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CASE REPORT

ing from the RASV with evidence of all 
4 high-risk features, and later underwent 
successful surgical revascularization. To our 
knowledge this is the first description of a 
living adult patient with this anomaly pos-
sessing all of the high-risk features.

CASE PRESENTATION
A 61-year-old, hypothyroid, dyslipidemic, 
nonsmoking, white man with no prior his-
tory of cardiovascular disease presented 
to the emergency department with 3 to 
4 weeks of progressive exertional subster-
nal chest pressure and associated dyspnea. 

Symptoms were most notable with lawn mowing and were 
relieved by rest. His initial electrocardiogram demonstrated right 
ventricular hypertrophy by voltage along with right axis devia-
tion. Chest radiograph was inconspicuous. The chest pain was 
relieved with sublingual nitroglycerin. Heparin infusion was initi-
ated, and the patient was admitted to the hospital with a diag-
nosis of unstable angina. Cardiac isoenzymes remained negative, 
and transthoracic echocardiogram was notable for mild right 
ventricular enlargement and mildly diminished right ventricular 
systolic function with normal estimated pulmonary artery systolic 
pressure. Left ventricular size and function were within reference 
ranges, and there were no regional wall motion abnormalities; 
no valvular disease was evident. Myocardial perfusion study was 
recommended by the consulting cardiologist, and a regadenoson 
nuclear scan was performed that revealed a small reversible defect 
in the inferolateral wall. Quantified ejection fraction was 55% to 
60%. The patient subsequently underwent coronary angiography, 
and the dominant right coronary artery (RCA) was found to be 
free of any significant coronary artery disease. There was great 
difficulty in selectively engaging the left coronary artery, necessi-
tating an aortogram, which disclosed an anomalous origin arising 
near the right coronary cusp. Despite using conventional coronary 
catheters, less than ideal opacification of the vessel was achieved. 
No high-grade obstruction was observed, but a coronary com-
puted tomography angiogram was requested for further clarifica-

INTRODUCTION
The rarest of coronary anomalies, the origin of the left main coro-
nary artery from the right aortic sinus of Valsalva (RASV), also 
happens to be the most lethal. This variant, which accounts for 
only 1.3% of all anomalies, is notorious for precipitating sudden 
cardiac death, with approximately half of the instances discovered 
postmortem.1,2 The course of the anomalous left main coronary 
artery (ALMCA) is what dictates the degree of risk, with interar-
terial passage between the aorta and pulmonary trunk accounting 
for most fatalities.3 Other established high-risk features include 
acute angle take-off, intramural segment, and slit-like ostium.4,5 

Here we describe a male in his seventh decade of life who pre-
sented with typical symptoms, was found to have ALMCA aris-
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course of the aberrant vessel enhances the risk profile, as does the 
presence of acute angle takeoff, intramural segment, and slit-like 
ostium. The postulated mechanism of ischemia is compression 
of the ALMCA by adjacent great vessels during times of cardio-
vascular exertion, resulting in myocardial ischemia.3 Other estab-
lished high-risk features also are thought to constrain coronary 
perfusion.4,5 In 2006, Lorenz et al6 performed an extensive lit-
erature review of the interarterial course of this anomaly. Upon 
examination of over 4 decades of data, they identified 104 cases 
of ALMCA arising from the RASV, but were unable to identify 
any surviving adult possessing all 4 of the high-risk features asso-
ciated with sudden cardiac death.6 A review of the literature pub-
lished since 2006 resulted in similar findings, implying that this 
patient is unusual because of his advanced age at initial presenta-
tion, and unique due to his possession of all 4 high-risk features.

Of the 4 high-risk features described, slit-like ostium is the 
most difficult feature to document, even via the gold standard of 
coronary angiography. It has been reported that the presence of a 
slit-like orifice or membrane across the ostium can cause signifi-
cant difficulty in engaging the ostium of the anomalous coronary, 
a finding exhibited by our patient. This patient’s inferolateral wall 
perfusion defect at the time of presentation is difficult to explain 
given his coronary anatomy. His myocardial scan may have been 
a false positive. Four months following his CABG, he underwent 

tion of the artery’s course. The scan confirmed the aberrant left 
coronary artery, arising from the RASV, just inferior to the RCA. 
The vessel exhibited an acute angle takeoff (Figure [A]), then fol-
lowed an interarterial course in the epicardial fat pad between 
the pulmonary artery and aorta (Figure [B]) before trifurcating 
into a left anterior descending (LAD), ramus intermedius (RI), 
and left circumflex (LCX) coronary artery. The LAD was free of 
significant atherosclerotic changes, but distal to the ostium of the 
first diagonal branch and first septal perforating branch there was 
a segment of intramural bridging. The nondominant LCX and 
RI were disease-free. Due to the patient’s lifestyle-limiting chest 
discomfort and increased risk for sudden cardiac death, he was 
offered coronary artery bypass grafting (CABG). He successfully 
underwent double bypass, with the left internal mammary artery 
grafted to the mid-LAD and reversed saphenous vein graft to the 
first obtuse marginal branch of the LCX. The patient’s course was 
notable only for postoperative atrial fibrillation, which resolved 
prior to discharge on postoperative day 6.

DISCUSSION
Patients with ALMCA arising from the RASV typically present 
with syncope, dyspnea, angina, acute myocardial infarction, or 
alternatively they are identified at autopsy. Symptoms usually 
occur with physical exertion or shortly thereafter. An interarterial 

(A) Origin and acute angle takeoff of anomalous left main coronary artery arising from the right aortic sinus of Valsalva. (B) Interarterial course of anomalous 
coronary artery between main pulmonary artery and aorta.

Figure.  Cardiac-Gated Computed Tomography
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stress echocardiography as part of a preoperative evaluation prior 
to inguinal hernia repair, and this was negative. 

Most patients with ALMCA arising from the RASV present 
with symptoms or sudden death early in life, with a mean age 
of reported cases in the literature of 33 years.6 Additionally, to 
date, no living case of ALMCA arising from the RASV with all 4 
high-risk features has been described. The patient presented here 
is unique in both age at presentation and in having all 4 high-risk 
features for cardiac ischemia and sudden death. Fortunately, the 
anomaly was correctable surgically, and the patient continues to 
do well.
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