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Inter-arterial course of left coronary artery in a case of non-specific chest pain
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ABSTRACT
A 17-year-old female presented with a history of short and sharp chest pain which was not exacerbated by effort for one year. Computed 
tomography angiography revealed a left coronary artery arising from the right coronary sinus with inter-arterial compression. In conclusion, 
computed tomography angiography can give excellent information about the anomalous origin and course. A high index of suspicion is 
needed in the diagnosis of coronary artery anomalies with an insidious clinical course.
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Coronary artery anomalies are rare in the general 
population and usually an incidental finding during 
coronary angiography. In the literature, the diagnosis 
of coronary artery anomalies is usually based on 
angiography or autopsy. Imaging modalities including 
computed tomography (CT) and magnetic resonance 
(MR) angiography provide excellent information about 
the course of coronary arteries.

Herein, we report an adolescent case of an inter-
arterial course of the left coronary artery (LCA) in the 
light of literature data.

CASE REPORT
A 17-year-old female presented with a history of 

chest pain for one year. Chest pain was short and sharp 
and not exacerbated by effort. Her medical history 
was non-specific and her family history revealed a 
sudden cardiac death two months ago in her father 
aged 42 years.

Physical examination was normal including blood 
pressure, heart rate, and heart sound. Chest X-ray 
and electrocardiogram were also normal. Routine 
biochemistry including troponin I and lipid profile 
was not remarkable. Coronary artery anomaly was 
suspected based on echocardiography f indings 
(Figure 1). Therefore, coronary CT angiography was 
performed. Coronary CT angiography showed the 
anomalous origin of the LCA from the right coronary 
sinus (Figure 2) and courses between the aorta and 

pulmonary artery which is divided into the left 
anterior descending artery (LAD) and left circumflex 
artery (LCx) (Figures 3). The LAD appeared to 
have a normal course. However, the LCx showed a 
course anteriorly to the left ventricle rather than the 
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Figure 1. Echocardiography showing a suspected anomalous 
origin of left coronary artery.
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atrioventricular groove. On exercise test, she remained 
asymptomatic and tolerated exercise test using the 
standard modified Bruce protocol. Surgical repair was 
decided due to the inter-arterial course of the left main 
coronary artery (LMCA). However, her parents are 
still indecisive about the surgical repair.

DISCUSSION
In this article, we report an interesting case of 

inter-arterial course of LCA originating from the 
right coronary sinus. Although the multi-detector 
CT provided excellent information about the 
origin and inter-arterial course of coronary artery, 
echocardiography is also helpful to detect such 
suspicious cases.

The incidence of congenital coronary anomalies 
ranges between 1 and 5% undergoing coronary 
angiography and 0.3% in autopsy series.[1,2] 
Echocardiographic studies in pediatric population 
reported an incidence of 0.3%.[3] Potentially serious 
coronary anomalies include ectopic coronary origin 
from the pulmonary artery, ectopic coronary origin 
from the opposite sinus, single coronary artery, and 
coronary fistula.[1] Our patient had LCA originating 
from right sinus. The pattern of single or common 
ostium is considered to represent single coronary 
artery, as in our case.

Four anatomical variants have been described 
according to the course of the LMCA to the left side of 
the heart in single coronary artery arising from the right 
coronary sinus: (i) anterior: LMCA courses anteriorly 
to the right ventricular outf low tract; (ii) inter-arterial: 
LMCA passes between the great vessels; (iii) septal: 
LMCA has an intramyocardial septal course; and 

Figure 2. Coronary computed tomography angiography 
showing anomalous origin of left coronary artery from right 
coronary sinus.

Figure 3. Left circumflex artery coursing anteriorly to left 
ventricle instead of atrioventricular groove and left coronary 
artery continuing between aorta and pulmonary artery.
LM: Left main artery; LCx: Left circumflex artery; LAD: Left anterior 
descending artery; RCA: Right coronary artery; PULM A: Pulmonary 
artery.



25Demircan et al. Inter-arterial course of left coronary artery in a case of non-specific chest pain

www.e-cvsi.orgCardiovascular Surgery and Interventions, an open access journal

(iv) posterior: LMCA courses posteriorly behind the 
aorta in the inferoposterior direction.[4] Our patient had 
an inter-arterial variant. The incidence of inter-arterial 
variant ranges between 0.03 and 0.05%.[1] However, 
the inter-arterial course has been known as a cause 
of sudden cardiac death. Ischemia or sudden cardiac 
death are thought to occur due to the vascular kinking 
or compression. According to the most common 
postulated hypothesis, exercise results in enlargement 
of the aorta, which obstructs the acutely angulated slit-
like orifice of the LMCA.[1] Van Camp et al.[5] reported 
that coronary anomalies accounted for 11.8% of deaths 
in high school and college athletes. In addition, the 
Sudden Death Committee of the American Heart 
Association states that coronary anomalies account 
for 19% of deaths in athletes.[6] In a study concerning 
death in young athletes with coronary anomalies 
arising wrong sinus, premonitory symptoms including 
chest pain and syncope were substantially rare, and 
electrocardiography and exercise tests were within 
normal limits in most cases.[7]

Echocardiography is essential in the diagnosis 
of coronary anomalies. However, it is imperative 
to define the course of coronary arteries to predict 
prognosis. Coronary angiography may cause some 
misinterpretations in cases with coronary anomalies. 
Therefore, imaging methods such as CT or MR 
angiography have been suggested.[4] Multi-detector 
CT offers an excellent delineation of the LCA origin 
and provides the surgeon with a clear image of course 
of anomalous coronary artery. Therefore, we did not 
use conventional angiography in our case. Although 
patients are commonly asymptomatic, surgical repair 
is recommended, particularly after 10 years of age.[8]

 In conclusion, coronary anomalies can be lethal 
during or shortly after vigorous physical activity, typically 
in young individuals. Diagnosis of coronary artery 
anomalies requires a high index of suspicion. Although 

echocardiography is useful, computed tomography 
angiography provides an excellent information about 
the coronary anomalies, as in our case.
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