Case Reports

Acute myocardial infarction in an adolescent
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Myocardial infarction (MI) is known to be common in
adults. Interestingly, we report a case of a 15-year-old
boy who presented with typical chest pain secondary
to myocardial infarct attributable to a combination of
familial hyperlipidemia and possible episode of Kawasaki
disease in the past. The patient failed treatment and
follow-up care, and died 2 years later. Although rare,
this case demonstrates that MI should be considered as
a diagnosis in adolescents presenting with typical chest
pain as early detection, and management is vital for

survival.
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yocardial infarction (MI) is a rare occurrence

among adolescents. The occurrence is higher
among those aged between 16-18 years compared to
those aged between 13-15 years.! Myocardial infarction
among the young may occur due to hypercoagulable
state, coronary artery spasm or accelerated atherosclerosis
secondary to familial hypercholesterolemia. Familial
hypercholesterolemia is an autosomal dominant
disorder resulting in high serum cholesterol, xanthoma
and premature arthrosclerosis.” Rarely, MI may occur
due to Kawasaki disease which is an acute vasculitis of
unknown etiology affecting infants and children. The
typical or classical Kawasaki disease diagnosed as the
presence of 5 clinical features which are fever, bilateral
conjunctival injection, erythema of the lips and oral
mucosa, rash, and cervical lymphadenopathy. The
term incomplete or atypical Kawasaki disease is used in
the absence of at least 4 of these features and is more

frequently associated with coronary artery aneurysms.?

Case Report. We report a 15-year-old boy who
presented 3 hours after sudden onset of severe central
chest pain while riding a bicycle. This was the first episode
and was associated with sweating. He was a non-smoker,
denied substance abuse, and had no significant health
problems, such as diabetes or hypertension. However, his
mother had a positive history of raised cholesterol. There
was a strong family history of premature cardiovascular
event, whereby 2 of his maternal uncles had undergone
coronary artery bypass grafting (CABG) at the age of
40 years. Parents could not recall any episode of illness
suggestive of Kawasaki’s disease in the past. Clinically,
he was in pain but remained alert, conscious with
blood pressure of 125/70 mm Hg, and pulse of 70
beats per minute. Heart sounds and peripheral pulses
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were normal. Tendon xanthoma and xanthalesma
were absent. His body mass index for age was below
85th percentile (22.5). A 12 lead electrocardiogram
showed sinus rhythm with ST elevation of 2-3 mm
in leads V2, V3, V4, V5 with deep Q in V2 and V3
(Figure 1). Troponin T was positive (0.5 ng/ml) and
subsequent serial cardiac enzymes were elevated with
peak serum creatinine kinase of 3911 IU/L. Lipid
profile on admission showed raised total cholesterol
of 9.6 mmol/L, low-density lipoprotein (LDL) of 7.7
mmol/L and normal triglycerides (TG) (1.0 mmol/L)
and high-density lipoprotein (HDL) (1.41 mmol/L).
Serum homocystine was 12 umol/L (5-15 umol). The
venereal disease research laboratory test (VDRL) and
anti nuclear factor (ANF) was negative suggesting of
the absence of connective tissue disorder as a cause
for thrombus formation. Screening blood tests for
thrombophilia was negative. Patient was diagnosed
as acute ST elevation myocardial infarction (STEMI)
with familial hyperlipidemia and managed at the
coronary care unit (CCU). He was treated with
morphine, aspirin, clopidogrel, beta blocker, statins
and streptokinase. Streptokinase was given in a dose

Figure 1 - The 12 lead electrocardiogram showing sinus rhythm
with ST elevation of 2 to 3 mm in leads V2, V3, V4, V5
(red arrows) and deep Q in V2 & V3 (blue arrows).

Figure 2 - Angiogram (left cranial view) showing aneurysm (red
arrows) and thrombus (blue arrows) seen as filling defect
in the proximal and middle segment of left anterior
descending artery.
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of 1.5 million units over one hour (adult dose). A 2
dimensional echocardiogram revealed hypokinesia
of the middle and apical part of the inter-ventricular
septum with an ejection fraction of 45%. Thrombus
was absent. Coronary angiogram revealed a tortuous,
ectatic left anterior descending (LAD) artery with
areas of aneurysmal dilatation (9 mm) with luminal
irregularities. Thrombus was noted in the proximal
and middle segments (Figure 2). Aneurysmal dilatation
of 9 mm was also observed in the right coronary artery
(RCA) (Figure 3). After angiogram, the patient was
anticoagulated with low molecular weight heparin and
warfarin. ~ Statin, aspirin, clopidogrel, warfarin and
ACE-I were also prescribed. Family screening for lipid
profile confirmed familial hyperlipidemia whereby his
mother’s total cholesterol level was 9 mmol/L while his
elder brother’s was 9.3 mmol/L. The patient gradually
recovered over a week and was discharged. Improvement
in lipid levels was observed after 2 months of treatment
(total cholesterol 4.5 mmol/L, HDL 1.02 mmol/L, LDL
3.3 mmol/L, TG 0.4 mmol/L). Repeat angiography
was carried out, 4 months later revealed a resolution

