Understanding Anomalous

Coronary Arteries

When a coronary artery starts in the wrong place

A retroaortic course runs safely behind the aorta. It sits on the benign side of nearly
every risk measure we have.

Aortic Root From Above — Where Coronary Arteries Begin

Normal origins Anomalous circumflex
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Names & Terms You Will Hear

Anomalous coronary artery. A coronary artery that starts from the wrong spot. Or it
takes an odd path. This is present from birth.

AAOCA. Short for Anomalous Aortic Origin of a Coronary Artery.
This term is used most in medical journals.

Wrong-sinus origin. Plain language for an artery starting from the wrong
pocket. The pocket is on the aorta.

Interarterial course. The artery runs squeezed. It sits between the aorta and
the pulmonary artery. This is the risky path.

Retroaortic course. The artery runs behind the aorta. It is not the risky path.

Intramural segment. A short stretch of the artery. It tunnels through the wall of
the aorta itself.

Anomalous circumflex from The circumflex artery starts from the right side. Normally it
the right sinus (ACXRCA). starts from the left.
ALCAPA. A different, much rarer anomaly. It affects infants. Covered

later as its own condition.

This guide is educational only. Always follow your doctor's specific recommendations.
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What Is Anomalous Coronary Arteries?

An anomalous coronary artery starts from the wrong spot. Or it takes an unusual path. It is
present from birth. It is not something you develop later.

Normally the right coronary artery, or RCA, starts from the right sinus of the aorta. The left
main artery starts from the left sinus. It then splits into two branches. These are the LAD and
the circumflex, or LCx.

This turns up on about 1 of every 100 heart catheterizations. CT scans find it more often.
About 2 of every 100 CT scans show it. CT can trace paths that catheterization sometimes
misses.

In the largest catheterization study on record, 81 of every 100 anomalies found were the
benign kind. They started in an odd spot. But they never threatened blood flow.

This guide's focal variant is the circumflex artery. It starts from the right sinus. It then runs
behind the aorta. This is called a retroaortic course. This shows up in about 1 of every 300
catheterizations.

What matters most is not simply where the artery started. What matters is the path it takes
next. That one detail decides almost everything else in this guide.

See our CT Angiography quide and Coronary Angiogram guide for what each test involves.

Coronary Anomalies — Which Ones Need Extra Attention

Anomaly Risk Level

Retroaortic circumflex from the right sinus. Benign. It was the healthy comparison group in the
This guide's featured variant. strongest outcomes study available. Main concern is
future valve-procedure planning. It is not daily risk.

Myocardial bridging. A different, common Usually benign. This is a separate condition. It is not
variant. See our Myocardial Bridging quide. covered in depth here.

Coronary artery fistula. Usually well tolerated. Found on about 1 of every 100
CT scans. Occasionally needs closure if large.

Right coronary artery from the left side, Needs careful evaluation. The artery is squeezed. It
interarterial course. sits between the aorta and pulmonary artery.
Left coronary artery from the right side, The rarest pattern. But it caused nearly all of the
interarterial course. anomaly deaths studied. It always needs a full
work-up.
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ALCAPA. An infant emergency. A different, rare condition of infancy. It is a surgical
emergency. It is not something managed by watching
and waiting.
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Why It Matters

The path is everything. A retroaortic artery runs behind the aorta. It is never squeezed. It has
room to carry blood normally.

The strongest evidence comes from a study of 97 adults. All had this same retroaortic
variant. They were the healthy comparison group. Researchers called it 'not associated with
ischemic events.' Over 6.6 years, there was no excess risk of death.

The story is different for an interarterial course. That artery is squeezed. It sits between the
aorta and the pulmonary artery. Both vessels expand with every heartbeat.

Coronary anomalies are the second leading cause of sudden cardiac death in young
athletes. Hypertrophic cardiomyopathy is first. Most of these events happen during exercise.
They rarely happen at rest.

Having a retroaortic circumflex does not put a person in that high-risk group. The dangerous
pattern is different anatomy. It is covered later in the 'five features' section.

