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MYOCARDIAL INFARCTION WITH NON-OBSTRUCTIVE CORONARY ARTERY DISEASE
(MINOCA) - CASE REPORT
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Summary:Introduction: Acute coronary syndrome type myocardial infarction with non-obstructive
coronary artery disease (MINOCA) represents a myocardial infarction without coronary artery stenosis or
with stenosis less than 50%. The aim of this paper is to highlight MINOCA as a relatively new entity in
cardiology, the importance of early diagnosis and timely treatment, as well as the application of primary
and secondary prevention of cardiovascular diseases along with the modification of risk factors for these
conditions. Case presentation: A 60-year-old female patient presents with chest pain described as tightness
and pressure. The physical examination is normal, while the electrocardiogram shows ST-segment
depressions in leads V4-V6 ranging from 0.5 mm to 1 mm. The patient was treated according to the
protocol for non-ST-elevation myocardial infarction (NSTEMI). Coronary angiography was immediately
performed and found to be normal Treatment was continued with medical therapy. Conclusion: MINOCA
encompasses a heterogeneous group of patients who experience myocardial infarction but do not have
significant coronary artery obstruction on angiogram. Our patient had a typical presentation of non-ST-
elevation infarction and was treated with medical therapy to reduce cardiovascular risk for future events
and improve outcomes.
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INTRODUCTION

Acute coronary syndrome (ACS)
accounted for 48.3% of all deaths from ischemic
heart diseases in Serbia in 2022. According to
data from the population registry for ACS, in
2022, the diagnosis of acute coronary syndrome
was made in 19,701 cases in Serbia. During 2022,
4,564 people in Serbia died from this syndrome.
Myocardial infarction with  non-occlusive
coronary arteries (MINOCA) refers to a clinical
situation in which a patient exhibits symptoms
suggestive of acute coronary syndrome (ACS),
with elevated troponin levels, but coronary
angiography shows no significant obstruction of
the coronary arteries (defined as stenosis <50%
in any major epicardial artery). The reported
prevalence of MINOCA significantly varies in
different studies, ranging from approximately
1% to 14% of ACS patients undergoing
angiography [1].

Acute coronary syndrome can present as
unstable angina pectoris, acute myocardial
infarction with or without ST elevation, or de

novo left bundle branch block, as well as sudden
cardiac death [2,3]. The definition of acute
myocardial infarction (MI) involves myocardial
cell necrosis with a clinical picture consistent
with acute myocardial ischemia. Acute
myocardial damage, associated with an increase
and/or decrease in high-sensitivity troponin (hs-
cTnl) levels and caused by myocardial ischemia,
is referred to as acute myocardial infarction. If a
patient experiences symptoms along with newly
elevated ST segments in two contiguous leads or a
newly developed bundle branch block, this is
classified as STEMI (ST-Elevation Myocardial
Infarction). In contrast, if no persistent ST
segment elevation is observed, it is classified as
NSTEMI (Non-ST-Elevation Myocardial
Infarction) [4,5,6].

MINOCA can be considered a COMMON
term that encompasses a heterogeneous group
of underlying causes: coronary and non-
coronary, which may include both cardiac and
extracardiac disorders (Figure 1.).
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Figure 1. MINOCA - a common term encompassing a heterogeneous group of coronary and non-coronary causes.
Source: https://academic.oup.com/view-large/figure/441045253 /ehad191f15.tif
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When the diagnosis is not clearly established
after coronary angiography, MINOCA represents
a working, rather than a final, diagnosis. It is
crucial that clinicians conduct additional
assessments and investigations to identify the
underlying cause of MINOCA, which will enable a
definitive diagnosis and appropriate treatment
for the patient. Failure to identify the underlying
cause of MINOCA may lead to inadequate or
inappropriate therapy [1]. If the underlying

