CAseE REPORT

Myocardial infarction without coronary artery
occlusion following mental stress

Shafeajafar Zoofaghari', Fariborz Nikaen?, Shahrzad Bahramsari', Mozhdeh Hashemzadeh?, Gholamali Dorooshi'
‘Isfahan Clinical Toxicology Research Center, Department of Clinical Toxicology, Isfahan University of Medical Sciences, Isfahan, Iran,
2Department of Cardiology, School of Medicine, Najafabad Branch, Islamic Azad University, Najafaba, Iran, *Clinical Informationist Research
Group, Health Information Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

following mental stress. J Res Med Sci 2021;26:12.

How to cite this article: Zoofaghari S, Nikaen F, Bahramsari S, Hashemzadeh M, Dorooshi G. Myocardial infarction without coronary artery occlusion

INTRODUCTION

Myocardial infarction (MI) with no obstructive
coronary atherosclerosis (MINOCA) is a distinct clinical
syndrome characterized by evidence of MI with normal
or near normal coronary arteries on angiography.
MINOCA is a syndrome with multiple potential causes.
They may involve the epicardial vessels and/or the
coronary microcirculation.! Coronary artery spasm,
acute thrombosis at the site of nonobstructive eccentric
plaque thrombosis, Takotsubo cardiomyopathy,
coronary microvascular dysfunction, viral myocarditis,
and coronary artery embolism can be considered as
the causes of MINOCA.? The clinical presentation of
MINOCA patients is similar to that of acute coronary
syndrome (ACS) patients with obstructive coronary
artery disease (CAD). However, MINOCA patients are
younger and more often women.”! The prevalence of
MINOCA among all cases of Ml is about 6% and ranges
between 1% and 14%, and its mortality is lower than MI
and CAD (2%-3.3% in year).1
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The management of MINOCA is due to the
underlying cause. In the current clinical practice, the
treatment for MINOCA patients is highly variable.
Secondary prophylactic drugs are less frequently
used in these patients than in patients with CAD and
in women less than men.P! This is likely to indicate
a lack of transparency regarding the mechanisms
involved in individuals and groups of patients.[!
Some physicians may not be confident about the
diagnosis of these patients compared to patients with
severe CAD with MI"! Since the rising of troponin
that can happen due to tension and neurologic stress,
or due to pathological mechanisms underlying
infarction in absence of coronary artery obstruction
(CAO), the importance of systematic research to
reach a definitive diagnosis and proper treatment is
highlighted.® In this study, we report a MINOCA
case of a 23-year-old woman which complained of
retrosternal chest pain that extended to the left arm,
nausea, vomiting, and dyspnea with no history of
cardiovascular diseases.
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CASE REPORT

A 23-year-old 60 kg-weighted single woman referred to
Shariati Hospital, Isfahan, Iran, with history of depression
and acute mental stress following an episode of grief with
no drug abuse and coronary risk factors (she did not present
any information about her substance abuse) and no recent
respiratory infections except recently use of sertraline 50
mg and trifluoperazine 1 mg daily orally for reducing
stress. She complained of retrosternal chest pain that
extended to the left arm, nausea, vomiting, and dyspnea.
On the electrocardiography (ECG), ST-T segment changes
[Figure 1a], slow ventricular tachycardia or accelerated
idioventricular rhythm, and atrioventricular dissociation
were observed. In serial ECGs, the heart rhythm became
sinusoidal after 6 h.

At admission, her heart rate was 105 bpm [Figure 1a] and
the blood pressure was 130/100 mmHg. Chest pain severity
reduced through 25 mg meperidine intravenously ordered
and 1.5 mg midazolam pushed to calm her. The jugular
venous pressure was not elevated. The cardiovascular and
pulmonary examinations were normal. Blood sugar was
normal. D-dimer was 132 ng/dl (normal range up to 500).
Troponin levels from 40,000 ng/L (normal range up to
100 ng/L) and CPK-MB (A cardiac marker to diagnosis the
acute myocardial infarction) from 22.9 ng/ml at admission
reached 273 ng/L and 20 ng/ml in following days (normal
range up to 24 ng/ml). We did not check the urine sample
for drug abuse. Erythrocyte sedimentation rate was normal,
and the patient had no leukocytosis and fever.