One real, specific risk applies to a retroaortic circumflex. A future heart valve surgery may be
needed someday. The surgical team must know exactly where this artery runs.

What Causes Sudden Cardiac Death in Young Athletes

Hypertrophic 36%
cardiomyopathy
Coronary artery 17%
anomalies
All other a47%
causes combined

0] 10 20 30 40 50
Share of sudden cardiac deaths in young competitive athletes

Coronary anomalies are the second leading cause of sudden cardiac death in young athletes. Hypertrophic cardiomyopathy is
first. 82% of these events happened during exercise.
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The Circumflex From the Right Side — The Common, Reassuring Picture

This is this guide's focal anomaly. The circumflex artery starts from the right sinus instead of
the left. It then runs behind the aorta. This is a retroaortic course. It reaches its normal
territory this way.

It shows up in about 1 of every 300 catheterizations. It was named among the benign
anomalies. This was in the largest catheterization study on record.

The strongest evidence comes from a 2023 study. It used 97 adults with this exact anatomy.
They were the healthy control group. The researchers' own words: an anomaly 'not
associated with ischemic events.' No excess risk was found over 6.6 years.

This artery runs behind the aorta. It is never caught in the narrow space. That space sits
between the aorta and the pulmonary artery. That squeeze does not apply here.

The one real action item: this artery passes close to the aortic valve. A future valve surgery
may need to avoid it. The team must know exactly where it runs. See our Angioplasty and
Stents quide for how catheter-based heart procedures work.

A normal stress test does not rule this out. Among athletes who died from a
wrong-sinus anomaly, the resting ECG was normal in all 9 cases tested. The stress test
was normal in all 6 cases tested. The echo was normal in both cases tested. If you have a
family history of sudden death, ask about CT angiography. Also ask about it for exertional
fainting or chest pain. Do not rely on a stress test alone.
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Risk Factors

Some patients are more likely to develop this condition. Knowing your risk helps your care
team take extra precautions.

Risk Factor Why It Increases Risk

An interarterial course. | This is the riskiest path. The aorta squeezes the artery on one
side. The pulmonary artery squeezes it on the other. Both vessels
expand with every heartbeat.

A left coronary artery This is far rarer than the reverse pattern. Yet it caused nearly all of
from the right side. the anomaly deaths studied. This was true in athletes and in
military recruits.

An intramural segment. = A stretch of the artery tunnels through the aortic wall itself. This
narrows the opening further.

A slit-like opening or a Both make it harder for blood to enter the artery. This matters

sharp-angle takeoff. most during hard exercise.

A narrowed segment A tight starting point limits flow. This happens before the artery
right at the artery's even reaches the heart muscle.

start.

Competitive or This matters most for a high-risk anatomic pattern. Exertion raises

high-intensity exercise. | heart rate. It also raises how much the vessels expand. That
stresses a squeezed artery.

An upcoming heart This matters for a retroaortic circumflex, this guide's featured
valve surgery or TAVR. | variant. It is a surgical-planning issue. It is not a daily concern.

This guide is educational only. Always follow your doctor's specific recommendations.
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The Feature That Decides Risk: the Path, Not the Origin

INTERARTERIAL RETROAORTIC
(the dangerous course) (behind the aorta, benign)
Posterior Posterior

Anterior Anterior

Left: an interarterial course squeezes the artery. It sits between the aorta and the pulmonary artery. Both vessels expand with
every heartbeat, shown by red arrows. Right: a retroaortic course runs behind the aorta. It has room to carry blood normally.

How Rare Is Each Pattern? Yet Left-From-Right Causes
(Cheezum, >1 million patients) Nearly All the Deaths
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from right side from left side (Basso, n=27) (Eckart, n=21)
Left: a left-from-right interarterial anomaly is about eight times rarer than the reverse pattern. Right: despite that rarity,

left-from-right caused nearly all of the anomaly deaths studied. This was true among young athletes and military recruits.
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When an Anomaly IS Dangerous — the Five Features

Five specific features decide whether an anomaly needs real concern. They are checked on
CT angiography. More features together raise concern more than any one alone.

