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ABSTRACT

ongenital coronary artery anomalies

comprise a wide variety of conditions,

including anomalies of origin, course, and
termination, with some carrying a potential risk of
hemodynamic consequences. Anomalous aortic
origin of a coronary artery (AAOCA) is a subtype of
congenital coronary abnormalities, occurring in

0.2% to 0.7% of the population.' It is the second

Increasing use of advanced noninvasive imaging has provided great anatomic and morphologic details to characterize
congenital coronary artery anomalies. Anomalous aortic origin of a coronary artery (AAOCA) is a subtype that may lead
to myocardial ischemia with variable clinical manifestations across the lifespan. Management decision making in AAOCA
is hindered by anatomic variants of differing physiologic consequences. Several systems of nomenclature have been
used that lack uniformity in potentially high-risk morphologic features. The ICAAC (International Coronary Artery
Anomalies Collaborative), a group of experts in coronary artery anomalies, proposes a standardized nomenclature to
describe anatomy and morphologic features of AAOCA using the Delphi methodology. This system is agnostic of risk and
intended to unify the descriptors of AAOCA within the scientific community. A common language will allow definition of
high-risk morphologic features inducing myocardial ischemia while fostering collaborative efforts to improve risk
stratification in AAOCA across ages, ultimately guiding evidence-based management decision making.

(JACC Cardiovasc Imaging. 2026;m:m-m) © 2026 by the American College of Cardiology Foundation.

leading cause of sudden cardiac death in young ath-
letes according to autopsy studies.”® Management
is complicated by anatomic variants with differing
physiologic consequences, ranging from none (inci-
dental finding) to sudden and life-threatening
ischemic or arrhythmic events.

Several systems of nomenclature have been pro-
posed and applied to the description of coronary
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ABBREVIATIONS
AND ACRONYMS

AAOCA = anomalous aortic
origin of a coronary artery

ACAOS = anomalous coronary
artery from the opposite sinus

CSA = cross-sectional area

CTA = computed tomography

anomalies. Details regarding ostial location
and geometry and proximal course are
essential elements, as these have implica-
tions for treatment and management. Accu-
rate descriptive classification that is
accepted by imaging experts, cardiologists,
surgeons, and pathologists alike is essential,
not just for care of individual patients but

angiography

HO = high origin

IM = intramural

LS = left sinus

NS = nonfacing sinus
RS = right sinus

RVOT = right ventricular
outflow tract

ST = single trunk

also for addressing knowledge gaps in risk
stratification and for developing evidence-
based recommendations and guidelines for
management.

In 1983, Gittenberger-de Groot et al* pro-
posed an alphanumeric coronary coding
system to describe coronary anatomy in the
setting of transposition of the great arteries
(the “Leiden Convention”).* Recently, this
was modified to be applicable in cases of
normally related great arteries and cases with

bicuspid aortic valve.” The Leiden Convention is
intuitive from the surgical perspective (cranial view
of the aortic root) but not from the imaging
perspective, which traditionally uses a caudal view of
cross-sectional anatomy. Further modifications in
2022 (the “imaging Leiden Convention”) incorpo-
rated an imaging perspective (caudal rather than
cranial perspective), with additional descriptors
regarding coronary course.® In 1989, Angelini’ had
differentiated what should be considered coronary
artery anomalies vs normal variants and classified
coronary anomalies as anomalies of origin and course
and as anomalies of intrinsic coronary arterial anat-
omy. His subsequent treatises on coronary anoma-
lies®° emphasized the potential importance of
“wrong-sinus origin,” postulating that dynamic nar-
rowing of the associated proximal intramural (IM)
segment was a key element of ischemic pathophysi-
ology. In 2000, a new system of coronary artery
anomaly nomenclature was proposed as part of the
IPCCC (International Pediatric and Congenital Car-
diac Code)/International Congenital Heart Surgery
Nomenclature and Database Project of the Society of
Thoracic Surgeons Congenital Heart Surgery Data-
base and the European Association for Cardio-
Thoracic Surgery Congenital Heart Surgery Data-
base.'® This was updated a decade later." In 2021, the
IPCCC nomenclature and codes used in these inter-
national clinical registries were incorporated as the
pediatric and congenital cardiac component of the
International Classification of Diseases-11th Revision
(ICD-11)."” A 2016 consensus document from the Eu-
ropean Society of Cardiology Working Group on
Development, Anatomy and Pathology included a
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modified classification scheme of coronary artery
anomalies based on developmental considerations."®

Despite the existence of nomenclature systems for
congenital coronary anomalies, there is no stan-
dardized way to describe the relevant specific
anatomic features in AAOCA that may have implica-
tions for risk stratification, clinical decision making,
and outcomes, and may advance our knowledge
about these anomalies. In addition, the lack of a
standardized terminology to describe key reporting
elements in AAOCA has led to multiple labels for the
same variants, causing confusion in the published
reports and seriously hindering the generation of
clinical consensus recommendations. In December
2022, an international group of pediatric and adult
cardiologists, cardiothoracic surgeons, morpholo-
gists, and radiologists with interest and expertise in
coronary artery anomalies was convened to form the
ICAAC (International Coronary Artery Anomalies
Collaborative). This group comprises individuals who
have extensive published work in this area and are at
the forefront in the evaluation and management of
these patients. The first aim of the ICAAC was to
propose a new standardized nomenclature system for
AAOCA, building on the concepts and strengths of
Angelini’s classification, the IPCCC, and the concepts
introduced by the Leiden Convention, with the goal
of creating a system that can be easily understood
and applied by all relevant stakeholders. The intent
of the proposed nomenclature system is to be inclu-
sive, intuitive, precise, and hierarchical, describing a
given patient’s coronary anatomy with increasingly
specific levels of coding based on the reliability of
source information, and without inferring risk.
Through a series of multidisciplinary meetings and
using a modified Delphi methodology, the ICAAC
designed a specific nomenclature system for
description of AAOCA, which is described in this
document.

METHODOLOGY

This research did not involve human participants or
identifiable data; therefore, Institutional Review
Board approval was not required.

CREATION OF THE ICAAC. The ICAAC was created as
a consortium of internationally renowned medical
experts in cardiology, cardiac surgery, imaging, and
morphology, with expertise in AAOCA and other
coronary anomalies. The goal of the ICAAC was set to
develop recommendations for standardized nomen-
clature, uniform imaging techniques, standardized
reporting templates, prediction rules for high-risk
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AAOCA, and tailored diagnostic and management
algorithms. The first project of the ICAAC, described
in this document, was to present a standardized
nomenclature for accurately describing the anatomy
and morphologic features of patients with AAOCA.
Additional work by the ICAAC will focus on imaging
techniques, functional assessment, risk stratifica-
tion, management decision making, and surgical ap-
proaches in AAOCA.

