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Abstract

ST-segment elevation myocardial infarction is a type of coronary atherosclerotic heart disease,
and its pathophysiological mechanism is formation of lipid plaques. We report a |9-year-old
patient with ST-segment elevation myocardial infarction caused by plaque erosion, but he did
not have any common traditional risk factors of lipid plaques. His treatment was guided by optical
coherence tomography. He received successful treatment and had a good prognosis. Optical
coherence tomography can be used to help understand the pathogenesis of myocardial infarction
and visualize the real lumen.
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recommended as class III in the recent
guidelines.! Plaque rupture is the most fre-
quent cause of coronary thrombus and
plaque erosion is the second most frequent
cause. Intravascular imaging, especially
optical coherence tomography (OCT), can
be helpful for understanding the pathogen-
esis and providing clinical decision support
after a thrombus is removed. We report
here a case of a 19-year-old patient with
ST-segment elevation myocardial infarction
(STEMI) caused by plaque erosion who did
not have any common traditional risk fac-
tors. Successful treatment of this patient
was guided by OCT.

Case report

A 19-year-old man was admitted to the
emergency room with persistent substernal
chest pain for 3 hours after staying up late
for 1 week. He had been in good health
without hypertension, hyperlipemia, or
other related diseases.

An electrocardiogram showed a normal
sinus rhythm with ST-segment eclevation
and towering T waves in the VI to V6
leads (Figure la) and the cardiac troponin
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level was 0.248 ng/L (upper limit of normal:
0.Ing/L). His left ventricular ejection
fraction was 55% and glycated hemoglobin

level was 5.0%. The patient’s lipid
levels were as follows: total choles-
terol, 3.67mmol/L; total triglycerides,

1.53 mmol/L; high-density lipoprotein cho-
lesterol, 0.91 mmol/L; and low-density lipo-
protein cholesterol, 2.42mmol/L. He was
diagnosed with acute anterior myocardial
infarction. His vital signs on presentation
were stable with a pulse of 88beats/
minute, blood pressure of 145/85mmHg,
respiratory rate of 18 breaths/minute, arte-
rial blood oxygen saturation of 99% on
room air, and temperature of 36.2°C. The
current evidence did not support the diag-
nosis of aortic dissection, acute pericarditis,
acute pulmonary embolism, pneumothorax,
or digestive tract diseases. Therefore, we
carried out follow-up treatment after
obtaining the patient’s consent. After he
received aspirin 300 mg, ticagrelor 180 mg,
and a bolus of 3000 units of intravenous
heparin, he underwent emergency coronary
angiography (CAG). CAG showed throm-
bosis in the proximal left anterior descend-
ing artery (pLAD), and Thrombolysis in

Figure I. (a) Electrocardiogram before primary percutaneous coronary intervention. (b) Initial angiography
shows a large thrombus in the proximal left anterior descending coronary artery with Thrombolysis in

Myocardial Infarction grade | distal flow
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Myocardial Infarction (TIMI) thrombus
grade 4 and TIMI grade 1 distal flow
(Figure 1b), but a normal -circumflex
artery and right coronary artery. A bolus
of heparin (3500 IU) and a glycoprotein
IIb/111a antagonist (tirofiban) was adminis-
tered, and a 6F BL3.5 guide catheter
(Terumo, Tokyo, Japan) was inserted, fol-
lowed by repeated manual thrombus aspi-
ration. Subsequent CAG showed TIMI
grade 3 flow (Figure 2). After taking into
consideration the patient’s age, intracoro-
nary OCT was performed to assess whether
more interventions were essential. OCT
showed a residual red and white thrombus
and plaque erosion in the pLAD. The min-
imal lumen diameter of the pLAD was
1.92mm, the area was 2.95 mm?, and the
area of stenosis was 48% (Flgure 2a-d).
Accordingly, stent implantation was
avoided for the patient. He was discharged
with optimal medical therapy, which com-
prised aspirin, ticagrelor, metoprolol, and a
statin, for 12 months as recommended by
guidelines for prevention of secondary cor-
onary events. CAG and OCT 1 month after

primary percutaneous coronary interven-
tion showed that an organized thrombus
remained in the pLAD and that a lipid
plaque was under the endomembrane with
an unbroken fibrous cap and no plaque
rupture (Figure 3). Cholesterol crystals
and microphage infiltration were detected.
The patient has remained asymptomatic
and no adverse events were observed
during 6 months of follow-up.