Interarterial course: the artery runs in the narrow gap. That gap sits between the aorta and
the pulmonary artery. This is the single feature most tied to danger.

Intramural segment: a stretch of the artery tunnels through the aortic wall itself. This adds a
second point of narrowing.

Slit-like opening: the artery's entrance is a narrow slit. It is not a round opening. This limits
how much blood can enter.

Sharp-angle takeoff: the artery leaves the aorta at a sharp angle. It is not a gentle curve.
This can kink the vessel.

Narrowed proximal segment: the artery is tight right at its start. This happens before it even
reaches the heart muscle.

None of these five features apply to a plain retroaortic course. See our Syncope Workup
quide if fainting is part of your evaluation.
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Treatment Options

CT angiography (see our CTA quide) confirms the exact origin and course. It also checks for
five high-risk features. Those features are described below.

For a retroaortic circumflex with no high-risk features and no symptoms, no procedure is
needed. The plan is routine monitoring. Standard heart-health care applies. This is the same
as for anyone else.

For a high-risk anomaly, surgery is considered. This also applies if it causes chest pain,
fainting, or a positive ischemia test.

Three named operations exist. Unroofing opens the intramural tunnel. This lets the artery sit
normally. Reimplantation moves the artery to a safer angle. A neo-ostium creates a brand
new opening at a better spot.

One structured pediatric program tracked 163 patients. About half of these anomalies were
found by accident. 82 of 100 patients were cleared for unrestricted sports. Everyone in the
program was alive at follow-up.

The picture in adults is less settled. One large study found no long-term survival benefit from
surgery. This was for an interarterial course, versus no surgery at all.

Because of this, current guidance calls for shared decision-making. Patient and cardiologist
weigh symptoms together. They also weigh exact anatomy and personal risk tolerance.
There is no single fixed rule for everyone.

After surgical repair, guidance recommends waiting at least three months. Then a return to
competitive sports is considered safe.

For a retroaortic circumflex specifically: a pre-procedure CT is essential. This applies if any
valve procedure is planned, open surgery or TAVR. The team needs to see exactly where
this artery runs.
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What Each Test Can and Cannot Show

Test

ECG.

What It Shows

Quick. Done in minutes. Can show
past scarring or strain.

Its Limits

A normal ECG does not clear a
dangerous anomaly. It was normal in
every athlete death studied.

Stress test. See our
Stress Test guide.

Can reveal reduced blood flow
during exertion. This applies to
some high-risk anomalies.

Also normal in every athlete death
studied that had one. A normal result
does not fully rule this out.

Echo. See our Echo
guide.

Can sometimes show where an
artery starts. Checks overall
pumping function too.

Normal in every athlete death studied
that had one. A fine path is easy to
miss.

CT angiography. See
our CTA qguide.

Shows the exact origin and
course. Also shows each high-risk
feature in detail.

A one-time radiation dose and IV dye.
Heart rate must be steady for clear
images.

IVUS, done during
catheterization.

Shows the artery's opening and
wall from the inside. Catches detalil
too fine for CT.

Invasive. Reserved for cases where
the plan is still unclear after CT.
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How This Is Found and Confirmed

Most anomalies are found by accident. A CT scan or angiogram turns them up. This often
happens during an unrelated work-up, like chest pain or pre-surgery planning.

CT angiography is the main confirming test. It shows the exact origin and course. It also
shows each high-risk feature. See our CTA quide.

A resting ECG, a stress test, and an echo can all be normal. This can happen even in a truly
dangerous anomaly. None of them can clear a suspected case alone.

Cardiac MRI is used in some cases. See our CMR quide. It offers a radiation-free option for
follow-up imaging.

Intravascular ultrasound gives the most detailed inside view. It is done during a
catheterization. It is used when the plan is still unclear after CT.

If chest pain or racing-heart episodes prompted the work-up, see our Palpitations Workup
quide and Abnormal Stress Test quide.
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Comfort Measures at Home (No Medication Needed)

These simple steps support healing and ease symptoms. Use them alongside any medication
your doctor prescribes.

