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a b s t r a c t 

Congenital anomalous origin of coronary artery is a rare cardiovascular malformation and 

the most common anomaly is the left circumflex (LCX) arising from the right sinus of Val- 

salva (RSV). Other forms include both coronary arteries from RSV, the left anterior descend- 

ing coronary artery from RSV, and a single coronary artery from the left sinus of Valsalva. 

Despite being rare, anomalous origin of left main coronary artery (LMCA) from RSV car- 

ries a high risk of sudden cardiac death. Here, we report a case of 13-year-old boy with 

chest pain and acute extensive anterior ST-segment elevation myocardial infarction (STEMI) 

who was initially diagnosed as acute myocarditis in the emergency department. A bedside 

echocardiogram showed severe global hypokinesia of left ventricle (LV) and normal right 

ventricle (RV) function. Coronary computed tomography angiography (CCTA) examination 

showed LMCA originated from the RSV. The patient underwent coronary artery bypass graft- 

ing surgery and was discharged without complications. A timely correct diagnosis of an 

anomalous coronary artery is critical in symptomatic patients, CCTA plays an important 

role in clinical decision making. 
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Fig. 1 – Anterior view of the 3-dimensional constructed computed tomography image of the heart (A) and axial view of the 
coronary computed tomography angiography (B) shows an anomalous origin of the left main coronary artery arising from 

the right coronary sinus; C (axial view) represents a malignant intra-arterial course between the aorta and main pulmonary 

artery with severe compression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Anomalous origin of coronary artery is rare, ranging from
0.24% to 1.3% [1 ,2] . The most common anomaly is left cir-
cumflex (LCX) arising from the right sinus of Valsalva (RSV).
Other forms include both coronary arteries from RSV, the left
anterior descending coronary artery from RSV, and a single
coronary artery from the left sinus of Valsalva [3] . Among the
different origins of coronary abnormalities, the origin of left
main coronary artery (LMCA) from the RSV is the most criti-
cal, especially those walking between the ascending aorta and
the pulmonary artery, which has a high-risk factor for sudden
cardiac death [4] . Despite being rare, cases of abnormal coro-
nary arteries can be fatal. Here we present a case of an anoma-
lous LMCA originating from the RSV in a 13-year-old boy who
presented with chest pain. 

Case presentation 

A 13-year-old boy who presented with chest pain, shortness
of breath and syncope after exercise was transported to the
emergency department by ambulance services on physical ex-
amination. His vital signs were as follows: weak pulse, blood
pressure 75/48 mmHg, respiratory rates 18 times/min, resting
heart rate 70 beats/min, right axillary temperature 36.9 °C. Ini-
tial electrocardiogram (ECG) showed ST elevation in leads V1-
V3. The patient was admitted with a provisional diagnosis of
acute myocarditis by a pediatrician. On the night of admission,
the patient developed Adams-Stokes syndrome. Endotracheal
intubation and ventilator were immediately used to assist
breathing. Repeat ECG demonstrated the sinus rhythm and
acute extensive anterior ST-segment elevation myocardial in-
farction (STEMI). The bedside echocardiogram showed severe
global hypokinesia of left ventricle (LV) and normal right ven-
tricle (RV) function. The urgent coronary computed tomogra-
phy angiography (CCTA) ( Fig. 1 ) showed an anomalous origin
of the LMCA arising from the RSV. It went between the aorta
and main pulmonary artery. Then the patient was immedi-
ately transferred to the cardiac catheterization lab and under-
went coronary angiogram via right femoral artery approach.
It showed a malignant intra-arterial course between the aorta
and main pulmonary artery with severe compression (90%
stenosis) ( Fig. 2 ). There was no obvious stenosis in left anterior
descending artery, circumflex artery and right coronary artery.
After cardiothoracic surgery consultation, coronary artery by-
pass grafting (CABG) was recommended due to the malignant
course of LMCA. The patient subsequently underwent CABG
with the left internal mammary artery (LIMA) to left anterior
descending coronary artery (LAD), saphenous vein graft (SVG)
to aorta and obtuse marginal (OM). During his subsequent
hospitalization, the patient recovered well following the pro-
cedure and was discharged without complications. At the one-
month follow-up visit, the patient remained asymptomatic
and a repeat echocardiography showed markedly improved LV
systolic function. 

Discussion 

Coronary anomalies in adolescents represent a life-
threatening form of congenital cardiac pathology. It can be
classified by anomalies of origination and course of coronary
arteries, anomalies of intrinsic coronary anatomy, anomalies
of coronary artery termination, and anomalous collateral ves-
sels [5 ,6] . Our case can be described as an anomalous origin
of LMCA from the RSV. It has 4 sub-categories: pre-pulmonic,
anterior to the right ventricular outflow tract; inter-arterial,
between the aorta and the pulmonary artery; retroaortic, pos-
terior to the aortic root; trans-septal, through the proximal
interventricular septum, analogous to a right superior septal
perforator [7] . This patient had a malignant intra-arterial
course between the aorta and pulmonary artery, classified
as the most dangerous, placing himself at the highest risk of
sudden cardiac death. 
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Fig. 2 – Selective coronary angiography of the left coronary artery revealing the 90% stenosis in left main coronary artery (A 

and B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Review of the literatures, only 20% of patients with coro-
nary anomalies present with symptoms of ischemic heart dis-
ease, mainly including angina, dyspnea, or syncope [8–10] .
However, adolescents are often misdiagnosed as myocardi-
tis. Therefore, coronary malformations should be considered
when no risk factors for atherosclerosis or signs of myocar-
dial inflammation were found on subsequent examination.
Echocardiographic is commonly used to assess left ventricular
systolic function but does not provide any additional diagnos-
tic information. The electrocardiographic findings in symp-
tomatic patients are nonspecific, vary from STEMI abnormali-
ties suggestive of ischemia to ventricular tachycardia or atrial
fibrillation [11 ,12] . Coronary computed tomography angiogra-
phy is currently regarded as the diagnostic standard owing to
its fast results and clear delineation of the origin and full path
of coronary anomalies [13 ,14] . Besides, coronary angiography
could evaluate high-risk anatomical features, such as proxi-
mal narrowing of anomalous coronary arteries [15 ,16] . 

In terms of treatment, it is individualized based on the pa-
tient’s risk assessment and symptom burden. Brothers et al.
suggested that symptomatic patients should be treated with
beta-blockers and should be advised to avoid strenuous physi-
cal activity [17] . Besides, major society guidelines have recom-
mended surgical intervention (class 1 recommendation) for
patients with an established diagnosis [17] . Generally speak-
ing, the following factors supported surgical intervention, in-
cluding young patients < 30 years, high-risk anatomical vari-
ants and a desire to pursue surgery. Hence, our patient under-
went a successful surgery of standard CABG with a saphenous
and internal mammary vein grafting. 

Conclusions 

The anomalous origin of the LMCA from the RSV is rare and
can cause an anterior STEMI in young children. A timely cor-
rect diagnosis of an anomalous coronary artery is critical in
symptomatic patients, and CCTA is a useful diagnostic tool to
set the best therapy for the patient. 
Patient consent 

The written informed consents for publication of the cases
were obtained from the patients. 
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