cause of MINOCA cannot be determined solely
through invasive coronary angiography (ICA),
further assessments of microvascular function
and coronary artery reactivity as well as
intravascular imaging, should follow. The term
"functional coronary angiography" refers to the
combination of standard coronary angiography
with additional tests (e.g., testing for coronary
microcirculation dysfunction and vasoreactivity)
(Figure 2).
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Figure 2. MINOCA diagnostic algorithm. Evaluation of patients with a working diagnosis of MINOCA.
Source: https://academic.oup.com/view-large /figure /441045256 /ehad191f16.tif
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If the underlying cause of MINOCA cannot be
determined  through functional coronary
angiography, non-invasive imaging is
recommended (e.g., echocardiography, CMR, CT
angiography, CT heart), according to the clinical
indication. Cardiac magnetic resonance (CMR) is

the underlying cause of MINOCA [7-11]. CMR can
identify the underlying cause in up to 87% of
patients with a working diagnosis of MINOCA
and should be performed as soon as possible
after patient admission, ideally during the initial
hospitalization [12]. (Table 1)

one of the key diagnostic tools for determining

Table 1. Recommendations for myocardial infarction with non-occlusive coronary arteries (MINOCA)
Source: https://academic.oup.com/view-large /441045259

Recommendations

In patients with a working diagnosis of MINOCA,
CMR imaging is recommended after invasive
angiography if the final diagnosis is not clear.
Management of MINOCA according to the final
established underlying diagnosis is recommended,
consistent with the appropriate disease-specific
guidelines.

In all patients with an initial working diagnosis of
MINOCA, it is recommended to follow a diagnostic

algorithm to determine the underlying final diagnosis.

Level®

Class®

CMR, cardiac magnetic resonance; MINOCA, myocardial infarction with non-obstructive

coronary arteries.
?Class of recommendation.
PLevel of evidence.
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Determining the underlying cause of MINOCA
enables the initiation of appropriate therapy in
accordance with the final diagnosis. Secondary
preventive therapy should be considered for
patients with evidence of  coronary
atherosclerotic disease and for the control of risk
factors.

Treatment of Takotsubo syndrome is not
based on prospective randomized controlled
trials, so therapy is mainly based on supportive
and empirical strategies [13,14]. Treatment of
patients with myocarditis is carried out
according to the recommendations of the
working group for myocardial diseases of the
European Society of Cardiology (ESC) [15,16].

Ischemia without infarction with non-
occlusive coronary arteries (INOCA) has been
described in the context of chronic coronary
syndromes (CCS) [17,18].

CASE REPORT

A 60-year-old female patient presents
with chest pain described as tightness and
pressure at rest. She reports that the day before
seeing the doctor, she felt chest pain resembling

Figure 3. Electrocardiogram of the patient
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The patient was admitted with a
diagnosis of acute coronary syndrome type
unstable angina, and during hospitalization, the
first cardiac biomarker, high-sensitivity troponin
(hs-cTnl), was 4.3 ng/], which was normal The
following day, hs-cTnl was repeated and found to
be 79.2 ng/l showing an increase of
approximately 20 times from the first value, and
7 times higher than the upper reference limit
(reference range 0.0-11.6 ng/1), which led to the
definitive =~ diagnosis  of  non-ST-elevation
myocardial infarction.

Laboratory tests were performed:

HEART

tightness and pressure. The pain occurs with
exertion, most often when walking uphill, lasts
longer than half an hour, radiates through the left
side of the chest, and decreases with cessation of
exertion, which corresponds to the clinical
picture of unstable angina pectoris. She had no
similar symptoms previously.

The family history was unremarkable. From the
personal history, we learn that she is being
treated for arterial hypertension and
dyslipidemia and is a non-smoker.

Physical examination: Inspection revealed that
the patient is conscious, oriented, mobile, of
medium osteomuscular build and nutritional
status, afebrile, eupneic, and with normal heart
sounds. She appears to be moderately ill. The
auscultatory findings on the heart and lungs are
normal Blood pressure is 160/90 mmHg. Heart
rate is 75/min.

The electrocardiogram shows sinus rhythm,
normal axis, a heart rate of 75/min, with ST
segment depression in the anterolateral leads V4-
V6 of 0.5 to 1 mm (Figure 3).