Tell every future surgeon or cardiologist about your specific coronary anomaly. Do this
before any planned procedure. This matters most before a heart valve operation.

Carry a card or wear a medical ID. Name your exact anomaly on it. One example:
‘anomalous circumflex, retroaortic course.' This travels with you in an emergency.

Keep a copy of your CT angiography report and images. Bring them to any new evaluation.
Do not rely on someone else's description.

Ordinary heart-healthy habits still apply. Stay active. Eat a heart-healthy diet. Control your
blood pressure. Do not smoke. A benign anomaly does not lower your need for standard
prevention.

Most people with a benign anomaly can exercise normally. Ask your cardiologist about any
guidance for your case. See our Exercise and Your Heart quide.

Report new exertional chest pain or fainting promptly. Do this even years after a reassuring
test. A past normal result does not close the door on a new symptom.
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Risks, Benefits, and Alternatives

Every choice has trade-offs. Use this table to start the shared decision conversation.

EEIEES

Alternatives

Observation for a

No procedure risk. It

Avoids an operation

Periodic recheck if

are modest for most
patients.

benign relies on an accurate you may not need. It new symptoms
retroaortic anatomy read. It also matches the outcome | appear. Repeat
anomaly. means staying alert data directly. No imaging only if
to new symptoms. excess death risk something changes.
was found over 6.6
years, in the largest
comparison study
available.
CT angiography A one-time dose of Confirms the exact Cardiac MRI in some
to confirm radiation. Also an IV origin and course. cases. Invasive
anatomy. contrast dye. Both Also finds any catheterization with

high-risk features.
This test actually
answers the
question.

intravascular
ultrasound gives the
most detailed look.

Stress testing.

Cannot fully rule out a
dangerous anomaly
on its own. A normal
result can still occur

Detects reduced
blood flow during
exertion. This helps
when a high-risk

Invasive
pressure-wire testing,
called FFR or iFR. Or
intravascular

carries standard
risks. These include
bleeding, infection,
and weeks of
recovery. In adults, a
survival benefit is not
yet proven for every
pattern.

in someone truly at anomaly is ultrasound for a more
risk. suspected. direct look at flow.
Surgical repair. Open-heart surgery Can relieve Continued

symptoms in the right
patients. Can also fix
a high-risk pattern.
Strong results come
from structured
pediatric programs.

observation for
lower-risk patterns.
Or shared
decision-making. This
weighs anatomy,
symptoms, and
personal choice
together.
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Common Misconceptions

Myth Reality

Any coronary artery that starts from the Most are not. In the largest catheterization
wrong place is dangerous. study, 81 of 100 anomalies found were the
benign kind. What decides risk is the path. It is
not just the odd starting point.

A retroaortic circumflex needs surgery No. The strongest comparison study used this
just because it was found. exact variant as the healthy control group.
Researchers called it 'not associated with
ischemic events.' There was no excess death
risk over 6.6 years.

A normal stress test means a coronary Not always, for a high-risk anomaly. Among
anomaly is safe. athletes who died from a wrong-sinus anomaly,
the resting ECG was normal every time. So was
the stress test. So was the echo. A normal test
lowers the odds of danger. It does not remove
them.

A benign coronary anomaly protects the The opposite is closer to true. One study looked
artery from ordinary plaque. at the retroaortic circumflex. 89 of 100 people
had some plague. The average narrowing was
61%. 39 of 100 had a blockage severe enough
to matter. Ordinary heart-disease prevention still

applies.
If | have a coronary anomaly, my This is not settled. Family clustering has been
children will too. reported in some cases. It is not an established,

predictable pattern. Ask your cardiologist about
your own case.

Left-sided and right-sided anomalies They do not. A left coronary artery from the right
carry about the same risk. side is roughly eight times rarer. Yet it caused
nearly all of the anomaly deaths studied. This
was true in athletes and military recruits.

Once an anomaly is found, surgery will Not necessarily. Many people live a normal life
eventually be needed. with observation alone. This is especially true
with a retroaortic course and no high-risk
features. Surgery is reserved for symptoms or
proven high risk.

