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ST-Elevation Myocardial Infarction in an Adolescent
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Abstract

Myocardial infarction (MI) in the elderly is often due to atherosclerot-
ic accumulation, while an MI in younger patients is often due to em-
bolic events. An embolic MI is rare, accounting for 2.9% of all MIs, 
but has a higher risk of morbidity and mortality. The most common 
causes of embolic MI are infective endocarditis, atrial fibrillation, val-
vular heart disease, prosthetic heart valve, and mural thrombus. We 
present a unique case study of an ST-elevation MI (STEMI) in an ado-
lescent, with none of the aforementioned risk factors. Our case reports 
a 17-year-old Caucasian male who presented to the emergency depart-
ment with substernal chest pain that started while he was watching 
television. The pain was severe, and radiated down his left arm and 
up his left neck. Social history and family history were unremarkable. 
Vitals were within normal limits. The telemetry did not demonstrate 
any abnormalities. An electrocardiogram (EKG) was performed, as 
a rule-out, and surprisingly demonstrated an STEMI in the anterior 
leads with focal ST-segment depressions in the inferior leads. Cardiac 
catheterization was performed that demonstrated 100% stenosis in the 
middle to distal left anterior descending (LAD) artery. A stent was un-
able to be placed due to the small caliber of the occluded vessel, and 
medical management was started. Transesophageal echocardiogram 
(TEE) later demonstrated a patent foramen ovale (PFO).
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Introduction

The third universal definition defines myocardial infarction 

(MI) as a change in troponin levels with at least one of the 
following: symptoms of MI, electrocardiogram (EKG) dem-
onstrating ST changes, loss of previously viable myocardial 
tissue, new hypokinetic wall motion abnormalities due to is-
chemia or infarction, and intracoronary thrombus/emboli as 
seen on angiography [1, 2]. Important diagnostic tests and 
tools used in diagnosing MI include performing a physical 
exam, obtaining cardiac biomarkers and obtaining an EKG 
within 10 min of patient arrival. In addition, troponin-I/tro-
ponin-T labs should be initiated on every patient in whom an 
MI is of suspect [2]. Chest pain is the most common present-
ing symptom of an MI. However, a third of the patients who 
are diagnosed with an MI do not present with chest pain [3]. 
Chest pain is often absent and/or presents atypically in popula-
tions that are older, women, and/or diabetic. Other common 
presenting symptoms of an MI include dyspnea, syncope, nau-
sea, vomiting, palpitations, or cardiac arrest. Embolic MI is a 
very rare cause of MI, and often presents in patients with risk 
factors such as atrial fibrillation (AF), dilated cardiomyopathy 
with apical thrombus, atrial myxoma, rheumatic heart disease 
with mitral stenosis, and infective endocarditis.

Case Report

A 17-year-old Caucasian male with no past medical history 
presented to the ED with chest pain that started while watch-
ing television. The chest pain was described as substernal, se-
vere in intensity with radiation to the left arm and neck. Social 
history was non-contributory. Family history was negative for 
premature coronary artery disease, familial hyperlipidemia, 
or coagulopathies. The patient was not on any medications. 
He denied any known drug allergies. Vital signs upon admis-
sion showed blood pressure of 130/70 mm Hg, heart rate of 70 
beats per minute, respiratory rate of 20, and oxygen saturation 
100% on room air. Physical exam showed a young, white male 
in moderate distress who was mildly diaphoretic. The rest of 
his physical exam was unremarkable. Chest X-ray, CT with 
contrast, and an abdominal X-ray were all negative. Bedside 
telemetry showed sinus rhythm with no arrhythmia.

An EKG was ordered, and to the surprise of the ED phy-
sician, it demonstrated ST-segment elevations in the anterior 
leads along with focal ST-segment depressions in the inferi-
or leads (Fig. 1). Initial troponin was 0.661 ng/mL (normal 
range: 0.000 - 0.045 ng/mL). A bedside echocardiogram was 
performed immediately, which demonstrated mild hypokine-
sia of distal anterior/apical LV wall. Cardiac catheterization 
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was discussed with the patient and his parents. After obtain-
ing consent, the patient arrived in the catheterization lab and a 
cardiac catheterization was performed. The cardiac catheteri-
zation showed 100% stenosis in the middle to distal left an-
terior descending (LAD) artery (Fig. 2). Left circumflex and 
right coronary artery were free of disease. The size of the distal 
LAD was too small to intervene and hence patient was medi-
cally managed.

The patient was subsequently admitted to the cardiac in-
patient service where a hematologist was consulted to rule out 

underlying thrombophilias. Cardiolipin antibodies, protein C 
and S, factor V Leiden, prothrombin mutation G20210A, and 
anti-thrombin deficiency were all negative [4]. Transesopha-
geal echocardiogram (TEE) is a standard tool used for risk 
stratification in patients with MI. Thus, TEE is performed 
after optimal medical management has been achieved in this 
patient. The TEE confirms the presence of an intra-atrial com-
munication, namely a patent foramen ovale (PFO) (Fig. 3a, b).

Discussion

ST-elevation MI (STEMI) is a full thickness MI that presents 
with elevated troponins, ST-segment elevations, and late Q 
wave progression on the EKG. MI due to emboli is an uncom-
mon, but distinct clinical entity. In general, only about 4-7% 
of all cases of MI are due to a non-atherosclerotic etiology. 
Patients less than 35 years of age have a four times increased 
occurrence of non-atherosclerotic MIs, when compared to pa-
tients greater than 35 years of age [5].

Cardiac embolism is normally associated with an underly-
ing condition that predisposes the patient to have an embolism. 
The underlying pathologies known to cause embolic MI are: 
AF, tissue or mechanical valve replacement, or a large atrial 
septal defect (ASD). Other non-atherosclerotic causes of coro-
nary emboli include drug abuse, coronary spasm, paradoxical 
embolism and rupture of sub-angiographic plaque [6].

We here present a very rare case of an anterior STEMI 
in a 17-year-old male with a PFO. PFO contributing to para-
doxical embolism has been implicated in a cause of variety of 
problems such as cryptogenic stroke, peripheral artery embo-
lism, renal and other organ infarctions [7]. PFO contributing 
an emboli MI is an extremely rare cause of MI. Although the 
instance of PFO is higher in young stroke patients, the in-
stance of PFO in young MI patients is not higher in the control 
populations.

A possible hypothesis for the patient above could have 

Figure 1. Electrocardiogram showing ST-segment elevations in the anterior leads along with focal ST-segment depressions in 
the inferior leads. 

Figure 2. Cardiac catheterization demonstrating a distal left anterior 
descending artery occlusion. 
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been the generation of thrombus in a lower extremity vein. A 
small part of this thrombus embolizes into the venous circula-
tion. This embolus travels to the heart via the inferior vena 
cava, and enters the right atrium. This embolus travels through 
the PFO, paradoxically entering the systemic circulation. The 
embolus is then pumped into the aorta, and travels into one of 
coronary arteries, in his case, the LAD. During diastole, there 
is a lack of perfusion to the distal LAD, thus resulting in is-
chemic injury, and causing an embolic MI [8].

In conclusion, patients do not always present with classic 
symptoms or within the expected age distributions of a dis-
ease. Although atherosclerotic is uncommon in the younger 
age groups, embolic MI has been reported. However, due to 
the devastating risk to life and limb that accompanies a missed 
MI, physicians need to understand unique cases such as the 
one above and maintain their high degree of clinical suspicion.
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Figure 3. Transesophageal echocardiogram with (a) positive bubble study and (b) Doppler study demonstrating the interatrial 
communication. 


