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NSTEMI in 50-year-old Filipino Male with an 
Absent Left Main Coronary Artery and Left ACAOS with 
Intraarterial Course: A Very Rare Encounter

ABSTRACT

Coronary artery anomalies are extremely uncommon 
occurrences. Encountering a combination of an 
absent left main coronary artery (LMCA) and a left 
anomalous origin of the coronary artery from the 
opposite sinus of Valsalva (ACAOS) is an exceptionally 
rare phenomenon. In this report, we present a case of 
a 50-year-old Filipino male who was diagnosed with a 
congenital absence of the LMCA and left ACAOS with 
an interarterial course, and subsequently experienced 
a non-ST elevation myocardial infarction (NSTEMI).

INTRODUCTION 

Coronary artery anomalies, which can be classified 
based on their origin, course, or termination, are 
congenital disorders with various manifestations that 
can range from benign to life-threatening.1-5 These 
anomalies have a prevalence of 0.26% in the general 
population5-7 and can present with a wide range of 
symptoms such as cardiomyopathies, chest pain, heart 
failure, arrhythmias, myocardial infarction, sudden 
cardiac death, or syncope.3-6 

We present a 50-year-old Filipino male who had a 
congenital absence of the left main coronary artery 
(LMCA) and a left coronary artery originating from the 
opposite sinus of Valsalva with an interarterial course 
(left ACAOS IAC). This patient subsequently developed 
non-ST elevation myocardial infarction (NSTEMI).

CASE

A 50-year-old Filipino male diabetic came in due to 
chest pain with associated 10-day history of easy 
fatigability and 2-3 pillow orthopnea. Upon arrival at the 
ED, he was hemodynamically stable, and the physical 
examination was unremarkable. ECG showed sinus 
rhythm with nonspecific ST-T wave changes (Figure 
1). Biochemical tests showed an NT-ProBNP of <60 
pg/ml and a 36x elevated high sensitivity troponin I 
than normal. A transthoracic echocardiogram (TTE) 
showed normal left ventricular dimension with normal 
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Figure 1: Electrocardiograms. A. Baseline ECG shows a regularly 
occurring narrow QRS complexes each preceded by a P wave with 
normal axis, PR interval, QRS complex, QT/QTc and nonspecific ST-T 
wave changes (T wave inversion at lead III); B. Repeat ECG shows 
prolonged QTc of 464 msec with no other significant difference from 
baseline; and C. ECG prior to discharge shows normalization of QTc 
and nonspecific ST-T wave changes.

wall motion and contractility and a normal ejection fraction of 65%. Low 
molecular weight heparin, dual antiplatelets and statin therapy were 
started.

A. BASELINE ECG

B. REPEAT ECG

C. ECG PRIOR TO DISHCHARGE
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Figure 2: Coronary angiogram. A. Normal anatomy of the 
coronary arteries21 (lifted from Zakkaroff, Constantine & Biglands, 
John & Greenwood, John & Plein, Sven & Boyle, Roger & Radjenovic, 
Aleksandra & Magee, Derek. Patient-specific coronary blood 
supply territories for quantitative perfusion analysis. Computer 
Methods in Biomechanics and Biomedical Engineering: Imaging 
& Visualization. 2016;6:1-18.) B. LAO CAU view shows an absent 
LMCA. The left circulation seems to originate near the ostium of 
the RCA: a 2mm LAD with mild diffuse luminal irregularities, a 2 
mm LCX with mild luminal irregularities, giving rise to several 
terminal obtuse marginal branches with mild to moderate luminal 
irregularities, a 2 mm ramus intermedius with mild to moderate 
luminal irregularities. A 4.5 mm RCA with 95-99% focal and 
eccentric stenosis at the distal segment prior to giving off the PDA. 
C. LAO CRA view shows a PDA with 60-70% ostial stenosis with 
mild to moderate luminal irregularities along the proximal to mid 
segment. The RCA gives off several PLB, with the 2nd PLB having 
80-95% stenosis at the proximal segment and the remainder with 
minimal luminal irregularities.

Legend: LAO CAU, left anterior oblique caudal; LMCA, left main 
coronary artery; RCA, right coronary artery; LAD, left anterior 
descending artery; LCX, left circumflex artery; PDA, posterior 
descending artery; LAO CRA, left anterior oblique cranial; PLB, 
posterolateral branches.

A left heart catherization with coronary angiography 
showed an absent left main coronary artery, a left 
circulation originating near the ostium of the right coronary 
artery (RCA): a left anterior descending artery (LAD) and a 
left circumflex artery (LCX) with mild luminal irregularities, 
and a 2 mm ramus intermedius with mild to moderate 
luminal irregularities. A large-sized RCA with 95-99% focal 
and eccentric stenosis at the distal segment prior to giving 
off the posterior descending artery which has a 60-70% 
ostial stenosis and several posterolateral branches (PLB), 
with the 2nd PLB having 80-95% stenosis at the proximal 
segment (Figure 2). Successful percutaneous transluminal 
coronary angioplasty of the RCA lesion was done using 
an everolimus-eluting platinum chromium coronary stent 
(Figure 3). He was discharged on dual anti-platelet 
therapy with improved clinical profile.