This guide is educational only. Always follow your doctor's specific recommendations.
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Myth Reality

Myocardial bridging and an anomalous They are different. Bridging is common. A
coronary artery are the same problem. normal artery briefly tunnels under a band of
muscle. It is usually harmless. An anomalous
artery is a different problem. It has an odd
starting point present from birth. See our
Myocardial Bridging guide for that separate

topic.
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Possible Complications

Knowing what can go wrong helps you spot problems early. Most complications are
uncommon, especially with treatment.

Where / What What Can Happen

Heart, reduced blood flow In a high-risk anomaly, the squeezed artery cannot
during exertion. deliver enough blood. This happens during hard effort. It
can cause chest pain, an odd rhythm, or a positive stress

test. See our Chest Pain guide and Stable Angina gquide.

Heart, sudden cardiac death. The rare, most feared outcome. It is almost always tied to
a high-risk pattern. Heavy exertion adds to that risk. The
pattern means an interarterial course. It also means a
left-from-right origin, plus features like a tunnel segment.

See our Cardiac Arrest guide and VT/VFE guide.

Heart, ordinary coronary artery An anomalous artery is not protected from plaque. In one
disease. study, 89 of 100 people had plaque. 39 of 100 had a
blockage severe enough to matter. Standard prevention
still counts. See our CAD guide.

Heart, surgical injury during an A retroaortic circumflex passes close to the aortic valve.

unrelated procedure. During valve surgery, a stitch or a ring can injure it. This
happens unless the surgical team knows exactly where it
runs.

Whole body, the infant This is a separate, unrelated variant. The left coronary

emergency form (ALCAPA). artery starts from the pulmonary artery. It should start

from the aorta instead. It affects about 1 in 300,000
births. It is fatal in 80 of 100 untreated infants within the
first year. It is its own surgical emergency, apart from the
adult anomalies in this guide.

This guide is educational only. Always follow your doctor's specific recommendations.
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Living With a Benign Anomaly — What Actually Matters

A benign anomaly is not a free pass from ordinary heart disease. One study looked at
people with this anatomy. 89 of 100 had some plaque. The average narrowing was 61%.

Standard prevention still counts. Control blood pressure. Manage cholesterol. Do not smoke.
Stay active. Eat a heart-healthy diet. See our CAD guide.

The single most useful habit: tell any future surgeon exactly where this artery runs. This
matters most before a heart valve operation.

Most people with this anatomy exercise normally. They live a normal life span. There is no
evidence this specific variant shortens life.

Family history questions come up naturally with any inborn finding. See our Genetic Testing
quide and Inherited Heart Conditions guide if that applies to your family.

Red flags worth an urgent evaluation: fainting during or right after exercise. Chest pain
with exertion. A close relative who died suddenly before age 50, especially during activity.
Any one of these needs prompt attention. Do not take a wait-and-see approach.
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Points to Know

If you remember nothing else, remember these key points.

Most coronary anomalies found today are the benign kind. In the largest study, 81 of 100
were harmless.

A retroaortic circumflex runs behind the aorta. This anatomy was the healthy comparison
group in the best outcomes study available. No excess risk was found over 6.6 years.

What decides risk is the path. It is not just the wrong starting point. An interarterial course,
squeezed between two vessels, is the dangerous pattern.

A left coronary artery from the right side is far rarer than the reverse. Yet it causes nearly all
of the anomaly deaths on record.

A normal ECG, stress test, or echo does not fully rule out a dangerous anomaly. CT
angiography is the test that actually confirms the anatomy.

Even a benign anomaly can develop ordinary plague. Standard heart-disease prevention still
matters.

The one real action item for a retroaortic circumflex: tell any future heart valve surgeon
exactly where this artery runs. Do this before they operate.

Watch for exertional chest pain or fainting. These can appear months before a dangerous
event. They deserve prompt evaluation, not a wait-and-see approach.
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When to Call Us - and When to Call 911

If you are not sure, call. We would rather hear from you twice than miss a real problem.

