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Background Anomalous aortic origin of a coronary artery (AAOCA) of the left anterior descending artery (LAD) is a rare congenital anomaly. 
Their percutaneous coronary intervention (PCI) when an ischaemia is documented remains challenging.

Case 
presentation

We report the case of a 52-year-old patient from Bangladesh with dual-origin LAD arising from both left and right sinus with a pre- 
pulmonary course, presenting with exertional angina and documented myocardial ischaemia. Computed tomography (CT) scan 
confirmed the anatomical course of the AAOCA. Percutaneous coronary intervention was successfully performed using tailored 
techniques to treat significant atherosclerotic lesions.

Conclusion This case underscores the importance of CT scan in delineating the anatomical characteristics of AAOCA, and the feasibility and 
efficacy of PCI in symptomatic, non-high-risk AAOCA, emphasizing its role as a minimally invasive alternative within a multidiscip
linary approach.
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Learning points
• Recognize the rarity and clinical significance of an anomalous aortic origin of a coronary artery (AAOCA), particularly its potential to cause 

myocardial ischaemia.

• Understand the importance of non-invasive imaging modalities, such as coronary computed tomography angiography, in delineating complex 
coronary anatomies and guiding interventional strategies.

• Highlight the feasibility and safety of percutaneous coronary intervention for symptomatic non-high-risk AAOCA with documented 
ischaemia.
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Introduction
Anomalous aortic origin of a coronary artery (AAOCA) is not uncommon 
congenital anomalies, with an angiographic prevalence of ∼0.8%.1 While 
anomalous right coronary artery (RCA) is more common, anomalous 
left coronary artery are rare with a prevalence of 0.02–0.03%.1,2

Among the different types of courses in AAOCA, the inter-arterial course 
is the most associated with sudden cardiac death. Pre-pulmonary courses 
are rare (0.04%) and are generally considered benign.1

In this report, we describe a unique case of a left anterior descending 
artery (LAD) with a dual origin: the proximal segment arises from its usual 
sinus, while the mid and distal portions originate from the right sinus. Both 
segments follow the interventricular groove but are anatomically discon
tinuous. Furthermore, the AAOCA segment presented an atherosclerotic 
stenosis responsible for a documented, significant ischaemia on non- 
invasive imaging leading to percutaneous coronary intervention (PCI).

Summary figure

Case presentation
We report the case of a 52-year-old patient from Bangladesh, diabetic and 
hypertensive, referred for exertional angina Canadian Cardiovascular 
Society III. A stress myocardial scintigraphy was performed and revealed 
deep hypoperfusion in the antero-apical, septo-apical, and lateral walls 
with electric positivity on the stress test; resting left ventricle ejection 
fraction was 61%. His clinical examination revealed a blood pressure of 
127/85 mmHg, a heart rate of 92 b.p.m., and a normal oxygen saturation. 
No murmurs were detected, and there were no signs of heart failure. His 
electrocardiogram showed a sinus rhythm without significant repolariza
tion abnormalities.

We performed a diagnostic coronary angiogram in this context 
(Figure 1). Left injection revealed a stenosis on a third significant diagonal 
branch and a circumflex of very poor calibre. However, we were struck by 
the appearance of the LAD, which seemed to stop at its mid-segment 
without wrapping around the apex and did not present a stump that could 
suggest a chronic occlusion.

The injection of the right coronary sinus revealed a dominant RCA 
free of stenosis. At the end of the injection in right anterior oblique 

and left anterior oblique views, we noticed a vessel opening into the 
ostium of the RCA and following the classic path of an LAD. A non- 
selective injection into this artery with a diagnostic JR 4 catheter 
(Judkins Right) identified an ostial-proximal stenosis of this artery but 
did not allow complete opacification of the distality of the vessel. 
Percutaneous coronary intervention of the third diagonal was per
formed during this procedure (Figure 1).

The coronary CT scan performed for a better characterization of 
this AAOCA identified an artery whose course is compatible with a 
mid and distal LAD. This artery connects in the right coronary ostium 
and joins the interventricular groove to wrap around the apex of the 
heart (Figure 2).

Intervention
Given the evidence of ischaemia on stress myocardial scintigraphy in the 
apical territory, we decided to perform angioplasty on this AAOCA. 

We used a 6F IM guiding catheter (Internal Mammary) through a right 
radial access to engage the ostium of the RCA. We first positioned a 
workhorse wire (RUNTHROUGH® NS Extra Floppy) in the right poster
olateral artery to stabilize the guiding catheter, and then navigated with
in the AAOCA using a polymerjacket wire with a hydrophilic coating 
(ASAHI SION® black) (Figure 3).