Discussion

Coronary thrombosis can cause acute cor-
onary syndrome. Over the last few decades,
most physicians have believed that coro-
nary thrombosis results from rupture of a
vulnerable plaque, which is characterized
by a thin fibrous cap overlying a large
necrotic core and massive inflammatory
cell infiltration.” However, a major portion
of thrombotic lesions are associated with
plaque erosion. Previous studies have
shown that plaque rupture is the most
common substrate for coronary occlusive
thrombosis in nearly 60% of patients with

Figure 2. Coronary angiography shows mild obstructive lesions remaining in the proximal left anterior
descending coronary artery and improvement of Thrombolysis in Myocardial Infarction flow after thrombus
aspiration. (a—d) Representative cross-sectional optical coherence tomography images of the proximal left
anterior descending coronary artery. The yellow arrow indicates a cholesterol crystal, the white arrow
indicates a white thrombus, the red arrow indicates a red thrombus, and the white triangle indicates plaque

erosion with a mixed thrombus
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Figure 3. Coronary artery angiography shows no obstructive lesions in the left anterior descending cor-
onary artery at | month of follow-up. (a—d) Representative cross-sectional optical coherence tomography
images of the proximal left anterior descending coronary artery. The yellow arrow indicates a cholesterol
crystal, the white triangle indicates a lipid plaque with a >180° arc, and the yellow star indicates macrophage

infiltration

acute coronary syndrome.’ Additionally,
plaque erosion is responsible for coronary
thrombosis in 22% to 44% of patients.*
OCT, which is an intravascular imaging
modality with extremely high resolution, is
useful for understanding the pathogenesis
and enabling visualization of the real
lumen. Erosion shown by OCT is defined
and categorized according to the absence
of fibrous cap disruption and the presence
of thrombus, and is divided into definite
OCT-defined erosion and probable OCT-
defined erosion.’ Plaque erosion is a dis-
tinct entity that is primarily caused by
endothelial erosion and plaque rupture is
caused by inflammation.® The mechanisms
underlying plaque erosion are currently
poorly defined, but appear to be related to
apoptosis of endothelial cells and loss of
endothelial contact with the underlying
extracellular matrix. This process is pro-
moted by several triggers, such as coronary
spasm. In pathological evaluation of
sudden death cases, plaque erosion is asso-
ciated with more late-stage thrombus
(versus early stage, <l-day-old thrombus
for plaque rupture) and more frequent

distal embolization than plaque rupture.’
In our patient, OCT showed a Iuminal
thrombus overlying an intact and visualized
plaque. This finding was highly suggestive
of a definite OCT-defined erosion.

Plaque erosion is likely to involve young
patients, especially premenopausal women,
it has the major risk factor of smoking and
stenosis is not severe, and is typically
encountered with non-STEML*? In a pre-
vious study, anti-thrombotic therapy with-
out stent implantation effectively reduced
the thrombus volume and enlarged the
flow area without re-occlusion of the culprit
lesion at 1 month in predominantly young
Chinese men.'® The majority (92.5%) of
patients remained free of major adverse car-
diovascular events for <I1 year.10 Our
patient had been in good health, without
hypertension, hyperlipemia, or other relat-
ed diseases, and had no history of smoking
or drinking. He was not overweight and
had no family history of related disease.
The only possible risk factor is that he
stayed up late to play video games for 1
week. We speculate that continuous sympa-
thetic excitement may have caused the
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coronary artery spasm. The combined effect
of this sympathetic response and the pres-
ence of an atherosclerotic plaque may have
promoted the formation of the thrombus.
With the assistance of OCT, our patient
with STEMI caused by plaque erosion
avoided stent implantation and a range of
possible complications, such as no/slow re-
flow phenomenon, stent thrombosis, stent
restenosis, and others.!! However, this
patient had large lipid erosion with a
>180° arc, which indicated that the lipid
plaque had affected more than half of the
lumen perimeter. Therefore, he needed a
low-fat diet to maintain a normal blood
lipid level, to develop regular living habits,
and to stop staying up late to prevent fur-
ther plaque progression.

The reporting of this study conforms to
the CARE guidelines.'”
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