Call 911 for chest pain or pressure. This applies if it lasts more than a few minutes. Also call
for sweating, shortness of breath, or fainting with it.

Call 911 for sudden collapse or fainting. This applies during or right after exercise.

Call us this week for new chest pain. Also call for unusual shortness of breath with exertion.
This applies even if a past stress test was normal.

Call us this week for a fainting or near-fainting spell. This matters most if tied to physical
activity.

Call us if a close relative died suddenly and unexpectedly before age 50. This matters more
if it happened during exercise.

Call us before any planned heart valve surgery. We will share your coronary anatomy with
the surgical team.

Call us if you are a competitive athlete with a newly found coronary anomaly. Do this before
your next season.

Office: (727) 943-5200
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Trusted Resources

The links below are the trusted resources Dr. Ali used to write this guide and that he
recommends you visit for more information. Each is a clickable link in the digital version and a
Short.io tracked URL on the printed version.

Cleveland Clinic — Anomalous Coronary Artery - Plain-language overview stating that up to
1% of people have one and most are not dangerous.

American Heart Association — Congenital Heart Defects in Adults - Patient-facing
background on congenital heart conditions found in adulthood.
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https://my.clevelandclinic.org/health/diseases/21772-anomalous-coronary-artery
https://www.heart.org/en/health-topics/congenital-heart-defects

Sources Used to Build This Guide

Every recommendation in this guide is grounded in one or more of the studies, guidelines, or
trusted resources below. Short links are tracked so Dr. Ali can see which references patients
are reading; nothing personally identifying is captured.

Yamanaka O, Hobbs RE. Coronary Artery Anomalies in 126,595 Patients Undergoing Coronary Arteriography.
Cathet Cardiovasc Diagn. 1990;21(1):28-40. [Cohort]

The classic prevalence series: 1.3% of 126,595 angiograms. 81% were benign, and ectopic origin of the
circumflex from the right sinus is named explicitly in that benign group.

Warner J, et al. Outcomes of Anomalous Right Coronary Artery From the Left Sinus With Intramural Course

Compared With Retroaortic Anomalous Circumflex. Am J Cardiol. 2023:204:122-129. [Cohort]
The single strongest citation for this guide's central reassurance. 97 adults with retroaortic anomalous

circumflex were used as the BENIGN CONTROL ARM, described as an anomaly not associated with ischemic
events; no excess mortality over 6.6 years.

Mohsen GB, et al. Anomalous Left Circumflex Coronary Artery from the Right Coronary Sinus: Prevalence and
Atherosclerosis. J Invasive Cardiol. 2013:25(6):284-7. [Cohort]

Prevalence 0.346% of 5,205 catheterizations, and the key nuance that the anomaly does not protect the artery:
89% had plaque, mean stenosis 61%. Supports the prevention section.

Furukawa N, et al. latrogenic Injury of an Anomalous Retroaortic Left Circumflex Coronary Artery During Valve
Interventions. Ann Thorac Surg. 2026;122(1):233-241. [Review]

The one genuinely actionable risk in this anatomy: a retroaortic circumflex can be injured by deep sutures,
annuloplasty rings, or compressed during TAVR. Preprocedural CT described as essential.

McCloskey C, et al. Valve Surgery in Patients With Anomalous Aortic Origin of a Coronary Artery. Cardiol
Young. 2024:34(10):2086-2093. [Cohort]

29 patients with unrepaired anomalous coronaries undergoing valve surgery (65% anomalous circumflex).
Ten-year freedom from coronary reintervention 83% vs 100% in controls; the one intraoperative injury was to
an incidentally found retroaortic circumflex.

Basso C, Maron BJ, Corrado D, Thiene G. Clinical Profile of Congenital Coronary Artery Anomalies with Origin
from the Wrong Aortic Sinus Leading to Sudden Death in Young Competitive Athletes. J Am Coll Cardiol.
2000:35(6):1493-501. [Cohort]

The decisive evidence that normal tests do not clear a high-risk anomaly: among athletes who died, the resting
ECG was normal in 9 of 9, the exercise stress test normal in 6 of 6, and the echo normal in 2 of 2. Also the
source for exertional syncope and chest pain as warning signs 3 to 24 months before death.