Analysis Result Comment
Glycemia 4,6 mmol/1 Normal
Creatinine 74,7 umol/] Normal
Cholestero 8,1 mmol/] Elevated
1
Triglyceri 1,3 mmol/I Normal
des
CRP 4,4 mg/1 Normal
AST 451U0/1 Slightly

elevated
ALT 231U/1 Normal
CK 150 1U/1 Normal
LDH 92110/1 Elevated
Complete blood count within reference range
BNP 17 pg/1 Normal
(ref. range
0,0-100,0
pg/l)
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Treated according to the NSTEMI protocol. The
therapy included low-molecular-weight heparin,
dual antiplatelet therapy (DAPT), the beta-blocker
nebivolol, ACE inhibitor, calcium channel blocker,
diuretic, proton pump inhibitor, and nitroglycerin
as needed.

According to the NSTEMI criteria and the
significant increase in serum troponin levels,
coronary angiography was performed, which
showed no significant angiographic changes in
the main stem, LAD, Cx, and RCA (Figure 4

Given the absence of significant stenosis,
medical and pharmacological therapy was
continued. During the further course of
hospitalization, to determine the cause of
MINOCA, an echocardiogram was performed:
concentric hypertrophy of the left ventricular
walls, with normal systolic function, ejection
fraction (EF) = 60%, without clear segmental
abnormalities in contractility, which excludes a
large infarction and supports the possibility of a
subendocardial infarction in the presence of
myocardial hypertrophy.

Throughout the course, the patient remained
stable and cardially compensated. Further

Figure 4. Coronary angiography report
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investigation of the definitive cause of non-
occlusive infarction is recommended according to
the MINOCA algorithm: stress echo test and
cardiac magnetic resonance imaging (CMRI), and
in the event of worsening symptoms, functional
coronary angiography with intravascular
ultrasound (IVUS) and optical coherence
tomography (OCT), as well as microvascular
dysfunction and coronary vasospasm tests [1].

At discharge, the patient was without chest pain,
with a normal blood pressure value of 130/90
mmHg, and a normalized ECG: sinus rhythm,
normal axis, heart rate 70/min, without ST-T
changes (Figure 5).

Figure 5. ECG of the patient at discharge
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nebivolol; ACE inhibitor, calcium channel blocker
and diuretic as a fixed combination, proton pump
inhibitor; and nitroglycerin as needed.

DISCUSSION
According to the fourth wuniversal
definition of myocardial infarction, there are
several subtypes of myocardial infarction. There

angiographically obstructive coronary artery
disease (without stenosis of 50% or more in a
large epicardial vessel), and the term myocardial
infarction without coronary artery obstruction
(MINOCA) has been adopted for this entity.
Prevalence is estimated at 6-8% [4], but it is
heterogeneous and varies from 1% to 14% of
patients with ACS [1]. MINOCA is more common
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in women, as well as in patients presenting as
NSTEMI [4]. The criteria for diagnosing MINOCA
are:

1. Criteria for diagnosing acute myocardial

infarction:

a) Positive  cardiac ~ biomarkers
(preferably cardiac troponin);

b) Clinical evidence of myocardial
infarction, including: ischemic
symptoms, new or presumed new
significant ST-T changes or new left
bundle branch block (LBBB),
development of pathological Q waves,
evidence by imaging method of newly
developed myocardial viability loss and
impaired regional wall motion,
identification of coronary thrombus on
angiography or autopsy,

2. Absence of coronary artery obstruction,

3. Absence of a clear clinical cause for the

AMI presentation [19, 20].

The causes of troponin elevation, as the most
sensitive markers, can be divided into coronary
and non-coronary causes. Coronary causes
include: vasospastic angina, coronary
microvascular dysfunction, rupture/erosion of an
atherosclerotic plaque, spontaneous coronary
thrombosis or embolism, and overlooked
obstructive CAD. Non-coronary causes can be
cardiac  disorders: myocarditis, Takotsubo
cardiomyopathy, other cardiomyopathies
(dilated,  hypertrophic), and non-cardiac
disorders such as pulmonary embolism, renal
insufficiency, and sepsis [21, 22]. An
individualized approach to therapy is essential

Our patient presented with new-onset chest
pain and was observed to have shallow ST
depressions on the ECG. She was hospitalized in
the intensive care unit and treated according to
the non-STEMI acute coronary syndrome
protocol. Coronary angiography was performed,
after which she was diagnosed with MINOCA.
Throughout the course, she had no recurrent
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