The patient was transferred to the coronary care unit and
managed with aspirin 80 mg daily, Plavix 75 mg daily,
atorvastatin 20 mg daily (after loading doses for ACS),
and diltiazem 90 mg bid (for probability of spasm). For
managing her mental disorder, trifluoperazine 1 mg and
valproic acid 200 mg daily were ordered after psychiatric
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Figure 1: Electrocardiography on arrival (a) and time of hospital discharge (b)
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consulted. Echocardiography report was as follows:
mitral valve ++, moderate systolic dysfunction and normal
diastolic function, and akinesia in base septal, base inferior,
mid posterior, and mid lateral segments, EF (Ejection
fraction): 45% with no apical ballooning and left ventricular
hypertrophy. The right ventricle size was normal and no
other valvular abnormalities seen. We did not perform
cardiac magnetic resonance imaging. Emergency coronary
angiography (diagnostic for ACS) showed coronary arteries
without obstruction and no abnormalities were seen [Figure
2]. For ruling out of spasm and congenital abnormalities,
coronary computed tomography angiography was done
and reported normal and antiphospholipid antibodies
were negative. According to the above points and the
patient stated that she had been under severe mental stress
in the previous day, MINOCA due to mental stress was
mentioned, and other causes of MINOCA such as coronary
artery spasm, acute thrombosis at the site of nonobstructive
eccentric plaque thrombosis, Takotsubo cardiomyopathy,
coronary microvascular dysfunction, viral myocarditis, and
coronary artery embolism ruled out.

Transthoracic echocardiography and ECG were normal
at discharge [Figure 1b], left ventricular size and function
were normal, and no evidence of wall motion abnormalities
was seen. She was discharged after 4 days with continued
administration of aspirin and Plavix.

DISCUSSION

In the present study, the case was a young woman who
had no previous history of heart problems, hypertension,
embolism, etc., The literature review showed predictors
of MINOCA in MI patients as gender, younger age,
and race.®” Camastra ef al. in their study showed that a
small group of MINOCA with normal angiography have
significant biochemical evidence of myocardial injury and
had no evidence of subendocardial injury, wall motion
abnormalities, or myocarditis.!%

Figure 2: Angiogram showing unobstructed coronary arteries
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The relation between MI and psychiatric disorders
previously has been reported.!™! Studies reported that
cardiovascular risk factors were more in patients with
psychiatric disorders.!"? However, in the present study, the
patient suffers from psychiatric disorders without a history
of heart problems.

Some studies reported that optimistic patients have a better
prognosis after MI,!"¥! whereas the others showed that heart
disease is linked with a worse outlook.["! This result agrees
with the present hypothesis stated that negative emotions
could be considered as a MINOCA risk factor that could be
ascribed to the impact of emotions on adrenergic regulation
and its relationship with endothelium function,™ which
is assumed to be one of the responsible and underlying
pathophysiological mechanisms of MINOCA.I'¢I Therefore,
if these findings confirmed, it could be an indicator for the
importance of primary prevention in the patients of high
risk to general practitioners and on the other hand, provide
a new target for secondary prevention.!”!

Perk et al. in their study showed that stress and anxiety
seem to increase cardiovascular vulnerability and elevate
cInT level.’ Lazzarino et al. emphasized that ¢TnT not
only reflects prevalent cardiac abnormalities but also a risk
pattern portending to their development.['”! Other studies
showed that cTnT is associated with hypertension, smoking,
obesity, hyperlipidemia, and diabetes.*?! However, our
case had none of these factors, so we thought that the main
reason for her chest pain and significant rising in troponin-T
were due to mental stress. Hence, according to paraclinics’
results mentioned above, we concluded that the mental
stress induced MI in our patient, and this is the first case
report written in this topic.

Acknowledgments

We would like to thank the Emergency and Cardiology
Department personnel of Shariati Hospital for their
encouragement through this work. Also, the research
team appreciates clinical information’s research center
dependent on Deputy of Research and Technology of
Isfahan University of Medical Sciences.

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient(s) has/have
given his/her/their consent for his/her/their images and
other clinical information to be reported in the journal. The
patients understand that their names and initials will not
be published and due efforts will be made to conceal their
identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil

3 Journal of Research in Medical Sciences

Conflicts of interest
There are no conflicts of interest.

REFERENCES

10.

11.

12.

13.

CreaF, Niccoli G. Available from: https://www lib.utdo.ir/contents/
myocardial-infarction-with-no-obstructive-coronary atherosc
lerosis?search=minoca&source=search_result&selected Title=1
~ 2&usage_type=default&display_rank=1#H11320593. [Last
accessed on 2020 Apr 23].

Thygesen K, AlpertJS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA,
et al. Fourth universal definition of myocardial infarction (2018).
Kardiol Pol 2018;76:1383-415.

Maddox TM, Ho PM, Roe M, Dai D, Tsai TT, Rumsfeld ]JS.
Utilization of secondary prevention therapies in patients with
nonobstructive coronary artery disease identified during cardiac
catheterization: Insights from the National Cardiovascular Data
Registry Cath-PCI Registry. Circ Cardiovasc Qual Outcomes
2010;3:632-41.

Pasupathy S, Tavella R, Beltrame JF. The what, when, who, why,
how and where of myocardial infarction with non-obstructive
coronary arteries (MINOCA). Circ J 2016;80:11-6.

Gehrie ER, Reynolds HR, Chen AY, Neelon BH, Roe MT,
Gibler WB, et al. Characterization and outcomes of women and
men with non-ST-segment elevation myocardial infarction and
nonobstructive coronary artery disease: Results from the Can
Rapid Risk Stratification of Unstable Angina Patients Suppress
Adverse Outcomes with Early Implementation of the ACC/AHA
Guidelines (CRUSADE) quality improvement initiative. Am Heart
J2009;158:688-94.

