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Abstract

Acute myocardial infarction (AMI) is rare in young adults. The management
of these patients is considered as a clinical challenge. We report the case of a
26-year-old man who was presented to the Emergency Room of Affiliated
Hospital of Guilin Medical University with an acute onset of chest pain. In-
itially electrocardiogram (ECG) with no evidence of ST-segment abnormali-
ties but QT prolongation a signal of sudden cardiac death, 20 minutes later, it
revealed ST-segment elevation myocardial infarction (STEMI). Coronary an-
giography (CAG) demonstrated left main coronary artery occlusion. AMI was
diagnosed based on clinical symptom, elevated cardiac biomarkers, electro-
cardiographic dynamic monitoring and CAG. The awareness of chest pain as
possible underlying AMI symptom—especially in young patients presenting
with QT prolongation—is crucial for clinical treatment, as a missed diagnosis
can worsen the patient’s further prognosis. In addition, reperfusion arrhyth-
mia is a challenge to short-term outcomes of young patients with AMI, so it is
necessary to make preoperative risk stratification.
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1. Introduction

Myocardial infarction (MI) is formed when there is complete interruption of
blood flow to an area of myocardium. It involves necrosis of cardiac muscle fol-
lowed by inflammatory cell infiltration and, because cardiac myocytes cannot
regenerate eventual fibrous repair. The definition of MI published by the global
Myocardial Infarction Task Force requires cardiac myocyte necrosis with a

change in content of cardiac troponin (cTn) [1]. Patients with symptoms of
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myocardial ischemia, significant ST-segment/T-wave changes or left bundle
branch block, the development of pathological Q waves, regional myocardium
wall motion abnormality, should be highly suspected of having MI. On this ba-
sis, the plasma of cTn more than the 99th percentile normal reference limit is the
key to diagnosing MI. Intracoronary thrombus identificated by coronary angio-
graphy (CAG) is the gold standard for the diagnosis of coronary heart disease.
Electrocardiogram (ECG) as a basis noninvasive examination for diagnosis MI,
ST-T wave criteria including: (1) New ST elevation at the J point in two conti-
guous leads with the cut-points: 20.1 mV in all leads other than leads V, - V,
where the following cut points apply: 20.2 mV in men 240 yr; 20.25 mV in men
<40 yr, or 20.15 mV in women; (2) ST depression and T wave changes: New ho-
rizontal or down-sloping ST depression = 0.05 mV in two contiguous leads
and/or T inversion > 0.1 mV in two contiguous leads with prominent R wave
or R/S ratio > 1.

QT interval represents the total time of ventricular agitation, and it should be
influenced by several factors such as gender, heart rate, conduction defects and
underlying rhythm. Bazett’s formula (QTc :QT/ JRR in seconds) as a un-
iversally adopted method provides an adequate correction for heart rate ranging
anywhere between 60 and 100 beats/min. Both prolongation and shortening in
the QT interval have been associated with ventricular tachy-arrhythmias, which
predispose affected individuals to sudden cardiac death [2]. Attention to QTc
may be a great significance to determine the prognosis of patients with acute
myocardial infarction (AMI). Reperfusion arrhythmia, usually including ventri-
cular tachycardia (VT) and ventricular fibrillation (VF), the arrhythmogenic me-
chanisms are related to the abrupt electrophysiological and biochemical changes
brought about by the coronary revascularization [3].

In this case report, we aimed to describe the clinical features, treatment prac-

tices, and outcomes of young adults hospitalized with AMI.

2. Case Report

A 26-yr-old workman admitted to the emergency department with 16 hours of
severe, central crusing chest pain. The pain radiated to his left arm and was ac-
companying with profuse sweating. He had no history of arterial arrhythmia,
hypertension, or diabetic mellitus and no family history of similar complaints or
sudden death. He smoked 20 cigarettes a day for 10 years. He was engaged in a
high-pressure job. On physical examination, axillary temperature was 36.4°C,
respiratory rate was 21 breaths per minute, pulse rate was 81 beats per minute,
blood pressure 115/91 mmHg, and oxygen saturation was 98%. His first and
second heart sounds were normal, and no appreciable murmur or pericardial
friction rub could be heard.

Electrocardiogram (ECG) revealed a normal sinus rhythm with no ischemic
change, however, it is worth noting that the QT interval corrected using the Ba-
zett formula (QTc interval) was 530 ms (Figure 1(a)). On this basis, the ECG
prompted QT prolongation. Transthoracic echocardiography revealed a left
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Figure 1. (a): Initial electrocardiogram showing normal sinus rhythm, ST segment nor-
mal, and QTc interval was 530 ms. (b): Electrocardiogram showing ST segment elevations
inleadsI, aVL, and V, to V.

ventricular ejection fraction of 58% with extensive wall motion abnormalities
and mild tricuspid valve regurgitation (Figure 2). His emergent laboratory val-
ues (Table 1) demonstrated that high sensitivity troponin T (TnT-HS) far more
than the 99th percentile normal reference limit. It illustrated that the young patient
with an onset of chest pain suffered from an acute myocardial infarction.
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Figure 2. Transthoracic echocardiography revealed a left ventricular ejection fraction of
58% with extensive wall motion abnormalities and mild tricuspid valve regurgitation.