Eckart RE. et al. Sudden Death in Young Adults: A 25-Year Review of Autopsies in Military Recruits. Ann Intern
Med. 2004:141(11):829-34. [Cohort]

6.3 million recruits; an anomalous coronary caused 21 of 64 structural cardiac deaths, and in every single one
the LEFT coronary arose from the right sinus with an interarterial course. Anchors the left-versus-right
asymmetry.

Maron BJ, et al. Sudden Deaths in Young Competitive Athletes: Analysis of 1866 Deaths in the United States
1980-2006. Circulation. 2009;119(8):1085-92. [Cohort]

Congenital coronary anomalies were the second leading cause of cardiovascular death in young athletes at
17%, behind hypertrophic cardiomyopathy at 36%; 82% occurred with exertion.
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https://doi.org/10.1002/ccd.1810210110
https://doi.org/10.1002/ccd.1810210110
https://doi.org/10.1016/j.amjcard.2023.07.066
https://doi.org/10.1016/j.amjcard.2023.07.066
https://pubmed.ncbi.nlm.nih.gov/23735353/
https://pubmed.ncbi.nlm.nih.gov/23735353/
https://doi.org/10.1016/j.athoracsur.2026.03.048
https://doi.org/10.1016/j.athoracsur.2026.03.048
https://doi.org/10.1017/S1047951124025368
https://doi.org/10.1017/S1047951124025368
https://doi.org/10.1016/s0735-1097(00)00566-0
https://doi.org/10.1016/s0735-1097(00)00566-0
https://doi.org/10.1016/s0735-1097(00)00566-0
https://doi.org/10.7326/0003-4819-141-11-200412070-00005
https://doi.org/10.7326/0003-4819-141-11-200412070-00005
https://doi.org/10.1161/CIRCULATIONAHA.108.804617
https://doi.org/10.1161/CIRCULATIONAHA.108.804617

Peterson DF, et al. Aetiology and Incidence of Sudden Cardiac Arrest and Death in Young Competitive
Athletes in the USA: A 4-Year Prospective Study. Br J Sports Med. 2021;55(21):1196-1203. [Cohort]

Best absolute-risk data. Coronary anomalies were 12% of cases overall but 28% among middle-school
athletes, with incidence figures by sex and level.

Cheezum MK, et al. Anomalous Aortic Origin of a Coronary Artery from the Inappropriate Sinus of Valsalva. J
Am Coll Cardiol. 2017;69(12):1592-1608. [Review]

Weighted prevalence across 77 studies and more than a million patients: interarterial anomalous LEFT 0.03%,
interarterial anomalous RIGHT 0.23%. The left-sided form is roughly eight times rarer yet causes most deaths.

Angelini P. Coronary Artery Anomalies: An Entity in Search of an Identity. Circulation. 2007;115(10):1296-305.

[Review]
The standard classification used throughout the field (origin and course, intrinsic anatomy, termination), and the
position that intravascular ultrasound is the preferred way to evaluate the mechanism of ischemia.

Krasuski RA, et al. Long-term Qutcome and Impact of Surgery on Adults with Coronary Arteries Originating
from the Opposite Coronary Cusp. Circulation. 2011;123(2):154-62. [Cohort]

210,700 catheterizations; in adults, surgery for an interarterial course showed no long-term survival benefit.
The honest basis for saying the adult management question is unsettled.

Molossi S, et al. Qutcomes in Anomalous Aortic Origin of a Coronary Artery Following a Prospective
Standardized Approach. Circ Cardiovasc Interv. 2020;13(2):e008445. [Cohort]

163 patients on a structured pathway: 49% found incidentally, 82% allowed unrestricted sports, all alive at
follow-up. Intramural course and exertional syncope were independent predictors of high-risk classification.