Dey S, Flather MD, Devlin G, Brieger D, Gurfinkel EP, Steg PG,
et al. Sex-related differences in the presentation, treatment and
outcomes among patients with acute coronary syndromes: The
Global Registry of Acute Coronary Events. Heart 2009;95:20-6.
Reynolds HR. Myocardial infarction without obstructive coronary
artery disease. Curr Opin Cardiol 2012;27:655-60.

Alfredsson J, Lindbéack J, Wallentin L, Swahn E. Similar outcome
with an invasive strategy in men and women with non-ST-elevation
acute coronary syndromes: From the Swedish Web-System for
Enhancement and Development of Evidence-Based Care in
Heart Disease Evaluated According to Recommended Therapies
(SWEDEHEART). Eur Heart ] 2011;32:3128-36.

Patel MR, Chen AY, Peterson ED, Newby LK, Pollack CV Jr,
Brindis RG, et al. Prevalence, predictors, and outcomes of patients
with non-ST-segment elevation myocardial infarction and
insignificant coronary artery disease: Results from the Can Rapid
risk stratification of Unstable angina patients Suppress Adverse
outcomes with Early implementation of the ACC/AHA Guidelines
(CRUSADE) initiative. Am Heart ] 2006;152:641-7.

Camastra GS, Sbarbati S, Danti M, Cacciotti L, Semeraro R,
Della Sala SW, et al. Cardiac magnetic resonance in patients with
acute cardiac injury and unobstructed coronary arteries. World ]
Radiol 2017;9:280-6.

Chokshi NP, Igbal SN, Berger RL, Hochman JS, Feit F, Slater JN,
et al. Sex and race are associated with the absence of epicardial
coronary artery obstructive disease at angiography in patients
with acute coronary syndromes. Clin Cardiol 2010;33:495-501.
Casey DE. Metabolic issues and cardiovascular disease in
patients with psychiatric disorders. Am ] Med 2005;118 Suppl
2:155-22S.

Weiss-Faratci N, Lurie I, Benyamini Y, Cohen G, Goldbourt U,
Gerber Y. Optimism during hospitalization for first acute
myocardial infarction and long-term mortality risk: A prospective
cohort study. Mayo Clin Proc 2017;92:49-56.

| 2021 |



14.

15.

16.

17.

18.

| 2021 |

Zoofaghari, et al.: Myocardial infarction without coronary artery occlusion

Roest AM, Heideveld A, Martens EJ, de Jonge P, Denollet J.
Symptom dimensions of anxiety following myocardial infarction:
Associations with depressive symptoms and prognosis. Health
Psychol 2014;33:1468-76.

Gorkin L, Schron EB, Brooks MM, Wiklund I, Kellen J, Verter J,
etal. Psychosocial predictors of mortality in the Cardiac Arrhythmia
Suppression Trial-1 (CAST-1). Am J Cardiol 1993;71:263-7.
Ghiadoni L, Donald AE, Cropley M, Mullen M], Oakley G,
Taylor M, et al. Mental stress induces transient endothelial
dysfunction in humans. Circulation 2000;102:2473-8.

Lindahl B, Baron T, Erlinge D, Hadziosmanovic N, Nordenskjold A,
Gard A, et al. Medical therapy for secondary prevention and
long-term outcome in patients with myocardial infarction with
nonobstructive coronary artery disease. Circulation 2017;135:1481-9.
Perk ], De Backer G, Gohlke H, Graham I, Reiner Z, Verschuren M,
et al. European Guidelines on cardiovascular disease prevention
in clinical practice (version 2012) The Fifth Joint Task Force
of the European Society of Cardiology and Other Societies

19.

20.

21.

on Cardiovascular Disease Prevention in Clinical Practice
(constituted by representatives of nine societies and by invited
experts) Developed with the special contribution of the European
Association for Cardiovascular Prevention & Rehabilitation
(EACPR). Europ Heart J 2012;33:1635-701.

Lazzarino Al, Hamer M, Gaze D, Collinson P, Steptoe A. The
association between cortisol response to mental stress and
high-sensitivity cardiac troponin T plasma concentration in healthy
adults. ] Am Coll Cardiol 2013;62:1694-701.

de Lemos JA, Drazner MH, Omland T, Ayers CR, Khera A,
Rohatgi A, et al. Association of troponin T detected with a highly
sensitive assay and cardiac structure and mortality risk in the
general population. JAMA 2010;304:2503-12.

deFilippi CR, de Lemos JA, Tkaczuk AT, Christenson
RH, Carnethon MR, Siscovick DS, et al. Physical activity,
change in biomarkers of myocardial stress and injury, and
subsequent heart failure risk in older adults. ] Am Coll Cardiol
2012;60:2539-47.

Journal of Research in Medical Sciences 4