The consensus-building process occurred between
December 1, 2022, and December 1, 2023. Ten global
adult and pediatric experts (7 from the United States,
2 from Italy, and 1 from Switzerland) were invited to
participate in the ICAAC. Panelists were selected on
the basis of clinical and research expertise related to
AAOCA and other coronary anomalies.

PRELIMINARY MEETINGS AND DISCUSSIONS.
Preliminary meetings set the stage for this co-
operative endeavor, with experts exchanging in-
sights on anomalous coronary arteries, with an initial
focus on AAOCA. Monthly virtual meetings facili-
tated a robust exchange of ideas, showcasing the
collective knowledge of the ICAAC. The diverse
backgrounds fostered a holistic approach, encom-
passing both clinical and research-oriented view-
points. This synthesis of expertise laid the
groundwork for a comprehensive understanding of
anatomy, diagnostic modalities, and therapeutic in-
terventions for anomalous coronary artery origins.
The initial dialogues underscored the need for a
standardized anatomic classification system, deemed
paramount for effective communication among spe-
cialists. The ICAAC also deliberated on research ini-
tiatives, including multicenter studies and data-
sharing platforms, to accelerate accumulation of
knowledge and evidence-based decision making.
Risk stratification was not contemplated in this initial
work and will be part of future iterations of the work
compiled by this collaborative.

MODIFIED DELPHI METHODOLOGY TO CONSENSUS.
The RAND-modified Delphi technique'# has been
used for >5 decades to develop indicators that eval-
uate the appropriateness and quality of a set of
metrics. Several modifications of this system!>'°
have been used in developing consensus statements
in health care. The advantage of these modifications,
which allow careful selection of items/statements at
the beginning of the process based on published re-
ports and synthesized reviews and content from ex-
perts in the field of interest, provides a solid base for
arriving at a consensus usually in 3 rounds of mail-
ings/meetings. These  mailings/meetings are
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designed to reduce bias related to group interactions
by allowing anonymous commenting and voting
while providing controlled feedback to arrive at
consensus.'” >

For the AAOCA nomenclature project, expert
consensus statements were developed on the basis of
the available published reports and expert opinion,
and using the modified Delphi methodology, each
statement was reviewed and revised through a com-
bination of e-mail and virtual face-to-face discus-
sions. The final revised versions of all statements
developed through several virtual meetings were
anonymously voted on individually via a cloud-based
system, with each expert providing comments de-
tailing the reason for agreement or disagreement on
each statement. For validation, >80% voting and
>80% agreement was required. The final validated
statements (100% agreement achieved at the 5th
round) were used to establish a hierarchical system
for anatomic description of AAOCA, which will be
described in greater detail in subsequent sections.
The Supplemental Methodology provides all
approved statements and their rationale that were
used to finalize the AAOCA nomenclature. Additional
minor modifications were made during manuscript
review with peer experts.

PROPOSED NOMENCLATURE

The proposed coronary artery anomaly nomenclature
system is designed to be a strictly anatomic descrip-
tion and risk agnostic. The nomenclature is con-
structed in a simple, flexible, and modular manner
and can be tailored to be as general or detailed as
desired. Therefore, the proposed nomenclature con-
sists of a core descriptor that defines the general type
of coronary anomaly, along with additional de-
scriptors that provide specific and
morphologic details (Figure 1).

anatomic

CORE DESCRIPTOR. The core descriptor includes the
involved coronary vessel(s), the type of anomaly
(AAOCA), the general location of aortic origin of the
anomalous coronary, and the course of the vessel.
The core descriptor includes 4 terms (Table 1): 1) the
anomalous vessel(s); 2) the term “AAOCA” to indicate
the type of coronary anomaly being described; 3) the
sinus or location of origin of the anomalous coronary;
and 4) the term describing the proximal course of the
anomalous vessel. For example, an anomalous right
(R) coronary artery arising from the left sinus (LS) of
Valsalva and with an IM course would be described as
R-AAOCA/LS-IM. The nomenclature is designed to
allow the use of individual terms, with “AAOCA”
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FIGURE 1 Proposed Nomenclature for AAOCA

Core Descriptor

L -AAOCA /RS - IM
R LS 1A
LAD NS IS
LCX HO PP
ST LR,LN,RN RA

Additional Descriptors
1. Ostium characteristics
a. Location (topography map)
b. Relationship
c. Morphology
2. Details of proximal course
3. Coronary dominance
4. Additional findings and comments

The nomenclature includes a core descriptor that summarizes
the most important features of the coronary artery anomaly
and additional descriptors, which include further details
regarding the anatomy. AAOCA = anomalous aortic origin of a
coronary artery; HO = high origin; IA = interarterial;

IM = intramural; IS = intraseptal; L = left; LAD = left anterior
descending coronary artery; LCX = left circumflex coronary
artery; LN = left-nonfacing commissure; LR = left/right
commissure; LS = left sinus; NS = nonfacing sinus;

PP = prepulmonic; R = right; RA = retroaortic; RN = right-
nonfacing commissure; RS = right sinus; ST = single trunk.

being the single term required consistently. Nota-
tions such as AAOCA, R-AAOCA, AAOCA-IM, and R-
AAOCA/LS would all be acceptable, depending on the
anatomic information available at any given point in
time.

Anomalous vessel. The published reports have used
different notations to indicate the anomalous vessel.
Examples of these notations include anomalous
origin of the left coronary artery (ALCA) or anoma-
lous origin of the right coronary artery (ARCA)," and
anomalous aortic origin of the left coronary artery
(AAOLCA) or anomalous origin of the right coronary
artery (AAORCA).”! Even though this nomenclature is
easy to use when referring to anomalies of the left
main coronary artery or the right coronary artery, it
becomes more difficult when referring to more
complex anomalies (eg, anomalous left anterior
descending or circumflex coronary arteries, or when
several major coronary branches are involved). We
therefore recommend stating the anomalous
vessel(s) as a prefix before the term “AAOCA”:

e R: right coronary artery
e L: left main coronary artery
e LAD: left anterior descending coronary artery
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o LCX: left circumflex coronary artery
e ST: single trunk

Terms such as R-AAOCA, L-AAOCA, LAD-AAOCA,
and LCX-AAOCA would all be appropriate. If several
coronary arteries are anomalous, each prefix can be
listed, separated by a comma if arising from the same
sinus, for example, right and left coronary arteries
from the nonfacing sinus (NS): L,R-AAOCA/NS. If the
details of each of the anomalous coronary arteries
differ, the corresponding full core descriptor for each
vessel can be listed, separated by a semicolon, for
example, R-AAOCA/LS; L-AAOCA/NS.