Since the proximal injection did not allow the visualization of the dis
tal part of the AAOCA, we performed a distal injection through a mi
crocatheter, which revealed a severe stenosis in the mid LAD (Figure 3).

We treated the distal lesion with a drug-eluting stent (DES) 
2.25 × 15 mm and the mid lesion with a drug-eluting balloon (DEB) 
2.0 × 15 mm. The ostial-proximal segment was treated with a DES 
2.5 × 15 mm (Figure 4).

Outcome
The final angiographic result was satisfactory. At the end of the procedure, 
a contralateral injection was performed, confirming the discontinuity of 
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Figure 1 (A) Selective injection of the left main showing an ‘interrupted left anterior descending artery’ with a third diagonal stenosis; (B) right an
terior oblique and left anterior oblique views of the right coronary artery showing a vessel originating from the right ostium (arrow).

Figure 2 Coronary computed tomography scan showing that the anomalous aortic origin of a coronary artery is actually a vessel following the mid- 
and distal left anterior descending artery course (arrow).
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Figure 3 (A) Selective injection of the anomalous aortic origin of a coronary artery with an IM 6F guiding catheter; (B) distal injection through a mi
crocatheter showing a severe atherosclerotic lesion of the distal segment; (C ) complete wiring of the anomalous aortic origin of a coronary artery.

Figure 4 (A) Stenting of the distal segment with a 2.25 × 15 mm drug-eluting stent; (B) Angioplasty of the mid-segment with a 2.0 × 15 mm 
drug-eluting balloon; (C ) stenting of the ostium with a 2.5 × 15 mm drug-eluting stent.
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the AAOCA with the native LAD (Figure 5). The post-procedural course 
was uneventful, and the patient was discharged the following day.

Discussion
This case highlights a rare anatomical variant of AAOCA that, to our 
knowledge, has not been previously described in the literature. In cases 
of AAOCA, the involvement of the LAD remains among the least fre
quent anatomical variations.1–3 In our case, the proximal LAD origi
nated from the left anterior sinus, however, its mid and distal 
portions originated from the opposite sinus, with both segments fol
lowing the interventricular groove without any continuity between 
the native and anomalous portions.

Moreover, among the potential ectopic courses, a pre-pulmonary 
trajectory, as seen in our case, is particularly rare.2,3

In patients with AAOCA, myocardial ischaemia can result from both 
fixed and dynamic stenotic mechanisms.4 Fixed stenotic factors include 
abnormalities in proximal or ostial luminal narrowing, while dynamic fac
tors involve compression of the intramural segment within the aortic 
wall, the trajectory through the myocardium, or in some cases coronary 
spasm.4,5 The prevalence of atherosclerotic disease, as shown in our case, 
is lower in pre-pulmonary or retro-pulmonary courses. In all cases, it is 
crucial to distinguish between congenital arterial narrowing and acquired 
arterial narrowing associated with atherosclerotic disease. The presence 
of atheroma in an inter-arterial course appears to be extremely rare.6

Risk stratification in patients with AAOCA heavily depends on im
aging to evaluate the coronary anatomy and detect potential myocar
dial ischaemia. Cardiac computed tomography angiography (CTA) 
has revolutionized the non-invasive assessment of AAOCA, offering 
precise anatomical visualization.7 Moreover, CTA has been instrumen
tal in identifying coexisting atherosclerosis, a key factor in guiding clinical 
decisions.8 In our case, coronary CTA was indispensable in delineating 
the anatomical characteristics of this AAOCA, enabling a more precise 
and informed interventional strategy.

Percutaneous coronary intervention for left AAOCA without an 
intramural course remains a relatively uncommon therapeutic ap
proach, small case series have demonstrated the feasibility of PCI in 

such patients with low procedural risk.9,10 The indication for PCI in 
those cases is based on the same criteria as those used for atheroscler
otic coronary artery disease.9 However, the technical challenges remain 
similar, including the difficulty of selective cannulation and insufficient 
passive support. Additional complexities may arise, such as a tortuous 
or elongated ectopic course and distal or complex lesions. Solutions 
may include the use of a guide catheter extension, anchoring the guide 
catheter with a distal balloon, or deploying a support wire strategy.9 In 
our case, the use of an IM guiding catheter, along with a second guide
wire positioned in the RCA for stabilization, was crucial to the success 
of the procedure. Although high-pressure implantation of DES has been 
shown to improve vessel remodelling in these anatomies, particularly in 
challenging cases of ectopic ostial narrowing,2 we limited to inflation of 
the balloon, DEB, and DES to their nominal pressure considering the 
relatively small diameter of the treated AAOCA.
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