocardial
ischemia of the anterior wall (Figure 2). Serial laboratory
measurements showed elevation of cardiac biomarkers
(CKMB 55ng/ml [reference value < 1755ng/ml], positive
qualitative troponin I).

Figure 1: Leftventriculographyshowingseverehypokinesia in the
anterior and apical segmentsofmyocardialwall. A: Diastole B:
Systole.

Figure 2: Electrocardiogram showing ST-segment depression and
negative deep T-waves in the anterior myocardial wall

After discussion by Cardiology staff about the
propaedeutics to be taken considering that a coronary
angiography was performed 35 days earlier, hospitalization
was indicated in order to optimize medical treatment
initially. During two days of observation, dynamic changes
of the ST-segment and T-wave occurred, with typical ST-T
ischemic patterns in moments of recurrence of chest pain.
Another coronary angiography was performed on day three
and revealed severe vasospasm in mid-segment of LAD and
diffuse moderate spasm of the left main coronary artery
(LMCA), which reduced after intracoronary administration
of nitroglycerin 1.0mcg (figure 3). The patient reported
relief of chest pain and ECG showed attenuation of ST-
segment and T-wave changes after coronary angiography
(figure 4). Medical treatment was transitioned to oral
diltiazem 60mg twice a day and isosorbid mononitrate
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20mg three times a day, and the patient was strongly
advised to quit smoking. The patient was discharged
asymptomatic on December 16% 2018. No more acute
cardiac events occurred on late clinical follow-up.

Figure 3: Coronary angiography performed on December 11
2018. A: Spasm in the mid-segment of the left anterior descending
coronary artery (white arrow). B: Reduction of coronary spasm
in the left anterior descending coronary artery (white arrow) after
intracoronary administration of 1.0mcg of nitroglycerin.

Figure 4: Electrocardiogram showing attenuation of ST-segment
and T-wave changes immediately after coronary angiography and
intracoronary administration of nitroglycerin.

Discussion

According to the guidelines of the European Society
of Cardiology (ESC), the diagnosis of MINOCA is made
through three components: 1) universal MI criteria; 2)
nonobstructive coronary arteries as seen in coronary
angiography (defined as coronary stenosis <50%); 3)
absence of another clinically evident specific cause for
acute presentation of symptoms [3]. Once atherosclerotic
coronary obstruction is ruled out, etiological investigation
is necessary for a better approach, follow-up and, whenever
possible, prevention of new events.

The main methods of investigation, in addition to
a detailed clinical history, include routinely used tests
such as ECG, cardiac biomarkers, echocardiogram and
cardiac catheterization. From clinical suspicions raised
by initial examinations, more specific tests can be added,
such as cardiac magnetic ressonance imaging, which
has been an important diagnostic tool to differentiate
between microvascular causes, Takotsubo syndrome
and myocarditis [2,4]. Usually, a normal or inconclusive
coronary angiography must open the
possibilities inside the context of MINOCA [1].

diagnostic

According to clinical suspicion and availability,
other specific methods can be used to differentiate
of MINOCA.

methods, such as intracoronary ultrasound and optical

possible causes Intravascular imaging
coherence tomography can help identifying coronary
dissection, thrombi and plaque rupture [5-7]. These
can be used rationally in the catheterization laboratory
to add relevant information in cases of MINOCA. Even
coronary vasospasm may have specific imaging features
as seen in optical coherence tomography [7]. Although
endomyocardial biopsy remains as the gold standard
method for the diagnosis of myocarditis, it is reserved for
cases where the diagnosis remains uncertain after cardiac
magnetic ressonance [2]. Provocative invasive testing with
acetylcholine or ergonovin during coronary angiography is
also possible for the diagnosis of coronary spasm and may
identify patients with worse prognosis [1]. However, the
last is unfrequently used, given its potential to cause harm
and false-positive diagnosis.

Coronary vasospasm is the most frequent cause of
MINOCA, and it may occur both in normal arteries and in
combination with atherosclerotic plaques causing fixed
coronary stenosis in different degrees. There is a great
variability of symptoms, which oscillate in duration,
degree and extent of coronary involvement. Thus, coronary
vasospasm may present from the asymptomatic form,
with silent myocardial ischemia, through unstable angina,
M], life-threatening arrhythmias and even sudden death
[3,4]. Regardless of etiology, data point to a reduction
in cardiovascular events with the use of statins and
angiotensin-converting enzyme inhibitors/angiotensin
receptor blockers [1,8]. Once coronary vasospasm is
confirmed, calcium antagonists and nitrates are listed as
drugs of choice. On the other hand, beta-blockers should
be avoided and smoking immediately suspended, as they
favor worsening of the spasms [8]. In addition, the option
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for implantable cardiode fibrillator may be considered in
some patients at high risk of sudden death from vasospasm,
especially if advanced heart failure is present [1].

The patient we reported had several admissions on the
Emergency Department before having a correct diagnosis.
Cases of MINOCA are commonly misdiagnosed, which
leads to often unnecessary or harmful treatments. Since
there are a great variety of conditions included in the large
MINOCA group, there are several possible approaches
and variants, depending on their etiology. Searching
for diagnostic definition, although often challenging, is
necessary to provide specific treatment, as well as to avoid
iatrogenic events or unnecessary treatments. In the case
of coronary vasospasm, medical treatment should target
pharmacological and life-style interventions. It should also
be emphasized that adherence to these recommendations
is the key to success in the management of the syndrome
and avoid serious outcomes, such as MI and sudden death,
as well as frustrated and unfounded interventions.
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