In certain cases, a single coronary artery trunk may
arise from the aorta and give rise to all major coronary
artery branches. The term “single coronary”*>>* does
not accurately reflect this entity, because anatomi-
cally there are 3 separate major coronary arteries
(right coronary artery, left anterior descending coro-
nary artery, and circumflex coronary artery) although
they all arise from the same trunk.® The descriptor
“left AAOCA” for a single trunk (ST) from the right
sinus (RS) is not accurate, because it assumes that only
the left coronary artery is anomalous. However, from
embryological and physiological standpoints, the
origin of both coronary arteries is anomalous, and the
flow dynamics cannot be assumed to be normal in this
setting. As such, we recommend the use of the term
“ST” AAOCA to define these anomalies, for example,
ST-AAOCA/LS or ST-AAOCA/RS.**

Type of anomaly. There are 2 different terms that have
been mainly used to describe coronary artery/arteries
arising anomalously from the aorta: AAOCA' and
anomalous coronary artery from the opposite sinus
(ACAO0S).”> ACAOS describes coronary anomalies in
which the abnormal vessel originates from the
incorrect and opposite sinus (ie, right coronary artery
from the LS and left coronary artery from the RS).
This term has been used because of the perception
that these types of coronary anomalies carry an
increased risk over other types of AAOCA. The term,
however, does not allow the description of other
types of AAOCA, which may also be associated with
increased risk,?® and may also suggest that all types
of AAOCA from the opposite sinus are associated with
such a risk. We therefore discourage the use of the
term ACAOS and propose the use of the more general
term, AAOCA, to describe coronary artery anomalies
in which the anomalous coronary artery arises from
the aorta but from an abnormal site.

In addition, several authors use the term “cusp” to
identify the sinus of origin.?”-® This term relates to
the actual leaflet of the aortic valve and is therefore
inappropriate to use.
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TABLE 1 Proposed Nomenclature for AAOCA

Examples
Core descriptor
1. Anomalous vessel
R: right coronary artery R-AAOCA
L: left main coronary artery L-AAOCA
LAD: left anterior descending coronary artery LAD-AAOCA
LCX: left circumflex coronary artery LCX-AAOCA
ST: single trunk (all major coronary arteries) ST-AAOCA
2. Sinus of origin
LS: left sinus R-AAOCA/LS
RS: right sinus L-AAOCA/RS; ST-AAOCA/RS
NS: nonfacing sinus L-AAOCA/NS

HO (RS or LS or NS): high origin (=5 mm or >20%° above the sinutubular
junction in children where the distance is <5 mm)

LR, LN, RN: left-right, left-nonfacing, right-nonfacing commissures
(directly above the commissure but <5 mm or 20%°? above the sinutubular junction)

5

the setting of bicuspid aortic valve:
e If 3 sinuses present, use regular description

e If 2 sinuses present, the respective sinuses should be noted according
to the horizontal or vertical raphe

LS: left sinus
RS: right sinus
AS: anterior sinus
PS: posterior sinus
3. Course (state all that apply)
Interarterial (1A)
Intramural (IM)

Intraseptal (IS)
Prepulmonic (PP)
Retroaortic (RA)
Additional descriptors
1. Ostium characteristics

a. Location (use a topography map to state circumferential and craniocaudal locations)
i. Circumferential location

e 1:right sinus

o 2: left sinus

e 3: nonfacing sinus

e a, b, c (location within the sinus)
ii. Height location:

e Level I: within the sinus and up to the level of the commissures (where the leaflets meet)

e Level Il: between the level of the commissure and the sinutubular junction
(where the sinuses give rise to the tubular ascending aorta)

e Level lll: from the level of the sinutubular junction up to <5 mm above the
sinutubular junction or <20%* of the depth of the sinus above the sinutubular
junction (within 120% of the depth of the sinus), whichever dimension is smaller

e Level IV: =5 mm or =20%° of the depth of the sinus above the sinutubular junction
(whichever dimension is smaller)

b. Relationship

Type 1: separate ostia

Type 2: separate but adjacent ostia

Type 3: single ostium with bifurcation inside the aortic wall
Type 4: single ostium and single coronary trunk

Morphology

Round (major axis = minor axis)

Oval (minor axis is 50%-90% of the major axis)

Slit-like (minor axis is <50% of the major axis)

Pinhole (vertical/horizontal dimensions are equal but smaller than the coronary vessel)

o
e o o o o o o o

N

. Details of proximal course
a. Presence and length of the IM segment
b. Ellipticity (major axis/minor axis)

c. CSA narrowing (%CSA) (percent narrowing based on the CSA of the most narrow segment
with respect to the largest segment); include the minimal and distal reference CSA used for the
calculation

[=8

. Effective lumen diameter narrowing (%) (percent narrowing of the vessel as calculated on the basis
of the effective diameter); specify the details of the effective minimal and distal reference
diameters used for the calculation

o

. Acute angle of take-off

R-AAOCA/HO (RS)

R-AAOCA/LR
L-AAOCA/LN
R-AAOCA/RN

R-AAOCA/LS
L-AAOCA/RS
R-AAOCA/AS
R-AAOCA/PS

AAOCA-IA; L-AAOCA/RS-IA

AAOCA-IM; R-AAOCA/LS-IA,IM;
L-AAOCA/NS-IM

AAOCA-IS; L-AAOCA/RS-IS
LAD-AAOCA/RS-PP
L-AAOCA/NS-RA

2a-lll, 1b-11, 2c-1V, 3a-I-JC

Type 1, Type 2, Type 3, Type 4

Round, oval, slit-like

IM (6 mm)
Ellipticity: 2.1
%CSA narrowing: 55% (minimal
CSA 4.02 mm?, distal reference
CSA 9 mm?)

Effective diameter narrowing:
33% (effective minimal
diameter 2.26 mm, effective
distal reference diameter
3.38 mm)

Acute angle of take-off: Yes
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TABLE 1 Continued
Examples
3. Dominance
RD: right dominance RD
LD: left dominance LD
CD: codominance cD

4. Additional findings and comments

Specify any additional findings such as MB, coronary fistulae, atherosclerotic changes, course through a
commissural pillar, intracavitary/intracameral course, distance from the respective sinus in HO,
description of “pulmonary-facing" or "RVOT-facing" IA course (if appropriate), other

MB-LAD (2 cm)
IA course: pulmonary-facing

*The distance from the aortic valve annulus to the sinutubular junction.