DISCUSSION

To identify relevant studies, a systematic review and search of 
the MEDLINE, EMBASE and Google Scholar databases was 
conducted using the following search terms: (‘coronary artery 
anomaly’ OR ‘ACAOS’ OR ‘absent left main coronary artery’) 
AND (‘acute coronary syndrome’ OR ‘NSTEMI’). Using the same 
approach, research articles were identified from reference lists of 
reviewed articles as well as by searching journals’ websites and 
hand searching. Inclusion criteria stipulated that the full text of 
papers be in English. 

The coronary arteries start from the aorta and converge towards 
the heart’s apex. It divides into two primary branches - the RCA 
and the LMCA, which immediately bifurcate into LAD and LCX. 
These arteries provide blood supply to the major regions of the 
left ventricle and the interventricular septum.6, 8-9
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Figure 3: Comparison angiogram, LAO CRA view. A. 
Baseline pre-stent angiogram. B. LAO CRA view showing 
everolimus-coated coronary stent in place with wires. C. Post-
stent angiogram using everolimus-coated coronary stent 
with adequate lesion coverage, no edge dissection, and no 
residual stenosis.

Legend: LAO CRA, left anterior oblique cranial.

The incidence of left coronary artery originating from the 
opposite sinus of Valsalva with an interarterial course (left 
ACAOS IAC) stands at 0.03%,7 and it has been tied to cases of 
sudden cardiac death, especially in young patients participating 
in vigorous physical activity.10-13 It has also been associated with 
arrhythmias and myocardial ischemia, even in the absence of 
arteriosclerosis.4,13 The precise mechanism linking left ACAOS 
to adverse cardiac events remains unclear.7 An absent LMCA is 
a rare anomaly, with a prevalence of less than 0.5%.4, 9, 13-15 This 
anomaly can present with either benign or fatal complications 
later in life.4 When the LMCA, LAD, and LCX arise separately 
from the aortic sinus, it represents an exceedingly rare 
occurrence (Figure 4).9,16 And finding the amalgamation of these 
two is exceedingly rare.

The macroanatomic structural characteristics that contribute 
to ischemia, scarring, and pathological arrhythmias have 
been found to play a significant role in the recurrence of 
coronary insufficiency, as suggested by several studies.17-18 
During physical exercise, the combination of tachycardia and 
hemodynamic overload can lead to an increased demand on 
the myocardium and a decrease in coronary flow. This can be 
attributed to various pathophysiological mechanisms, including 
the kinking of an anomalous vessel at an acute take-off angle, 
intermittent closure of the slit-like ostium, proximal narrowing 
with an elliptic vessel shape and intramural course, lateral 
compression of the aorta on the intramural segment, dynamic 
compression of the interarterial segment by the aorta and 
pulmonary artery, and an increased vulnerability to coronary 
vasospasm.7, 13, 17, 19-20

This gentleman with diabetes was admitted for chest pain, 
along with easy fatigability and orthopnea. Elevated cardiac 
biomarkers confirmed acute coronary syndrome. Heart failure 
symptoms were probably due to the dynamic compression of the 
interarterial segment by the aorta and pulmonary artery, linked 
to the cytoarchitectural abnormal coronary arteries. Whereas the 
chest pain was driven by ischemia from atherosclerosis.

A combination of imaging modalities is frequently essential to 
acquire sufficient data on anatomical high-risk features (such as 
multidetector CT scan, coronary CT angiography), ischemia, and 
concurrent coronary artery disease (including electrocardiogram, 
transthoracic echocardiogram, invasive coronary angiography), 
as well as indications of possible myocardial fibrosis/scar as a 
substrate for ventricular tachyarrhythmias (cardiac MRI).6, 13, 15 
In this case, the coronary anomalies were incidentally detected 
during left heart catheterization with coronary angiogram.

Treatment options for patients with left ACAOS with IAC involve 
surgical correction or “unroofing” to correct dynamic lateral 
compression of the arterial wall, particularly in cases with 
an intramural segment. Other options include percutaneous 
coronary intervention, as well as medical and conservative 
treatment.15 In our case, the patient underwent percutaneous 
transluminal coronary angioplasty of the RCA using an 
everolimus-coated coronary stent.

16
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CONCLUSION

While infrequently encountered, coronary artery anomalies 
manifest with highly variable clinical symptoms, and the exact 
pathophysiological mechanism underlying them is still not 
well understood. The utilization of angiographic detection is 
indispensable for assessing the significance of these findings 
and formulating appropriate management strategies.

Keywords: Coronary artery anomaly, ACAOS, Absent left main 
coronary artery, Acute coronary syndrome, NSTEMI.
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Figure 4: Anomalous origination of the left coronary artery from the right coronary sinus: variations in the 
course of the anomalous artery.22 a. Normal coronary-artery anatomy. b. ACAOS with an interarterial course 
(origination present in the patient described in this report). c. ACAOS with a prepulmonary course. d. ACAOS 
with a retroaortic course. e. ACAOS with a subpulmonic course. (lifted from Lim J, Beale A and Ramcharitar S. 
Nat. Rev. Cardiol. 2011:8; 706–19.)

Legend: ACAOS, anomalous origination of a coronary artery from the opposite sinus; L, left coronary sinus; LAD, 
left anterior descending coronary artery; LCx, left circumflex artery; N, noncoronary sinus; R, right coronary sinus; 
RCA, right coronary artery.
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