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Abstract 

Background: Anomalous left coronary arteries are rare congenital defects. These are often detected incidentally 
unless they have a malignant course whereby patients present with acute coronary syndromes. We describe a rare 
presentation of a benign variant of this pathology and a proposed diagnostic and management plan.

Case presentation: A 41-year-old female was admitted following an out-of-hospital cardiac arrest. Cardiac imaging 
demonstrated an anomalous left main coronary artery arising from a single right coronary ostium with a trans-septal 
course and associated ischaemic changes on functional testing. Given her clinical presentation, she underwent suc-
cessful left coronary reimplantation surgery.

Conclusions: This case highlights that even supposedly ‘benign’ variants can have malignant outcomes and that 
functional testing can be useful in further risk-stratifying anomalous coronary anatomy. Surgical reimplantation is a 
feasible and effective treatment for achieving optimal long-term results
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Background
Coronary artery anomalies are relatively common, seen 
in 1% to 5% of the population [1, 2]. Although most 
lesions are detected incidentally, approximately 20% have 
the potential to cause coronary ischaemia and infarc-
tion [1]. The anomalous left coronary artery that arises 
from the right coronary artery is particularly rare with a 
prevalence of 0.02% to 0.05% [3]. This case report illus-
trates an unusual presentation of a benign variant of this 
pathology.

Case presentation
A 41-year-old female was admitted following an out-of-
hospital cardiac arrest. She was found collapsed by fam-
ily members who immediately initiated cardiopulmonary 
resuscitation. Paramedics arrived within 10 min, and she 
received two direct current shocks for a ventricular fibril-
lation rhythm with subsequent return of spontaneous 
circulation. On arrival to the emergency department, she 
was intubated and admitted into the intensive care unit. 
Cardiovascular, respiratory, and abdominal examination 
revealed no abnormalities.

An electrocardiogram after return of circulation 
demonstrated no abnormalities and her peak high-
sensitivity troponin I level was modestly elevated at 
659 ng/L (normal range <16 ng/L). A transthoracic 
echocardiogram illustrated a preserved ventricular 
function with no valvular abnormalities. Invasive cor-
onary angiography (Fig.  1A, B) revealed an aberrant 
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origin of the left main coronary artery (LMCA) from 
the right coronary cusp, sharing the same coronary 
ostia as the right coronary artery. The left anterior 
descending coronary (LAD) artery was of relatively 
small calibre with no evidence of obstructive coronary 
artery disease (CAD). Coronary computed tomography 
angiography (CTA) was performed to further delineate 
the course of the anomalous LMCA and identify any 
malignant features. The CTA demonstrated that the 
aberrant LMCA was extra-mural and originated from 
the right coronary ostium. The LMCA had a transep-
tal/subpulmonic course between the right ventricular 
outflow tract (RVOT) and the aortic root (Fig.  2A, B). 

There was a long segment of mild luminal narrowing as 
the LMCA passed between the aorta and the RVOT. A 
dipyridamole myocardial perfusion study was under-
taken to assess the functional significance of the anom-
alous coronary artery. Significant 3-mm ST-segment 
depression in the anteroseptal and inferolateral leads 
was present during and after the study with symptoms 
of chest tightness that self-resolved. There was a small 
reversible defect in the mid to basal anteroseptal wall, 
with an equivocal defect in the lateral wall.

Following discussion at a multi-disciplinary heart team 
meeting, the cardiothoracic surgical team were con-
sulted for consideration of reimplantation of the anom-
alous coronary artery. Given the risk of further adverse 
cardiac events, inpatient surgery was performed. The 
procedure was carried out through a standard median 
sternotomy, cardiopulmonary bypass was instituted and 
a hyperkalemic cardioplegia solution was administered 
to achieve myocardial protection. As expected, the aber-
rant LMCA originated from the single coronary ostia in 
the right aortic sinus. The LMCA traversed inferiorly 
and adjacent to the right coronary cusp towards the 
RVOT and under the pulmonary valve. The aorta was 
transected and the LMCA was mobilised proximally and 
throughout its subpulmonic course. Once the LMCA 
was mobilised, it was divided at the single right coronary 
ostia. On inspection, there was an obvious region of nar-
rowed tissue at the origin of the LMCA which had the 
appearance of a slit-like ostium. The right coronary ostial 
side was oversewn with a continuous suture.