AAOCA = anomalous aortic origin of a coronary artery; CSA = cross-sectional area; HO = high origin; JC = juxtacommissural; L = left; LAD = left anterior descending
coronary artery; LCX = left circumflex coronary artery; LN = left-nonfacing commissure; LR = left/right commissure; MB = myocardial bridge; NS = non-facing sinus;
R = right; RN = right-nonfacing commissure; RVOT = right ventricular outflow tract; ST = single trunk.

Sinus of origin. We suggest that the sinus of origin or
location of the ostium of the anomalous coronary ar-
tery be stated as a suffix following the term “AAOCA”
and separated by a forward slash. Most coronary ar-
tery ostia are located within the corresponding sinus
of Valsalva or slightly above the corresponding si-
nus.”*?? Several studies have shown that normal
coronary arteries can arise up to 5 mm above the cor-
responding sinus of the adult-sized aorta or up to 20%
above the distance from the aortic valve annulus to
the sinutubular junction in the case of children.”®**
We therefore suggest stating the particular sinus of
origin for coronary arteries that arise from within that
sinus or up to 5 mm or 20% of the depth of the sinus
above the sinutubular junction, whichever dimension
is smaller. We suggest the use of the most proximal
(caudal) edge of the ostium to make such a determi-
nation. If the anomalous vessel originates from the
ascending aorta above this threshold, we suggest the
use of high origin (HO) instead of a particular sinus of
origin.>° However, the distance above a specific sinus
can be added in “additional comments” and the spe-
cific sinus may also be used in parentheses. The use of
a topography map (described later) will also help
define the specific radial location of the ostium with
respect to the sinuses. The sinus of origin or HO can
therefore be defined as follows:

e RS: right sinus

o LS: left sinus

e NS: nonfacing or “noncoronary” sinus
e HO (RS or LS or NS): high origin

The term “juxtacommissural” has been variably
used in the published reports to denote coronary
artery origins adjacent to one of the commissures of
the aortic valve.?*** The term, however, is not spe-
cific enough and can be used variably for origins a
few millimeters away from the commissure, above

the below the commissure.
We suggest that vessels that originate close to the

commissures still be described as arising from the

commissure, or

corresponding sinus of origin, even if they are a few
millimeters on one side or the other of the commis-
sure. In the rare instance of an ostium originating
directly above or below the commissure (except in
cases of HO, as defined earlier), the specific
commissure can be used as the location of origin
instead. For these rare instances, the following terms

can be used for the location of origin:

e LR: left-right juxtacommissural origin
e LN: left-nonfacing juxtacommissural origin
e RN: right-nonfacing juxtacommissural origin

The term juxtacommissural may still be added as
an additional descriptor when describing ostial
location (see later).

The description of AAOCA in the setting of a

bicuspid aortic valve should take into consideration
the specific sinus and valve morphology. If 3 aortic
sinuses are present with commissural fusion between
leaflets, one may use the same nomenclature as for a
normal tricuspid aortic valve. In the setting of an
aortic root with only 2 sinuses, we suggest dividing
the root into the LS and RS, or into an anterior sinus
and a posterior sinus, thus specifying the orientation
of the commissures in the description of the
anatomy.
General proximal course. There are many different
courses that each of the 3 major coronary arteries can
take proximally as they exit from the aortic root."°
The proximal course of the anomalous coronary is an
important feature that helps classify AAOCA and has
relevance in diagnostic work-up, risk stratification,
counseling, and management. The general proximal
course is therefore incorporated in the core descrip-
tion as a suffix following a hyphen.
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The different potential proximal courses of
anomalous coronaries include the following:

e IM: intramural-The proximal segment travels
within the aortic wall for a variable length before
exiting the vessel wall and should be used solely in
this context of describing the segment of the
anomalous coronary artery sharing its wall with
the aortic wall before exiting and becoming
mediastinal. It is imperative to reserve the term
“intramural” solely to describe the course of the
anomalous vessel within the aortic wall, which is
fundamentally distinct from an intramyocardial
course.

e IA: interarterial-The proximal course travels be-
tween the aorta and the pulmonary artery.

e IS: intraseptal-The proximal vessel, usually the
left main coronary artery or anterior descending
coronary artery, enters the interventricular septum
below the level of the pulmonary valve, then exits
after a distance, and becomes mediastinal lateral to
the right ventricular outflow tract (RVOT). There
may be contiguous longer intramyocardial seg-
ments that extend beyond the conal septum. It is
essential not to use the term intraseptal course
interchangeably with IM course, as “IM” should be
solely used to describe the course of the anomalous
vessel within the aortic wall and not within any
portion of the ventricular myocardium.

e PP: prepulmonic—-The proximal vessel crosses
anterior to the RVOT before
destination.

e RA: retroaortic—The vessel travels posterior to the
aorta before reaching its destination.

reaching its

Different proximal course types can coexist. For
example, it is not unusual for an anomalous coronary
to have both IM and interarterial courses. In such
instances, all applicable courses can be stated and
separated by commas (eg, L-AAOCA/RS-IM,IA to
describe an anomalous left coronary artery from the
RS with both IM and interarterial courses), as some
coronary anomalies can have an IM course but not an
interarterial course (eg, L-AAOCA/NS-IM to describe
an anomalous left coronary artery from the NS with
an isolated IM course).

ADDITIONAL DESCRIPTORS. Additional descriptors
provide important details about the anatomy of the
anomalous coronary (Table 1). Whatever details are
available can be either spelled out after the core
nomenclature or abbreviated as a “one-liner” within
brackets after the core nomenclature, with each item
separated by commas.

Mery et al
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In general, every attempt should be made to cite

the additional descriptors, which should include the
following items: Ostium characteristics, details of the
Course of the anomalous coronary, coronary Domi-
nance, and any Additional findings (the acronym
OCD-A can be used to remember these details).
Ostium characteristics. Several important items should
be included when describing the characteristics of
the ostium of the coronary arteries. These features
include Location, Relationship, and Morphology (the
acronym LoReM can be used to remember these
features).
Ostial location. Even though the general location of
the ostium (sinus of origin) is already specified in the
core descriptor, the specific location of the ostium is
critical to fully characterize the anatomy. A stan-
dardized method to describe this location, shared by
imagers, clinicians, and surgeons, is important to
facilitate a common understanding.

