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Introduction

• Anomalous coronary arteries from the opposite sinus of Valsalva (ACAOS) 
with interarterial course are at risk for sudden death (SD) and myocardial 
ischemia.

• Prevalence of ACAOS in a healthy school population:

- anomalous left coronary artery (ALCA):  0.04%

- anomalous right coronary artery (ARCA): 0.32%

• Increasingly recognized by cardiac imaging.

• Debate regarding ACAOS management.

• Emerging of PCI as a treatment option in a selected population?

Angelini et al, Tex Heart Inst J 2018 
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Stout et al, Circulation 2019 
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Congenital heart disease (CHD) is the most common form 

of serious birth defect, occurring in 8 per 1000 live births.1 

The past several decades have seen dramatic improvements in 

survival with palliative or corrective heart surgery, such that 

there are now more adult patients than pediatric patients alive 

with CHD. Although restriction from competitive athletics may 

well be indicated for some, the great majority of patients can 

and should engage in some form of physical activity and should 

avoid a sedentary lifestyle. Clinicians should encourage their 

patients to engage in healthy physical activities, bearing in mind 

specific features in some patients, such as residual obstruction, 

pulmonary vascular disease, low systemic ventricular func-

tion, and preexisting arrhythmias in the presence of implanted 

cardiac rhythm devices such as pacemakers and implantable 

cardioverter-defibrillators. In addition, the physiological effects 

of athletic activities at high altitude should be considered for 

patients with elevated pulmonary vascular resistance. These 

issues are covered elsewhere in this document. Fortunately, 

although repaired CHD is clearly associated with the develop-

ment of arrhythmias such as atrial flutter and ventricular tachy-

cardia, exercise does not appear to contribute to the risk.

The level of sports participation recommended includes 

consideration of both the training and the competitive aspects 

of the activity but must be individualized to the particular 

patient, taking into account the patient’s functional status and 

history of surgery. Noninvasive testing, such as formal exer-

cise testing, Holter monitoring, echocardiography, and cardiac 

magnetic resonance imaging studies, is also often useful.

Types of Congenital Defects

Simple Shunting Lesions (Atrial Septal Defect, 
Ventricular Septal Defect, Patent Ductus 
Arteriosus), Treated and Untreated 

Of the 8 most common subtypes of CHD, ventricular septal 

defect (VSD; 34%), atrial septal defect (ASD; 13%), and patent 

(Circulation. 2015;132:e281-e291. DOI: 10.1161/CIR.0000000000000240.)
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2017

Brothers et al, J Thorac Cardiovasc Surg 2017



• First series of PCI patients (n=14).

• Objective evidence of ischemia.

• 9 ARCA with interarterial course.

• 44-72 year-old.

• Bare-metal stents (BMS).

• No procedural complications.

• Resolution of myocardial ischemia on stress testing at follow-up.

Doorey et al, Am J Cardiol 2000

Background



• 42 patients with ARCA and interarterial intramural proximal course.

• Mean age 48±12 years (12-73).

• IVUS-guided PCI.

• Symptomatic, positive stress test, significant stenosis (IVUS surface reduction >50%).

• Successful PCI in all patients with 93% of drug-eluting stents (DES).

• Improved symptoms at one-year follow-up (30 patients).

• 13% restenosis rate at 5-year follow-up.

• No ACAOS-related deaths during follow-up.

Angelini et al, Cathet Cardio Interv 2015

Background



PCI in surgically treated patients

• Surgical series of Necker Hospital, Paris, France.

• 31 patients between 2005 and 2017.

• Mean age 14 years (4-66).

• 9 ALCA and 22 ARCA.

• Coronary reimplantation / Ostioplasty / No unroofing.

• No death.

• 3 post-operative PCI (2 for acute ischemia, 1 for late ischemia) = 10%.

Courtesy of Gaillard M, 2017
Unpublished data



Technical aspects

• Difficult canulation 

• No coaxiality because of tangential origin

• Less back-up support

 Amplatz Left (AL) guiding catheters

 Use of catheters with a longer tip

 0.014 guidewires to improve stability

 Anchoring balloon technique

Adroit®

Cordis

Launcher®

Medtronic



Rationale for PCI in ACAOS

• Guidelines focused on young people.

• Recommandations built regardless of age. 

• No randomized controlled studies.

• Lack of long-term data after surgical correction.

• Possible failure (stenosis/aneurysm/thrombosis) after surgery.

• Population with very low risk of sudden death (>25 year-old).

• Population with ischemic symptoms (>25 year-old).



French ANOCOR program
• 2010 - ongoing

• Multidisciplinary team with a monthly meeting (5-10 files). 

• Congenital coronary anomalies in patients >12 year-old. 

• Review of clinical, functional and angiographic data. 

• Consensus advise given on:

- potential risk of sudden death and myocardial ischemia

- Relationship with symptoms and/or documented myocardial ischemia

- management and treatment (conservative/interventional/surgical/exercice restriction)

• Final management of the patient decided by the local referring physician. 



ANOCOR stenting registry:

• ARCA with interarterial course with/without intramural pathway

• Age ≥25 years

• No history of aborted sudden death

• Ischemic symptoms and/or documented ischemia

• No significant associated CAD

• IVUS/OCT guidance

• 6-12 month CT follow-up

• Clinical follow-up at 6, 12 and 60 months



Intravascular imaging-guided PCI



CT scan







Pre-PCI













Post-PCI



CT scan – 6 months



Baseline and angiographic characteristics
Inclusion period: 2014-2019 N=16

Mean age (years) 52 (29-81)

Male sex (%) 10 (63)

Presentation

ACS (%) 2 (12.5)

Stable angina (%) 11 (69)

Silent ischemia (%) 2 (12.5)

Syncope (%) 1 (6)

Angiography

ARCA with interarterial course (%) 16 (100)

Intramural segment (%) 11 (69)

ANOCOR stenting registry



Procedural characteristics

N=16

Successful stenting (%) 16 (100)

DES use (%) 15 (94)

Radial access (%) 7 (44)

IVUS/OCT guidance (%) 13 (82)

Mean stent diameter (mm) 3.4

Mean stent length (mm) 25

Mean fluoroscopic time (min) 19

ANOCOR stenting registry



Outcomes

N=16

Mean troponin (microg/L) at day 1 0.51

In-hospital complications (%) 0 (0)

Mean follow-up (months) 27 (1-60)

In-stent restenosis rate (%) (M8) 2 (12.5)

Stent compression on CT-scan (%) 0 (0)

Death during follow-up (%) 0 (0)

ANOCOR stenting registry



Conclusion

• Preaortic segment stenting of ARCA with interarterial course appears

feasible and safe in this preliminary experience.

• A longer follow-up and a more important population are needed to 

know whether this technique is suitable for a next therapeutic

algorithm.


