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Anomalous Coronary Arteries: A Case of Rare and
Incidental Findings

Mihir Odak® ¢, Ndausung Udongwo?, Dhaval Desai®, Matthew Schoenfeld®

Abstract

Anomalous coronary artery from the opposite sinus (ACAOS) is
an uncommon, yet highly variable anatomical abnormality. These
coronary anatomy variants are often discovered incidentally during
cardiac catheterization. These variants can be challenging intraopera-
tively and require adjustment by the operator. We present the case of
a 93-year-old female who presented for shortness of breath due to se-
vere mitral regurgitation (MR), who was found to have an anomalous
left main coronary artery (LMCA) from the right sinus of Valsalva
(RSOV). This asymptomatic finding was managed conservatively
and patient underwent successful MitraClip treatment.
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Introduction

Anomalous coronary artery from the opposite sinus (ACAOS)
is a rare and varied phenomenon. While there are reports of
anomalous coronary arteries in literature, the frequency of
each anomaly is highly variable and these findings are almost
always incidental. Early reporting of anomalous coronary
arteries dated as carly as 1948, when Whites and Edwards
described an anomalous right coronary artery (RCA) [1]. In
years since then, as interventions and diagnostic technologies
have advanced, an increase in the frequency of anomalous
coronary arteries has been observed. We present a case of a
93-year-old female who was admitted for acute diastolic heart
failure exacerbation secondary to mitral valve prolapse with
severe mitral regurgitation. An evaluation for MitralClip ther-
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apy revealed an anomalous left main coronary artery (LMCA)
arising from the right sinus of Valsalva (RSOV) during car-
diac catheterization.

Case Report

Investigations

The patient is a 93-year-old female who presented to the emer-
gency department (ED) with worsening shortness of breath
that started approximately 6 days prior to admission. She has
a past medical history of mitral valve prolapse with moderate
mitral regurgitation, heart failure with preserved ejection frac-
tion (HFpEF) with an ejection fraction (EF) of 65-70%, atrial
fibrillation on anticoagulation, hypertension, and macular de-
generation. Her symptoms occurred with minimal exertion and
were associated with palpitations, fatigue, decreased appetite,
and lower extremity edema. She denied any chest pain. Her
home medications were furosemide 40 mg twice daily, potas-
sium chloride 10 mg daily, hydralazine 50 mg daily, losartan
100 mg daily, apixaban 2.5 mg every 12 h, and amlodipine 10
mg daily.

On admission, her blood pressure was 211/87 mm Hg, heart
rate 84 beats per minute, oxygen saturation 89% on room air,
and she was afebrile. She was in no acute distress with a 3/6 ho-
losystolic murmur at the apex, elevated jugular venous pressure,
bibasilar rales, and 2+ bilateral lower extremity edema. Her oxy-
gen saturation increased to 99% on 4 L nasal cannula.

Diagnosis

Upon admission, laboratory studies were obtained, which are
detailed in Table 1.

An electrocardiogram was also obtained, which revealed
atrial fibrillation, with a rate of 75 beats per minute, right axis
deviation, with non-specific ST-T waves changes (Fig. 1).
Chest X-ray revealed cardiomegaly with bilateral pulmonary
infiltrates (Fig. 2).

A transthoracic echocardiogram revealed normal left ven-
tricle (LV) size with left ventricle ejection fraction (LVEF) of
65-70% with bileaflet mitral valve prolapse and severe mitral
regurgitation. A transesophageal echocardiogram (TEE) was
performed for further evaluation of her mitral regurgitation
which confirmed bileaflet mitral valve prolapse with a later-
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Table 1. Laboratory Studies Upon Admission

Laboratory Results References
Hemoglobin (g/dL) 11.5 12.0- 16
White blood cell count (x 10%/L) 10.2 4.5-11.0
Sodium (mmol/L) 134 135-146
Potassium (mmol/L) 5.5 35-5.0
Glucose (mg/dL) 134 70 - 110
Blood urea nitrogen (mg/dL) 37 7.0 - 18.0
Creatinine (mg/dL) 1.15 044-1.0
B-type natriuretic peptide (pg/mL) 719 0-100
Aspartate aminotransferase (U/L) 62 10-42
Alanine aminotransferase (U/L) 30 10 - 60
Total bilirubin (mg/dL) 1.8 02-12

al jet and severe mitral regurgitation (estimated orifice area
0.4 cm?). Given her age she was recommended for MitraClip
evaluation. A pre-MitraClip left heart catheterization was per-
formed, during which we were unable to cannulate the coro-
nary arteries from the radial approach due to severe subclavian
and brachiocephalic artery tortuosity. A femoral approach was
therefore favored.