We suggest the use of a topography map that in-
cludes details regarding the circumferential and cra-
niocaudal locations of the coronary ostium (Figure 2).
This topography map has been modified from a pre-
viously described map.>® For the description of the
circumferential location, each sinus is given a num-
ber (the RS is 1, the LS is 2, and the NS is 3). This
nomenclature is consistent with the previously
described Leiden Convention of coronary arteries
used to characterize the anatomy in transposition of
the great arteries* and has been used in some recent
publications to describe overall coronary anatomy.>:°
Each sinus is then divided into 3 segments (a, b,
and c), with the middle segment (b) spanning the
middle 50% of the sinus, and each of the lateral
segments (a, c) spanning the respective 25% of the
sinus closest to the corresponding commissure. Each
commissure is labeled as LR, LN, and RN, as
described earlier.

The specific topography in the setting of a bicuspid
aortic valve depends on the specific anatomy. If 3
aortic sinuses are present, one should use the regular
topography map dividing the rootinto sinuses 1, 2, and
3. If only 2 aortic sinuses are present, one should use
only sinuses 1 and 2. Sinus 1 should be defined as the
most anterior sinus and sinus 2 as the most posterior
sinus. If the sinuses are completely directed in a left-
ward/rightward direction with directly anterior and
posterior commissures, the right-sided sinus should
be defined as sinus 1and the left-sided sinus as sinus 2.
Additional detail may be included in the “Additional
findings and comments” section (see later).

The craniocaudal location of the ostium is defined
using roman numerals to determine 1 of 4 levels:
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FIGURE 2 Topography Map Used to Define the Location of Origin of the Coronary Arteries

Anterior

Right <-t—> Left

Posterior

Radiology View

N = nonfacing; other abbreviations as in Figure 1.

The map includes 2 components: a circumferential location reference and a height reference. Both descriptors should be listed, separated by
a hyphen. Used with permission from Carlos Mery at The University of Texas at Austin and Ascension (Dell Children's), licensed under
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). H = height from the depth of the sinus;

e Level I: Within the sinus and up to the level of the
commissures (where the leaflets meet).

o Level II: Between the level of the commissures and
the sinutubular junction (where the sinuses give
rise to the tubular ascending aorta). The length of
this segment is variable from patient to patient
and usually corresponds to the area where a
thickening of the aortic wall extends from the level
of the actual commissures (where the aortic valve
leaflets meet) up to the sinutubular junction. This
thickening of tissue has been called the “pillar”
and is believed to play a potential role in the
pathophysiology of AAOCA.>°

e Level IIl: From the level of the sinutubular junc-
tion up to <5 mm above the sinutubular junction
(for adult-sized aortas) or <20% of the depth of the

sinus above the sinutubular junction (within 120%
of the depth of the sinus), whichever dimension is
smaller, as measured to the proximal (caudal) edge
of the ostium. This is consistent with previous
published reports,*° which show that most normal
coronary arteries in children arise from within the
sinus and up to 20% above the sinutubular
junction.??-31-32

e Level IV: =5 mm (for adult-sized aortas) or =20%
of the depth of the sinus above the sinutubular
junction, whichever dimension is smaller. This
level would be designated as HO in the core
descriptor, as outlined in the “Sinus of origin”
section (see earlier).

The circumferential and craniocaudal locations of
the coronary ostium are combined (separated by a
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hyphen) to define the exact location of the ostium.
For example, the location of the ostium of an
anomalous right coronary artery arising from the LS
of Valsalva, just to the left of and above the inter-
coronary commissure but below the sinutubular
junction, would be described as “2a-II.” The term
“juxtacommissural” (JC) may be added as an addi-
tional descriptor for coronary ostia that arise within
1 mm of a commissure on any direction.

Ostial relationship. When there is >1 coronary ostium
arising from the same sinus, as is often the case in
AAOCA, describing the spatial relationship between
ostia becomes relevant. We suggest using a simple
nomenclature, originally described by the Congenital
Heart Surgeons’ Society as part of their data collec-
tion forms for the AAOCA Registry,?® which includes
4 types (Figure 3):

e Type 1: completely separate coronary ostia

e Type 2: separate but adjacent coronary ostia

e Type 3: single ostium bifurcating into separate
vessels within the aortic wall

e Type 4: single coronary trunk bifurcating into
separate vessels in the mediastinum (outside the
aortic wall)

Both types 3 and 4 correspond to coronary arteries
with a single coronary ostium, but only type 4 cor-
responds to an ST. As such, coronary anomalies that
involve type 3 patterns should be described in the
core nomenclature as anomalies of the corresponding
vessel (eg, L-AAOCA) whereas type 4 patterns should
instead be considered “ST” anomalies (ST-AAOCA),
as described earlier.

Ostial morphology. The anatomic morphology of the
ostium may play a significant role in the hemody-
of AAOCA.73% As
describing its anatomy becomes critical. We suggest
the use of a simple system based on the relationship
between the major and minor axes of the ostium to
define its morphology. This nomenclature, which is

namic consequences such,

slightly modified from a previously described sys-
tem,*° uses major and minor axes instead of height
(or superior or inferior diameter) and width (or
anteroposterior or lateral diameter) because some
coronary ostia may be oriented differently and the
major axis may not always correspond to the superior
or inferior diameter. Acknowledging the difficulty of
accurately measuring ostial dimensions, 4 suggested
descriptors of the ostial morphology include the
following (Figure 4):

e Round: minor axis is estimated to be approxi-
mately equal to the major axis

Mery et al
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e Oval: minor axis is approximately 50% to 90% of
the major axis

e Slit-like: minor axis is approximately <50% of the
major axis

e Hypoplastic: vertical/horizontal dimensions are
equal but smaller than the distal coronary vessel

In cases where there is a single coronary ostium
(types 3 and 4, as described earlier), a single ostial
morphology should be described.

The previously used term “stenotic ostium”*°
does not provide enough granularity and has an
implication of risk, to which this nomenclature
system remains agnostic. In general, we suggest
the use of more descriptive and specific terms to
define narrowing of the ostium or proximal course
as advanced imaging allows. We encourage the use
of specific dimensions as additional descriptors of
the ostium, if feasible.

Details of proximal course. The generalities of the
proximal course are included as part of the core
descriptor. Additional details, however, become
important in describing an anomalous coronary. The
5 additional anatomic details that we encourage
including, if available, are: 1) the presence and length
of intramurality; 2) the maximum ellipticity of the
proximal course; 3) the percentage of cross-sectional
area (CSA) narrowing; 4) the effective lumen diam-
eter narrowing; and 5) the presence or absence of an
acute angle of takeoff.

