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Risk stratification and surgery for anomalous aortic origin
of a coronary artery: Onward through the fog
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CENTRAL MESSAGE

AAOCA has received consider-
able attention in recent years,
but we have much more to learn
about management of these pa-
tients: risk assessment, surgical
technique refinement, and lon-
gitudinal outcomes.
Anomalous aortic origin of a coronary artery (AAOCA)
represents a spectrum of anatomic variations of coronary
ostial origin and course with uncertain clinical implications.
AAOCA is typically defined as origin of a main coronary
ostium from the incorrect aortic sinus; thus there is AAOCA
of the left main coronary ostium from the right aortic sinus
(AAOLCA) and conversely AAOCA of the right coronary
ostium from the left aortic sinus (AAORCA). The term
AAOCA has also been used to include high origin of a cor-
onary ostium at or above the aortic sinotubular junction, a
single coronary ostium (either from the right or left aortic
sinus), atresia of a coronary ostium, or an intraseptal course
of the left main or left anterior descending coronary artery.1

AAOCA has become a lightning rod topic in congenital
heart disease. The rare, but very troubling, association of
AAOCA (most frequently, but not exclusively AAOLCA)
with myocardial ischemia and, in some patients, unheralded
sudden cardiac death (SCD) has garnered much attention.
AAOCA is believed to be the second most common cause
of SCD in otherwise healthy people.2 Longitudinal, objec-
tive data about the important subtleties of anatomic variants
of AAOCA and their corresponding association with patho-
physiology are largely lacking. The current state of under-
standing, or lack thereof, of the relative risk of AAOCA
has been historically inferred from autopsy series and small,
single-institution series of patients presenting with either
symptomatology (rare) or after an incidental diagnosis of
AAOCA (more frequent).3 These quite obviously very
skewed patient cohorts are not believed to be representative
of the scope of the anomaly, and they certainly cannot pro-
vide a complete understanding of the issues surrounding
AAOCA.

Understandably, the very tragic reality of SCD in a young
person with unsuspected AAOCA leads to impassioned
attention, often in the lay press. Responses from the public
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and medical communities have ranged from local institu-
tional registries to mass screening programs in schools
and athletic organizations.4 Concerned parents may seek
screening echocardiograms just to make sure their children
are “okay” for competitive sports or other strenuous activ-
ities. In these situations, symptom-free people may be inci-
dentally found to have an AAOCA, which then leads to a
cascade of events and emotions. To be certain, the anatomic
diagnosis alone may translate into a disabling psychologic
situation for a patient and their family. Uncertainty about
the relevance of the anatomic findings, particularly in the
absence of documented myocardial ischemia during pro-
vocative testing, can devolve into a miserable conundrum
for practitioners and an overwhelming worry burden for pa-
tients and families.

The decision to offer a theoretically corrective operation,
designed to reduce the risk of ischemia or SCD in associa-
tion with AAOCA, is easy for patients with a history of SCD
or clear evidence of ischemia—these patients must undergo
surgery.1 The decision to offer surgery for symptom-free,
otherwise healthy people without evidence of ischemia is
much more difficult. Do we truly understand which
morphologic subtypes predispose patients to increased
risk of SCD? Are we justified in offering what essentially
gery c May 2021
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amounts to a prophylactic procedure, often in settings in
which we truly do not know definitively that the patient
has a pathologic condition?

If an operation is recommended, what is the best opera-
tion, and what do we know about outcomes and risks?
Does a “successful” operation (typically either “unroofing”
of the anomalous coronary or coronary translocation to
associate the ostium with the appropriate sinus along with
possible translocation of the pulmonary trunk to the left to
reduce the potential for coronary artery compression),
confer durable protection? Should patients be allowed to
participate in sports?What measures should be taken to pre-
pare for a sudden cardiac event (notification of coaches
and teachers, automated external defibrillators at sporting
events, etc)? In my experience, the ongoing knowledge of
their child’s having an AAOCA is a nightmare situation
for parents, frequently leading them to demand an opera-
tion, even in situations with lack of a clear indication.