Figure 3 - Angiogram showing right coronary artery (left anterior
oblique view) with aneurysm (arrow).

anterior

Figure 4 - Post-treatment
descending artery (left anterior-oblique view) with
thrombus clearance and multiple mild stenosis seen as
indentations (arrows).

angiogram showing left
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of thrombus and multiple mild stenosis was noted.
However, focal areas of significant stenosis were absent
(Figure 4). Echocardiogram revealed improvement
of ejection fraction from 45-50%. He was continued
on treatment with aspirin, clopidogrel, ACE-I and
statin. Warfarin was discontinued at family’s request.
Subsequently, he discontinued medication and follow
up care, despite being counseled for lifelong treatment.
He eventually collapsed and died while playing football
2 years later.

Discussion. Myocardial infarction is a rare entity
among adolescents with an incidence of 6.6% events
per 1 million patient-year with approximately 80%
events occurring in males.! Myocardial infarction is
mainly a disease of the adult population secondary to
atherosclerosis (plaque deposition), rupture of plaque
and thrombus formation. However, in children and
adolescents, the common underlying cause for MI is
secondary to congenital anomalies of the coronary
arteries. Other known causes include inflammation,
thrombopbhilia, hypercoagulable states, medications such
as amphetamine and substance abuse."* Adolescents
presenting with MI should be inquired into substance
abuse and smoking. Cocaine is known to produce
vasoconstriction while smoking is associated with
endothelial dysfunction.! Among the inflammatory
causes, Kawasaki’s disease, Takayashu’s disease, systemic
lupus erythematosus (SLE) and Behcets disease have
been implicated.” Kawasaki is a vasculitic disease
which commonly occurs among children less than 2
years of age. Cardiac complications include coronary
artery aneurysm, pericardial effusion, myocarditis
and myocardial infarct. Coronary artery aneurysm is
a common complication occurring in about 25% of
untreated children.® However, even among those treated
with intravenous immunoglobulin, approximately
10-15% are at risk of developing coronary aneurysms.”*
Children less than one year of age with atypical
Kawasaki have higher risk of developing coronary artery
aneurysm.’

Coronary aneurysms are localized dilatation
which exceeds 1.5 times the diameter of the adjacent
normal segment of artery. Aneurysms secondary to
Kawasaki disease commonly occur in the proximal
coronary arteries and myocardial infarction occurs most
commonly after one year of initial illness. Mortality due
to MI secondary to Kawasaki is approximately 20%.
The presence of coronary aneurysms in the present
case suggests possible undiagnosed Kawasaki’s disease
during childhood. Positive remodeling secondary to
atherosclerosis also results in aneurysm formation;

hence, it cannot be dismissed as a possible cause in this
patient. Although atherosclerosis is more prevalent in
adult population, accelerated atherosclerosis, which
is an entity described for atheroma among the young
has been reported in 2% of males aged between 15-19
years. The process of atherosclerosis in the coronary
vessels is found to begin early and affects approximately
one in 6 adolescents.'”"" A strong family history of
hyperlipidemia, premature cardiovascular events and
a personal history of hyperlipidemia in this patient
explains the coronary endothelial damage evidenced by
multiple mild stenosis on coronary angiography.

Management of these cases with initial percutaneous
coronary intervention (PCI) in the presence of large
thrombus should be avoided as there is high risk
of no reflow or acute closure and stent thrombosis.
Complications related to coronary aneurysm include
thrombus formation and risk of rupture. In this case,
medical treatment with anticoagulants and antiplatelet
cleared the thrombus.

In conclusion, the present case illustrates the rare
combination of familial hyperlipidemia and coronary
artery aneurysm due to atherosclerosis or possible
Kawasaki’s disease in the past resulting in myocardial
infarction. Although myocardial infarct in this age
group is most commonly associated with congenital
coronary artery anomalies, combination of risk factors
such as hyperlipidemia, atherosclerosis and coronary
aneurysms are other contributory factors and hence
need to be ruled out. Although rare, MI should not
be missed in children and adolescents presenting with

typical chest pain.
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