Presence and length of intramurality. The presence
and length of intramurality are considered a poten-
tially significant factor in the pathophysiology and
decision making in AAOCA.>®*! Intramurality can be
defined with certain accuracy using cross-sectional
imaging or during direct surgical inspection.*® On
computed tomography angiography (CTA), 2
different signs can be used: 1) the presence of an oval
shape of the proximal coronary course (related to the
ellipticity, described later); and 2) a difference in
pericoronary tissue density between the IM segment
and the mediastinal segment of the proximal coro-
nary (the “pericoronary fat sign”).° Although good
correlation between radiologic accuracy of IM
segment determination identified at surgery has been
demonstrated,*® surgery remains the gold standard
to precisely define the IM length of the anomalous
vessel. Intramurality is included as part of the main
descriptor (eg, L-AAOCA/RS-IM to define an anoma-
lous left coronary artery from the RS with an IM
course). In addition, the presence (yes/no) and length
(in millimeters) of intramurality should be described
as part of the additional descriptors.
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Type 1: Separate ostia

FIGURE 3 Relationship Between the Different Coronary Ostia Arising From the Same Sinus

DD 2% ¢

Type 2: Adjacent ostia

Type 3: Single ostium with
branching within the wall

o

Type 4: Single trunk

Used with permission from Carlos Mery at The University of Texas at Austin and Ascension (Dell Children’s), licensed under Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0).

Ellipticity of the proximal course. Ellipticity or
“ellipticity index” has been used to describe the
lateral deformation of the proximal course of the
anomalous coronary, especially in the setting of an
IM segment.®” Ellipticity is calculated using cross-
sectional imaging by dividing the major axis of the
proximal vessel by the minor axis of the vessel at the
same level. This should be calculated at the location
where the vessel is most deformed (most oval). The
minor and major axes of the vessel should be
measured at this level and used to calculate the
ellipticity. A normal round vessel would have an
ellipticity of 1. An oval proximal segment measuring
3 x 1.5 mm would have an ellipticity of 2. The larger
the ellipticity, the more oval the vessel. We
encourage describing not only the ellipticity but the
actual dimensions of each axis used to calculate the
ellipticity.

FIGURE 4 Morphology of the Coronary Ostium as Defined by
the Relationship Between its Minor and Major Axes

M M M

M
mD

ROUND OVAL SLIT-LIKE HYPOPLASTIC
minor axis = minor axis minor axis Both axes are
- - is50-90% of  is <50% of smaller than

Major axis . .
Major axis Major axis  the vessel

Used with permission from Carlos Mery at The University of
Texas at Austin and Ascension (Dell Children's), licensed under
Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International (CC BY-NC-SA 4.0).

CSA narrowing (%CSA narrowing). Measurements of
the degree of maximal narrowing of the proximal
segment may be useful in helping with risk stratifi-
cation and for future initiatives to determine the
significance of narrowing in life-threatening events
in AAOCA. This area of narrowing may be related to
an IM segment or to a proximal non-IM segment.
Consistent with current standards,*” we suggest
reporting 2 different measurements: CSA narrowing
(%CSA narrowing) and effective lumen diameter
narrowing.

To calculate the CSA narrowing (%CSA narrowing),
one should measure the area in square millimeters of
the vessel at its narrowest segment (minimal CSA)*?
and the CSA of the vessel at a normal segment of the
proximal coronary artery (distal reference CSA).%*°
The CSA narrowing (%CSA narrowing) is calculated
using the following formula:

. )
%CSA narrowing = (1 Minimal CSA (mm?) )

" Distal reference CSA (mm?)

As an example, if the calculated CSA by CTA of the
narrowest proximal segment of an anomalous coro-
nary is 2.3 mm? (which would correspond to the area
of a2 x 1.5-mm oval-shaped vessel) and the CSA of its
distal round mediastinal segment is 7.1 mm? (which
would correspond to the area of a 3-mm round
vessel), the %CSA narrowing would be 68% (1 — [2.3/
7.1]). Reporting the actual segmental measurements
(CSA) is encouraged.

Effective lumen diameter narrowing (%). Percent
lumen diameter narrowing is a measurement
commonly used to describe atherosclerotic narrow-
ing of coronary arteries.*> To be consistent with
current standards and taking into account the ellip-
ticity of many of the anomalous vessels, we
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FIGURE 5 Illustrative Example of a Structured Reporting Template

» course

-

Intercoronary

pillar Intercoronary

pillar

Intercoronary ||
pillar

L-AAOCA / Sinutubular

RCA
o M- e

Intercoronary

- commissure
Caudal

Proximal
Proximal. Proximal L-AAOCA
L-AAOCA L-AAOCA

for a Patient With IA L-AAOCA

Type of anomalous coronary: L-AAOCA
Sinus of origin: RS

Proximal course: IM,IA

Ostial location: 1b-1I

AW

‘ « Sinus of origin: 1 (right sinus of Valsalva)
« Circumferential location: b (within ~50% of center of the sinus)

« Craniocaudal location: Il (below the sinutubular junction)
Ostial relationship: Type 1 (separate coronary ostia)
Ostial morphology: Slit-like
Intramurality: Yes, length: 8.5 mm

©® N W

reference CSA 7 mm?)

1.63 mm, effective distal reference diameter 2.99 mm)
11. Acute angle of take-off: Yes
12. Coronary dominance: Right
13. Additional findings and comments:
« Course behind intercoronary pillar: Yes
» Dynamic change across cardiac cycle: Yes
« Ellipticity in diastole: 2
« Ellipticity in systole: 2.3
» Myocardial bridge: No
« Coronary fistulae: No
« Coronary atherosclerotic lesions: No
« Interarterial segment: Pulmonary-facing
 Other comments: None

Ellipticity of proximal course: 2.3 mm (major axis: 3 mm x minor axis: 1.3 mm)
% Cross-sectional area (CSA) narrowing: 70% (minimal CSA 2.1 mm?, distal

10. Effective lumen diameter narrowing: 45% (effective minimal diameter

artery; RCA = right coronary artery; other abbreviations as in Figure 1.