In this provocative setting, the community of practi-
tioners in congenital heart disease is experiencing some-
thing akin to an “epidemic” of the finding of AAOCA. In
response to this reality, the American Association for
Thoracic Surgery commissioned a group of us to develop
a consensus treatment guidelines document for patients
with AAOCA.5 As noted previously, the work of this
group was challenging in the setting of very limited
evidence on which to base recommendations. Our ultimate
recommendations were that surgery was only indicated in
the setting of AAOLCA with an interarterial course or in
the setting of either AAOLCA or AAORCA with
documented ischemia. Although we realized that these
recommendations were at best quite incomplete, the
frustrating truth was that there were limited objective data
on the topic of AAOCA, risk stratification, and operative
outcomes.

In the context of this background, Jegastheeswaran and
colleagues6 have made important presentations at succes-
sive plenary sessions at the annual meeting of the American
Association for Thoracic Surgery in 2018 and 2019 on the
subject of AAOCA. Their work represents important ana-
lyses of data from the Congenital Heart Surgeons’ Society
multi-institutional AAOCA registry. The data are derived
from a voluntary AAOCA registry contributed to by 45
participating institutions and include anatomic details,
screening information, operative procedure specifics, and
short-term outcomes. The registry includes 682 patients
with AAOCA, 395 of whom have undergone an operation.
The analyses of Jegastheeswaran and colleagues6 reveal a
number of very important observations; unfortunately, how-
ever, there may be more questions than answers. These
include the following:

1. African Americans may have a disproportionate risk of
ischemia. Why?
The Journal of Thoracic and Car
2. Individuals with AAORCA are less likely to have
ischemia, but this variant is not totally benign. In
AAORCA with an intramural course, a longer length
of intramurality appears to be associated with increased
risk. Patients with AAORCA have died while under
expectant management.

3. Despite the guidelines noted previously, a large percent-
age of patients with incidentally found AAORCA (and
no evidence of ischemia) are undergoing surgery. This
may be explained, at least in part, by the disabling nature
of the diagnosis alluded to previously.

4. In patients with either AAOLCA or AAORCA, the
longer the intramural segment, the greater the risk.
This brings up important questions about accurately
measuring intramurality and what length of intramural
segment meets clear criteria for an operation.

5. Despite guideline recommendations to the contrary, pa-
tients without symptoms or a history of SCD are under-
going operations without preoperative provocative
testing. Why is this? Should we not be uniform in
approach? Howwill we unravel the details of indications
and outcomes without more complete testing?

6. In patients undergoing surgery, outcomes data are con-
cerning. These operations are not risk free and are not
always accomplishing what they were designed to do.
Furthermore, the Congenital Heart Surgeons’ Society
AAOCA registry is composed of patients operated on
by congenital heart surgeons; surgeons who should be
well versed in the delicate nature of manipulating cor-
onary ostia. It thus may be that these data undervalue
the risk of AAOCA surgery in general cardiothoracic
practice (as anecdote does suggest). Worrisome find-
ings from current registry analyses include the
following:

� Patients with AAOCA are largely being treated with
“unroofing” procedures, but if this is associated with
manipulation of an associated aortic valve pillar or
commissure, there is a significant risk of new, impor-
tant aortic insufficiency.

� A significant number of patients who undergo opera-
tion have evidence of ischemia after surgery, including
patients who did not have ischemia before surgery (in
this registry, 3% of patients operated on).

� After surgery, 2% of patients have new, important left
ventricular dysfunction.

� There is a significant need for reoperation after the pri-
mary, index surgery, including patients who need
remedial surgery for a coronary artery misadventure.

� Symptom-free patients without documented ischemia
have died after operations that were designed to pro-
tect them.

Although sobering, these data are critical to current prac-
tice and must be shared with practitioners, patients, and
diovascular Surgery c Volume 161, Number 5 1585
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families. We do not know everything that we need to know,
but we know a lot more than previously, and it is not all good
news. Despite these concerns, the reports underscore the ab-
solute necessity of robust, multi-institutional data reposi-
tories for patients with AAOCA. The data elements must
be expanded, including standardized, objective reporting
methods of the precise anatomic and physiologic details
(determining length of intramural segment, provocative
testing for ischemia, etc) and terminology consistency.
There may be a need for a core imaging center to indepen-
dently corroborate anatomy. Patients must be followed
longitudinally, probably for life. The data must be
frequently updated and reanalyzed. We must involve
patients and parents in developing quantitative, patient-
derived outcomes measures, including critically analyzing
the psychosocial burden associated with the diagnosis of
AAOCA. In the meantime, the field will continue to navi-
gate in the fog as best we are able.
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