Table 1. Emergent laboratory values demonstrating hyperlipidemia and Myocardial in-
jury markers increase.

Laboratory test Result Normal values
(Creatine Kinase) CK 1148.00 25 -192
(Creatine Kinase-MB) CK-MB 154.27 0.001 - 24
(Triglyceride) TG 2.76 0.23-1.71
(Cholesterin) CHOL 6.45 36-6
(High-density lipoprotein ¢) HDLc 0.95 0.7-2
(Low-density lipoprotein ¢) LDLc 5.30 1.76 - 3.49
(Apolipoprotein AI) APO-AI 1.24 1-1.6
(Apolipoprotein B) APO-B 1.40 0.6-1
(High sensitivity troponin T) TnT-HS 0.560 0.003 - 0.014

The patient was treated with aspirin (300 mg), ticagrelor (180 mg), and rosuvas-
tatin calcium (20 mg) in the emergency department which improved but did not
completely alleviate his symptoms. Underwent electrocardiogram again at 20
minutes later, it revealed sinus rhythm with ST segment elevations in leads I,
aVL, and V, to V, (Figure 1(b)). He was brought urgently to the cardiac cathe-
terization laboratory. Suddenly, his expression is indifferent and presented with
signs of cardiogenic shock. On examination, armpit temperature was 35.2, res-
piratory rate 20/min, pulse rate 92/min, and his blood pressure cannot be meas-
ured. Coronary angiography revealed an occlusion completely in the left main
coronary artery with TIMI 0 flow (Figure 3(a)). During the process of coronary
angiography, the patient performed Ventricular tachycardia. He was given

intravenous amiodarone (150 mg) to restore sinus rhythm. At the same
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Figure 3. (a) Coronary angiography revealed an occlusion completely in the left main
coronary artery with TIMI 0 flow. (b) After percutaneous balloon dilatation, the coronary
angiography revealed left coronary artery flow reconstruction.
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time, he was successfully treated by percutaneous balloon dilatation of the left
main coronary artery (Figure 3(b)). But 10 minutes later, he with an in-hospital
ventricular fibrillation (VF) resulting in cardiac arrest was treated with cardi-
opulmonary resuscitation (CPR) and timely defibrillation, epinephrine, atropine,
and sodium bicarbonate injection. Unfortunately, the patient died early after

percutaneous coronary intervention.

3. Discussion

Acute myocardial infarction (AMI) with a increased incidence and disability is a
significant economic burden to society public health. However, sparse data are
available describing recent trends in the magnitude, incidence of morbidity,
clinical features, treatment practices, and outcomes of comparatively young
adults hospitalized with AMI. To the best of our knowledge, the lifestyles of
young people, characterized by smoking, alcoholism, fast pace, high work stress,
overeating, and overwork, likely cause disturbances in the internal environment
disorder, such as fat metabolic disorder, platelet aggregation and coronary athe-
rosclerosis, that increase the incidence of AMI. Those factors may cause coro-
nary broken plaque or spasms in coronary arteries resulting in acute coronary
ischemia and hypoxia. In addition, antecedent hyperlipidemia and antecedent
hypertension are the other common risk factors [4]. Young patients with AMI
tend to be predominantly male, smokers, and hyperlipidemic [5]. In our case
report, the young patient’s low-density lipoprotein ¢ (LDLc) was above normal
values (Table 1), which may bring about fat metabolic disorder.

For young patients with MI, especially in patients younger than 30 years old,
clinicians should pay more attention to the history of previous diseases with high
risk of thromboembolism, including nephrotic syndrome, antiphospholipid
syndrome, disorders of glucose metabolism and abnormal coagulation, and they
should actively promote prevention and the treatment of metabolic syndrome
patients to reduce the incidence of complications of thromboembolism. Patients
without traditional risk factors for the arterial thrombosis atherosclerosis, eight
mutations and polymorphisms in six different genes were identified: factor II
prothrombin, methylenetetrahydrofolate reductase, polymorphism of factor V
Leiden, glycoprotein VI, and plasminogen activator inhibitor 1 polymorphism 4
G/5 G, which could be involved in the pathogenesis of atherosclerosis, and asso-
ciated with unexpected coronary disease occurring at young age [6]. In our case
report, the patient developing AMI at the age of 26 years with risk factors:
smoking, work stress and hyperlipidemic. We are not sure whether the young
patient’s hyperlipidemic is congenital or not. Acute coronary syndrome (ACS)
derived from the occlusion of coronary arteries, including unstable angina and
AMI. ACS in young adults is a growing medical, public health, social, economi-
cal and psychological problem, related to unhealthy lifestyle and the prevalence
of civilization-related diseases. The problem of ACS in young people as the
available data mostly come from small series and case reports, often related to

familial occurrence and genetic aspects familial occurrence of the disease [7].
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ACS may be triggered by external activities; however, their frequency, predic-
tors, and significance are uncertain. Predictors of a triggered ACS were age < 65
years, elapsed angina, no former angiotensin-converting enzyme inhibitors/an-
giotens in 2 receptor blockers, impaired functional class, not having typical chest
pain on presentation, and a final diagnosis of unstable angina [8].