(Left) Images from computed tomography angiography. (A) Anomalous origin of the left coronary artery from the RS. The proximal course travels behind the
intercoronary pillar. (B) Narrowing of the proximal IM course,*° traveling behind the intercoronary pillar. The RCA arises normally from the RS. (C) Virtual angioscopy
view showing separate ostia for the anomalous left and normal right coronary arteries. The anomalous vessel arises from a craniocaudal plane between the actual
intercoronary commissure of the aortic valve and the end of the intercoronary pillar (ie, level I). (D) 3-dimensional volume rendering of the aortic root showing the
origin of the anomalous left and normal right coronary arteries from the RS of Valsalva. The dashed line indicates the sinutubular junction. (E) Cross-sectional cuts of
the proximal course of the left coronary artery as it travels into the mediastinum. The vessel starts as a very elliptical vessel in its IM segment (left). The ellipticity of
the vessel progressively decreases (middle) and eventually becomes completely extramural and round (right). L-AAOCA = anomalous aortic origin of the left coronary

recommend describing the effective lumen diameter
narrowing of the proximal segment with respect to
the distal (reference) coronary artery segment.
Describing this parameter from cross-sectional im-
aging requires converting the minimal and reference
CSA of the vessel to effective diameters (ie, the
diameter of a circle with the same CSA as the
measured lumen) and then calculating the percent
lumen diameter narrowing. The effective lumen
diameter can be derived from the CSA using the
following formula:

CSA (mm?)

Effective lumen diameter (mm) = 2 x p-

For example, if the minimal CSA of the vessel is
2.3 mm?, the effective minimal diameter would be

1.71 mm. Similarly, if the distal reference CSA is
7.1 mm?, the effective distal reference diameter
would be 3 mm. The effective diameter narrowing (in
percentage) can then be calculated using the
following formula:

Effective lumen diameter narrowing (%) =
Minimal effective diameter
1—— - -
Distal reference effective diameter

For the abovementioned example, the effective
lumen diameter narrowing of the vessel would be
43% (1 — [1.71/3D).

Acute angle of takeoff. An “acute angle of takeoff”
has been used to describe an angle of the anoma-
lous coronary artery tangential to the aortic wall
of <45°." The angle of origin of the anomalous
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FIGURE 6 Illustrative Example of a Structured Reporting Template for a Patient With IA R-AAOCA

Type of anomalous coronary: R-AAOCA
Sinus of origin: LS
Proximal course: IM, IA
Ostial location: 2a-II
« Sinus of origin: 2 (left sinus of Valsalva)
« Circumferential location: a (within ~25% of the sinus closer
to the commissure)
« Craniocaudal location: I (just below the sinutubular junction)
Ostial relationship: Type 2 (adjacent coronary ostia)
Ostial morphology: Slit-like
Intramurality: Yes, length: 8 mm
Ellipticity of proximal course: 2
(major axis: 3.2 mm x minor axis: 1.6 mm)
% Cross-sectional area (CSA): 55% (minimal CSA 4.02 mm?, distal
reference CSA 9 mm?)
Effective lumen diameter narrowing: 33% (effective minimal
diameter 2.26 mm, effective distal reference diameter 3.38 mm)
Acute angle of take-off: Yes
Coronary dominance: Right
Additional findings and comments:
« Course behind intercoronary pillar: Yes
« Dynamic change across cardiac cycle: Not assessed
« Myocardial bridge: No
« Coronary fistulae: No
« Coronary atherosclerotic lesions: No
« Interarterial course: RVOT-facing
« Other comments: None

Ostium
R-AAOCA Slit-like ostium

R-AAOCA

Distal
R-AAOCA

PRI

® N o w

Right coronary
dominance

10.

1.
12.
13.

(A, B) 3-dimensional volume-rendered computed tomography angiography with an R-AAOCA from the LS and right coronary dominance. (C, D) Virtual angioscopy
views with the slit-like ostium of the right coronary artery and mediastinal (distal) normal coronary vessel shape. (E) Multiplanar reconstruction with an axial view of

the aorta showing the acute angle of takeoff of the R-AAOCA. (F) Progression of the vessel with the proximal oval-shaped IM course*® with proximal narrowing (light

green) and the normal round-shaped mediastinal extramural distal vessel (dark green). LCA =

left main coronary artery; R-AAOCA = anomalous aortic origin of the
right coronary artery; RVOT = right ventricular outflow tract; other abbreviations as in Figure 1.

coronary may be reported as an additional
descriptor.

Coronary dominance. Even though it
whether coronary dominance plays a role in the
pathophysiology of AAOCA, we encourage reporting
whether the coronary artery system is right domi-
nant, left dominant, or codominant. Coronary domi-
nance is defined on the basis of the major coronary
artery supplying the posterior interventricular
branch (posterior descending artery) and posterolat-
eral branches.*® In a right-dominant system, the

posterior interventricular branch is a terminal branch

is unclear

of the right coronary artery, whereas in a left-
dominant system, the vessel is a terminal branch of
the left circumflex coronary artery. Approximately
84% to 88% of people have a right-dominant system,
8% have a left-dominant system, and 3% to 8% have a
codominant system,*34#

Additional findings and comments. AAOCA may coexist
with other coronary artery pathology. Description of
these findings, if present, is encouraged. Potential

additional findings can include proximal vessel
crossing behind an aortic valve pillar, dynamic nar-
rowing of the coronary ostium across the cardiac
cycle, presence of myocardial bridges, coronary ar-
tery fistulae, coronary atherosclerotic lesion, and
interarterial segment description, among others. The
pillar refers to a thickening of the aortic wall that
extends cranially from each of the commissures up to
the sinutubular junction and is believed to poten-
tially play a role in coronary compression in
AAOCA.*®

This section is also an opportunity for clinicians to
add to the description whatever elements they think
are relevant, even if not included as part of the
formal nomenclature.

Functionally significant myocardial bridges have
been reported in patients with AAOCA.#*>"#7 In the
presence of a myocardial bridge, we suggest report-
ing the vessel involved, the location of the bridge,
the length of the bridge, and the maximum depth of
the coronary artery from the epicardial surface.
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FIGURE 7 Illustrative Example of a Structured Reporting Template for a Patient With LCX-AAOCA

1. Type of anomalous coronary: LCX-AAOCA
2. Sinus of origin: RS
3. Proximal course: RA
4. Ostial location: 1b-I
« Sinus of origin: 1 (right sinus of Valsalva)
« Circumferential location: b (within ~50% of center of the sinus)
« Craniocaudal location: | (within the sinus)
5. Ostial relationship: Type 2 (adjacent coronary ostia)
6. Ostial morphology: Round
7. Intramurality: No
| 8. Ellipticity of proximal course: 1 (major axis: 3.6 mm x minor axis: 3.6 mm)
9. % Cross-sectional area (CSA) narrowing: no narrowing (minimal CSA 10
mm?2, distal reference CSA 10 mm?2)
| 10. Effective lumen diameter narrowing: no narrowing (effective minimal
diameter 3.6 mm, effective distal reference diameter 3.6 mm)
11. Acute angle of take-off: No
i 12. Coronary dominance: Co-dominance
| 13. Additional findings and comments:
« Course behind intercoronary pillar: No
« Dynamic change across cardiac cycle: Not assessed
» Myocardial bridge: No
« Coronary fistulae: No
« Coronary atherosclerotic lesions: Yes, calcifications without stenosis in
multiple vessels
« Interaterial segment: RVOT-facing
» Other comments: None

