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CASE REPORTS

Aberrant left main coronary artery induced
asymptomatic heart failure
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ABSTRACT

We report a case of a malignant course of left main coronary artery in a patient presenting with sudden onset chest pain and
shortness of breath. The patient is a 44-year-old African American male with a past medical history of hypertension, diabetes
mellitus type 2 as well as dyslipidemia presented to the emergency department with non-exertional chest pain radiating to the left
arm and shortness of breath. A coronary angiography and CT angiography (CTA) of heart was performed and it demonstrated an
aberrant malignant course of the left main coronary artery coming from the right coronary ostium and coursing between the aorta
and pulmonary artery. The left ventricular dysfunction was thought to be a consequence of this malignant course. Cardiothoracic
surgery was consulted which determined the need for CABG. The incidence of coronary anomalies and patterns in a series of
1,950 angiograms was determined to be 5.64% with the left main coronary artery (LMCA) arising from the right sinus in 0.15%
of the angiograms Diagnostic approach for malignant coronary arteries involves coronary angiography and cardiac CT. A widely
accepted treatment approach for left main coronary arteries originating from the right sinus is through surgical repair. Our case
urges the clinician to expand the differential diagnosis in young to middle age patient presenting with chest pain. In addition, our
case reinforces the concept of the detrimental impact of malignant left coronary arteries on cardiac function. This should prompt
the physician to consider coronary anomalies as a possible differential diagnosis as part of the evaluation and management of
these patients.
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1. CASE PRESENTATION

The patient is a 44-year-old African American male with a
past medical history of congestive heart failure, hyperten-
sion, diabetes mellitus type 2, nonischemic cardiomyopathy
presented to the emergency department with non-exertional
chest pain radiating to the left arm and shortness of breath.
The symptoms were present for one day duration. The pain
was aggravated by deep inspiration, lasted for several min-
utes, and relieved without therapy. He denied any symptoms

of heart failure including orthopnea, paroxysmal nocturnal
dyspnea, lower extremity edema. The cardiorespiratory exam
demonstrated normal heart sounds without mummers, rub,
or gallops with clear lung sounds. The rest of the physical
exam was unremarkable. Upon admission to the emergency
department; a chest xray, set of cardiac enzymes, electrocar-
diogram was obtained. The initial studies were negative and
the patient was scheduled for an ECHO which demonstrated
an ejection fraction of 20%-25% with previous results of
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15%. Additional findings include reduced systolic function
consistent with a grade 2 diastolic dysfunction and diffuse
hypokinesis. The coronary angiography and CT angiography
demonstrated an aberrant malignant course of the left main
coronary artery coming from the right coronary ostium and
coursing between the aorta and pulmonary artery (see Fig-
ures 1, 2). The left ventricular dysfunction was thought to be
a consequence of this malignant course. Due to the he course
of the left main coronary artery, during times of increase car-
diac work the artery would become compressed leading to
the suspected chest pain and cardiomyopathy. Cardiothoracic
surgery was consulted which determined the need for CABG.
He underwent a double vessel bypass with a left internal
mammary to the left anterior descending and a saphenous
vein graft to the obtuse marginal branch of the circumflex.

Figure 1. CTA Heart above illustrating an aberrant course
initially originating from the right coronary cusp and
coursing between the arch of aorta and the pulmonary
arteries

Figure 2. Coronary angiogram above illustrating the LCA arising from the right coronary cusp

2. DISCUSSION

The discussion of coronary artery anomalies has transformed
concerning the definition, clinical presentation, diagnostic
workup, treatment, and prognosis with the emergence of im-
proved imaging techniques and increased detection of these

anomalies. Classification criteria of these arteries have been
widely discussed and literature have attempted to classify
as “major”, “severe”, “important”, or hemodynamically sig-
nificant versus minor ones; other groups have attempted to
create a scheme based on the incidence of unselected general
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population.[1, 2] The incidence of coronary anomalies and
patterns in a series of 1,950 angiograms was determined to
be 5.64% with the left coronary artery (LCA) arising from
the right sinus in 0.15% of the angiograms.[1] Furthermore,
abnormal courses of the left coronary artery have the most
severe impact on cardiac function especially the interarterial
course. The interartieral course represents the left coronary
artery traveling between the aortic and pulmonary artery as
in the case of our patient. The proposed mechanism for the
LCA involves a compression of the artery by the aortic and
pulmonary artery especially during severe exertion.[3]

A study determined that left coronary artery which provides
blood flow to the free wall of the left ventricle resulted in car-
diac death and no other coronary arteries anomalies resulted
in the same consequence.[1] Hemodynamically significant
anomalies that lead to symptomatic manifestations include
negative alterations of myocardial perfusion leading to in-
creased risk of myocardial ischemia or sudden death.[4, 5] In
addition, other cardiac symptoms can be presenting including
dyspnea, palpitations, angina pectoris, dizziness, and syn-
cope.[1, 6, 7] Finally, the patient can present with congestive
heart failure progressing over a brief course of time. Upon
literature review, isolated cases of LCA anomalies have been
reported.[8, 9]

Diagnostic approach to patients with coronary artery anoma-
lies usually have patients with no clinical presentation for a
large portion of their lives and then develop atypical chest
pain, which is the referring reason for coronary angiogra-
phy then to CT angiography. However, these patient pop-
ulations can present with sudden cardiac death at a young
age with extreme exertion.[1] Specific attention should be
given to especially for athletes and other young individuals

subjected to extreme exertion. Other diagnostic modalities
involve electrocardiogram monitoring to document atrial or
ventricular arrhythmias; echocardiography can be utilized for
identification of coronary artery anomalies and its proximal
course.[10, 11] Surgical treatment is considered an appropriate
recommendation for individual with anomalous left coronary
artery due to the correlation of sudden cardiac death.[12] In
addition, surgical intervention is especially warranted when
a large cardiac muscle region vulnerable to ischemia or in-
farction. Options include direct reimplantation of the ectopic
artery at the aortic root or coronary artery bypass with either
internal thoracic artery or saphenous venous graft.[1, 12] For
intramural coronary arteries, an unroofing of the artery off
the aortic wall from the ostium to the exit point is recom-
mended or performing an osteoplasty at the endpoint of the
intramural segment.[1]

3. CONCLUSION

Our case urges the clinician to expand the differentials diag-
nosis in young to middle age patient presenting with chest
pain and new onset severe congestive heart failure. In addi-
tion, our case reinforces the concept of the detrimental impact
of malignant left coronary arteries on cardiac function. The
symptoms demonstrate how coronary artery anomalies can
manifest into common presentations of cardiac conditions
such as heart failure without systemic symptoms and typical
chest pain. This should prompt the physician to consider
coronary anomalies as a cause and base treatment on the
patient’s clinical status and medical history.
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