For patients with an acute onset of chest pain, electrocardiogram (ECG) as a
non-invasive test remains an essential tool in urgent management and risk stra-
tification of patients with suspected AMI and should be acquired and interpreted
within 10 min after patient admission [9]. ECGs should be acquired at 15 - 30
min intervals, especially if the initial ECG is equivocal and ECG must be inter-
preted with caution as it can, at times, be misleading, as in this case of AMI seen
by us. In addition, QT interval have been associated with ventricular tachy-arr-
hythmias, which predispose affected individuals to sudden cardiac death, how-
ever, QT interval analysis is often overlooked. A corrected QT interval peak of at
least 480 ms in the acute phase of ST-elevation myocardial infarction is an inde-
pendent predictor of cardiovascular death [10]. The initial ECG of our young
patient with no ischemic change, however, the QTc interval was 530 ms (Figure
1(a)), which may harbinger cardiovascular death. In our case report, the young
patient’s emergent laboratory values demonstrated that he with an AMI. He was
treated with aspirin, ticagrelor, and rosuvastatin calcium. At 20 minutes later, we
underwent electrocardiogram again and it revealed ST segment elevations in
leads I, aVL, and V, to V. Compared with the prior ECG, wide spread and pro-
found ST-T changes are associated with greater degrees of myocardial ischemia.
However, we cannot determine whether the ECG changes were relevant with an-
tiplatelet aggregation drug.

Sudden cardiac death (SCD) refers to an unexpected death from a cardiovas-
cular cause that occurs rapidly outside of the hospital or in the emergency room.
AMI has high mortality rate in patients with SCD, especially among men, and is
the most common cause of death in Western countries [11]. Ventricular fibrilla-
tion (VF) is the primary rhythm resulting in SCD. The majority of VF events
occurred during or after revascularization and may represent a different patho-
physiologic process, as suggested by animal studies [12]. These independent risk
factors of VF before primary percutaneous coronary intervention (PPCI) include
age of <60 years, family history of SCD, use of statins, absence of preinfarction
angina, alcohol intake >7 units per week, and history of AF. Patient with such
risk factors may be particularly vulnerable to the proarrhythmic effects of ische-
mia and more likely to present with VF or SCD as their manifestation of CAD
[13]. For people with AMI, rapid admission and acute interventional treatment
combined with modern antithrombotic pharmacologic therapy frequently estab-
lish complete reperfusion and acutely stabilize the patient, but the reperfusion
itself adds further to the damage in the myocardium compromising the long-
term outcome [14]. As we found in our patient, after percutaneous balloon dila-
tation of the left main coronary artery, the coronary artery revascularization, the

young patient ocurred VF. Although he was treated by timely defibrillation, our
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patient can be electrically converted to normal sinus and died. In patients with
ongoing symptoms, significant hypotension, cardiogenic shock, and ECG evi-
dence of large area of myocardium at risk and QT interval extended, more likely
occur Ischemia-reperfusion arrhythmia after PCI, conservative treatment might
be reasonable [15]. Missed the best time of ischemia and reperfusion for revas-
cularization, may be faced with reperfusion arrhythmia, reperfusion injury and

other adverse events, affecting the prognosis.

4. Conclusion

Acute myocardial infarction (AMI) is statistically uncommon in the young, and
the current reported young myocardial infarction patients aged 40 - 50 years.
They usually have cardiovascular risk factors. Improved public health awareness
and increasing use of efficacious therapies for AMI have likely contributed to the
decline in mortality observed. This report underlines the need for rapid diagno-
sis and effective multimodal treatment setting for these patients. Dynamic mon-
itoring of electrocardiogram (ECG) is important, especially if the initial ECG is
equivocal. AMI was diagnosed based on clinical symptom, elevated cardiac bio-
markers, ECG dynamic monitoring and coronary angiography. Reperfusion in-
jury is believed to be a significant contributor to AMI and has become a major
focus of research in recent years. In addition, how to reduce the incidence of
ventricular fibrillation during or after revascularization is also a challenge to cli-
nicians. Areas of active research and controversy include the development of
best practices in screening, identification of young people at greatest risk and

post-mortem evaluation.
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