Treatment

The patient was started on intravenous furosemide 40 mg and
nitroglycerin infusion with improvement in her blood pres-
sure and oxygen saturation. Catheterization via the femoral
approach revealed an anomalous left main coronary artery
(LMCA) arising from the right coronary cusp (Fig. 3a-c),
which was subsequently successfully cannulated with a 6-Fr

Figure 2. Chest X-ray showing cardiomegaly (white arrows showing
the cardiac borders) and extensive bilateral pulmonary vascular con-
gestion (red arrows).

JR4.0 diagnostic catheter. Both arteries were angiographically
free of atherosclerotic disease. She subsequently underwent
successful MitraClip procedure with one clip.

Follow-up and outcomes

Following her MitraClip procedure, the patient was found to
have only mild residual mitral regurgitation and significant im-
provement in her symptoms.
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Figure 1. Presenting electrocardiogram showing atrial fibrillation with rate to 75 beats per minute, without ST-T changes.
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A Case of LMCA From RSOV

J Med Cases. 2021;12(11):460-463

Anomalous
Right Left Main Coronary Artery
Coronary
Artery

3

/

Anomalous
Left Main Coronary Artery
from Right Coronary Cusp

Anomalous
Left Main Coronary Artery

1
f

Right
Coronary
Artery

Figure 3. (a) Cannulation and angiography of the RCA (white arrows). (b, c) Simultaneous angiography of the LMCA and RCA
due to anomalous origin of LMCA from RSOV (white arrows). RCA: right coronary artery; LMCA: left main coronary artery; RSOV:

right sinus of Valsalva.

Discussion

Coronary artery anomalies (CAAs) are rare and found in approx-
imately 1% of the population (0.3-5.6%) [2]. They are discov-
ered in approximately 13 per 1,000 people undergoing cardiac
catheterization [3]. The most common CAAs include separate
ostia of the left anterior descending artery (LAD) and left circum-
flex artery (LCX) followed by anomalous LCX from the RCA.
Here we present a case of the more uncommon LMCA from the
RSOV, which has a reported incidence of 0.0024-0.02% [3].
CAAs are most commonly asymptomatic and diagnosed
incidentally [4]. Symptomatic presentations are rare but in-
clude chest pain, syncope, and sudden cardiac death [4, 5].
The risk of ischemia is highly dependent on the course of the
anomaly with an inter-arterial course with slit-like ostia having
the highest risk [5]. Once diagnosed, these patients should un-
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dergo coronary computed tomography angiography (CTA) to
evaluate for high risk anatomy, as well as functional ischemic
evaluation with stress testing. LMCA from RCA is particu-
larly high risk for sudden cardiac death in cases of inter-arte-
rial courses with intramural involvement, slit-like ostia, and
acute angle take-offs of the LMCA. Such cases should carry
a low threshold for surgery, especially if patients present with
symptoms suggestive of acute coronary syndrome [6]. Asymp-
tomatic patients, who have pre-pulmonic courses, are not re-
ferred for surgery as such courses are benign and the reported
incidence of ischemia in these individuals is low [7]. Our pa-
tient’s absence of coronary disease was further supportive of a
medical management strategy. Such patients can be reassured
and managed conservatively [6].

CAAs can cause challenges in engaging coronary arteries
which can lead to delays in acute coronary syndrome settings.
For ACAOS with LMCA from the RSOV, the course of the
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LMCA is best visualized in the right anterior oblique (RAO)
caudal view, and its course may run inter-arterial, retro-aortic,
septal, or anterior-pulmonic [8]. Judkins Right 4 (JR4) and
hockey stick catheters can be used in these scenarios to engage
the RCA and with rotation, the LMCA [9].

Learning points

Anomalous coronary arteries have increased in incidence with
the development of imaging. Certain variants of coronary
anatomy, such as ACAOS with LMCA from RCA can be sig-
nificantly high-risk depending on the course. In older patients,
especially those without ischemic symptoms, this incidental
finding is benign and patients should be reassured.
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