A suitable site in the posterior and basal aspect of 
the right coronary sinus was then identified for reim-
plantation of the LMCA. It was anastomosed in an 
end-to-side fashion and easily accepted a 3-mm probe. 
The aorta was then repaired, and the patient was eas-
ily weaned off cardiopulmonary bypass and the chest 
closed in a routine manner. The patient had an uncom-
plicated post-operative course and was discharged 
home 4 days after her procedure.

Follow up
At 3-month post-operative follow-up, the patient was 
stable with no further symptoms. Post-operative coro-
nary CTA demonstrated that the reimplanted LMCA 
arose from the left anterolateral aspect of the right 
coronary cusp, approximately 1 cm from the origin of 
the right coronary ostia (Fig.  2C, D) with no evidence 
of anastomotic kink or luminal narrowing. Repeat myo-
cardial perfusion scan demonstrated interval resolu-
tion of previously demonstrated perfusion defect and 
ischaemic ECG changes.

Fig. 1 Invasive coronary angiography (preoperative). A A cranial 
left anterior oblique projection. B A cranial right anterior oblique 
projection. Both images demonstrate the right coronary artery (green 
arrows) and the anomalous left main coronary (red arrows) before 
it bifurcates into the relatively small calibre left anterior descending 
(LAD) (blue arrow) and left circumflex arteries (white arrows)
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Conclusions
Anomalous coronary arteries can take five potential 
paths. These include (1) prepulmonic, anterior to the 
right ventricular outflow tract; (2) retroaortic, poste-
rior to the aortic root; (3) transeptal, through the proxi-
mal interventricular septum; (4) interarterial, between 
the aorta and pulmonary artery; and (5) retrocardiac, 
behind the mitral and tricuspid valves in the posterior 
atrioventricular groove [4]. Other associated abnor-
malities include an intramural course (within the tunica 
media of the aortic wall) and an ostial stenosis of the 
anomalous coronary artery [1]. The current gold stand-
ard for diagnosis of coronary anomalies is coronary 
CTA [5].

High-risk features of anomalous coronary arter-
ies include interarterial course, ostial stenosis, slit-like 
ostium, intramural course, acute angle take off and 
elliptical vessel shape. Underlying mechanisms for the 
malignant consequences are usually a result of decreased 

diastolic filling time and tachycardia associated with 
physical exercise [2].

Our patient had a transeptal or subpulmonic course 
of the left coronary artery with an ostial stenosis due 
to a slit-like ostium. Traditionally, a transeptal/subpul-
monic course is not anatomically classified as malig-
nant; however, given the slit-like ostium and dramatic 
clinical presentation with cardiac arrest, we had a 
high index of suspicion. The presence of ischaemia on 
myocardial perfusion imaging provided evidence that 
the coronary anomaly identified in this patient was 
likely relevant to her clinical presentation and there-
fore surgical reimplantation was performed. Given her 
young age, surgical reimplantation as opposed to per-
cutaneous coronary intervention or coronary bypass 
was most appropriate to allow for optimal long-term 
outcomes.

The left coronary artery arising from a single right cor-
onary ostium with a trans-septal course is a rare anomaly 

Fig. 2 Pre- and post-operative coronary CTA with 3D volume-rendered images. Coronary computed tomography angiography (CTA) demonstrates 
the single right coronary ostium (yellow arrow) giving rise to the left (red arrow) and right (green arrow) coronary arteries (A and B). Coronary 
computed tomography angiography (CTA) images postoperatively show the new origin of the left coronary artery (red arrows) which is now more 
posterior and inferior on the aortic sinus (C and D). The dominant right coronary artery (green arrows) is also demonstrated
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which is typically classified as benign. This case high-
lights that even supposedly ‘benign’ variants can have 
malignant outcomes and that functional testing can be 
useful for further risk-stratifying anomalous coronary 
anatomy. Surgical reimplantation is a feasible and effec-
tive treatment for achieving optimal long-term results.
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