Stout KK, et al. 2018 AHA/ACC Guideline for the Management of Adults With Congenital Heart Disease.
Circulation. 2019:139(14):e698-e800. [Guideline]

The management framework: CT angiography to confirm anatomy, risk stratification for ischemia, surgery
when symptomatic or ischemic, and a weaker recommendation for asymptomatic anomalies without
demonstrated ischemia.

Pelliccia A, et al. 2020 ESC Guidelines on Sports Cardiology and Exercise in Patients with Cardiovascular
Disease. Eur Heart J. 2021:42(1):17-96. [Guideline]

Exercise and return-to-play guidance, including avoiding participation for at least three months after surgical
repair.

Graidis C, et al. Prevalence and Characteristics of Coronary Artery Anomalies in an Adult Population

Undergoing Multidetector-row Computed Tomography. BMC Cardiovasc Disord. 2015:15:112. [Cohort]
CT-based prevalence of 2.33%, higher than angiography finds, plus per-variant figures for single coronary
artery, high take-off and fistula.

Hostiuc S, et al. Prevalence of Myocardial Bridging: A Systematic Review and Meta-analysis. J Forensic Sci.
2018:63(4):1176-1185. [Meta-Analysis]

Myocardial bridging prevalence by method (42% autopsy, 22% CT, 6% angiography), supporting the decision
to keep bridging as a separate topic rather than folding it in and inflating anomaly prevalence.

Joshi S, et al. Anomalous Origin of Left Coronary Artery from Pulmonary Artery (ALCAPA). Indian Heart J.

2016:68(5):704-708. [Cohort]

ALCAPA incidence of about one in 300,000 live births and 80% first-year mortality without repair; the reason
this variant is a surgical emergency of infancy rather than an incidental finding.

Ouchi K, et al. Coronary Artery Fistula in Adults: Prevalence and Characteristics on Cardiac Computed
Tomography. J Cardiol. 2020;76(6):593-600. [Cohort]

Fistula prevalence of 0.91% on modern cardiac CT, most arising from the LAD and draining to the pulmonary
artery, and the finding that echocardiography suggested the fistula in only 23% of cases.
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Bonilla-Ramirez C, Molossi S, Caldarone CA, Binsalamah ZM. Surgical Technigues in Anomalous Aortic Origin

of a Coronary Artery. Semin Thorac Cardiovasc Surg Pediatr Card Surg Annu. 2021;24:85-94. [Review]
The named operations (unroofing of the intramural segment, transection and reimplantation, neo-ostium
creation) and which anatomy each is suited to.

Molossi S, Sachdeva S. Shared Decision-Making in Anomalous Aortic Origin of a Coronary Artery. Semin
Thorac Cardiovasc Surg Pediatr Card Surg Annu. 2025;28:83-93. [Review]

States plainly that shared decision-making is the current standard given how many long-term outcome
questions remain open. Anchors the guide's honest treatment of the exercise-restriction controversy.

Cleveland Clinic. Anomalous Coronary Artery. [Patient-Education]
Plain-language framing, the statement that up to 1% of people have one and most are not dangerous, and the
three-month return-to-sport interval after repair.

American Heart Association. Congenital Heart Defects in Adults. [Patient-Education]
Patient-facing background on congenital heart conditions in adults; included in trusted resources.
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About This Guide

Rias KS Ali, MD FACC | Board Certified in Interventional Cardiology & Cardiovascular Disease
4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com
Version: 2026-08-15

Reviewer note: Reviewed: Cleveland Clinic and American Heart Association patient pages. Also reviewed:
current cohort evidence (Warner 2023, Mohsen 2013, Basso 2000, Cheezum 2017, Molossi 2020). This guide
adds a course-based risk framework. It also adds a left-versus-right chart, a test-limits table, and a section on the
retroaortic circumflex variant.

Disclaimer

This guide is for educational purposes only and does not replace medical advice from your physician.
Recommendations may not apply to every patient. Always follow the specific instructions of Dr. Ali and your care
team. In an emergency call 911 or go to the nearest emergency department.
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Take This Guide With You

Scan or visit: https://go.riasalimd.com/anomalous-coronary-guide
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