The patient is a 52-year-old asymptomatic patient with hypertensive cardiomyopathy, normal left ventricular ejection fraction, left ventricular hypertrophy, and
cardiovascular risk factors including dyslipidemia, positive family history for coronary artery disease, and statin intolerance. Coronary computed tomography angi-
ography was performed to rule out obstructive coronary artery disease. Images demonstrate nonstenotic calcifications in the coronary arteries, with an Agatston
calcium score of 126.6, corresponding to the 75th to 90th percentile for age and sex. Coronary artery anatomy revealed an anomalous origin of the LCX arising from
the RS with an RA course: LCX-AAOCA/RS-RA. Multiplanar reformats (left) and 3-dimensional volume-rendered images (right) demonstrate the RA course of the
LCX (red arrows). The ostium appears round (ie, not slit-like), and there was no evidence of an intramural course. The vessel followed an RA course. LA = left atrium;
LCX-AAOCA = anomalous aortic origin of the left circumflex coronary artery; LM = left main; other abbreviations as in Figures 1, 5, and 6.

For patients with coronary artery fistulae, we
suggest reporting the overall characteristics of the
fistulae, such as the vessel of origin, the location and
size of the fistulae, and the termination chamber(s).

Coronary should be
described using accepted methods.** The description

atherosclerotic lesions
of acquired coronary atherosclerotic lesions is
beyond the scope of this nomenclature system.

A recent study has suggested the use of the terms
“high” and “low” to describe whether the inter-
arterial segment courses between the aorta and the
pulmonary artery or between the aorta and the
RVOT, respectively.*® Even though describing this
morphology may be important, we find the use of
these terms potentially confusing in the setting of

vessels with anomalous origins. As such, we

recommend the interarterial course be described as
“pulmonary-facing” if it courses between the aorta
and the pulmonary artery and “RVOT-facing” if it
courses between the aorta and the RVOT.

PROPOSED TEMPLATE FOR IMAGING REPORTING

The work-up of patients with AAOCA generally in-
cludes a series of different imaging studies. A stan-
dardized approach to reporting the anatomic features
of AAOCA from these imaging studies is necessary.
Krishnamurthy et al*® have previously created a
structured reporting template for AAOCA, which can
be used for CTA or cardiac magnetic resonance and,
with minimal modification, for echocardiography,
catheter angiography, surgery, and pathology. We
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CENTRAL ILLUSTRATION Reference Guide to Describe the Nomenclature of Anomalous Aortic Origin of

a Coronary Artery and Associated Morphologic Descriptors

Standardized Re

ing Template for AAOCA for Imaging and Surgery

1. Type of Anomaly

* R-AAOCA

» L-AAOCA

* LAD-AAOCA

* LCX-AAOCA

o ST

Pulmonary
@ artery LAD
o
3 RCA
5 R\
S
S
x
5_9 Aorta Lex
Interarterial course

2. Sinus of Origin 3. Proximal Course

* RS (right sinus) * IA (Interarterial)
« LS (left sinus) « IM (Intramural)
« NS (nonfacing sinus) « IS (Intraseptal)
* HO (high origin) PP (Prepulmonic)
* RA (Retroaortic)
Pulmonary
\ / artery
RCA
/ LAD
i/ / )
I
\Q ”
\ 4 LCxX
Aorta
Intramural course Retroaortic course

smaller than m
m @ the vessel

Ostial Morphology

4. Ostial Location 5. Ostial Relationship 6. Ostial
*a,b, ¢, LR, LN, RN + 1 (separate coronary ostia) Morphology
(radial location) « 2 (adjacent coronary ostia) » Round
° lloclzla tlil:)'nl)v (vertical * 3 (single coronary ostium « Oval
branching within the wall) « Slit-like
°4 (smgle.coronary ostium « Hypoplastic
See back page branching outside the wall)
HYPOPLASTIC v SLIT-LIKE M OVAL M ROUND
| Bathaves are is<s0%of | |m 1550-90% yor e

Major axis of Major axis

7. Length of Intramural
Course (mm)

8. Ellipticity

9. Percentage CSA
narrowing

/
N / Intramural
length

Takeoff angle
Intramural course
=
3
o
=Y

10. Effective Lumen 10. Acute angle

Diameter Narrowing Takeoff (°)
Cross-sectional area (CSA)
of narrowed segment
12. Coronary
dominance
* Right
Distal reference CSA o Left

» Codominant

E25

Continued on the next page
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CENTRAL ILLUSTRATION Continued

13. Additional Findings and Comments:

« Course behind the intercoronary pillar
« Dynamic narrowing across cardiac cycle
« Presence of myocardial bridge

« Coronary fistulae

« Coronary atherosclerotic lesion

« Interarterial segment description

« Other comments

Detailed Description of Ostial Anatomy in AAOCA

Anterior Anterior
Left -} Right | , Right - Left
Posterior Posterior

LN LN
Surgical View Radiology View

5 mm (or 20% H)

Type 3: Single ostium with

Type 1: Separate ostia Type 2: Adjacent ostia branching within the wall

Type 4: Single trunk

Mery CM, et al. JACC Cardiovasc Imaging. 2026; m(H):H-1.

AAOCA = anomalous aortic origin of a coronary artery; CSA = cross-sectional area; H = height from the depth of the sinus; HO = high origin;

IA = interarterial; IM = intramural; IS = intraseptal; L = left; L-AAOCA = anomalous aortic origin of the left coronary artery; LAD = left anterior
descending coronary artery; LAD-AAOCA = anomalous aortic origin of the left anterior descending coronary artery; LCX = left circumflex coronary artery;
LCX-AAOCA = anomalous aortic origin of the left circumflex coronary artery; LN = left-nonfacing commissure; LR = left/right commissure; LS = left
sinus; M = major; m = minor; N = nonfacing; NS = nonfacing sinus; PP = prepulmonic; R = right; R-AAOCA = anomalous aortic origin of the right
coronary artery; RA = retroaortic; RCA = right coronary artery; RN = right-nonfacing commissure; RS = right sinus; ST = single trunk.
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FIGURE 8 Example of a Report Crafted on the Online Reporting Tool for Automatic Generation of Report on AAOCA According to the Proposed Nomenclature

@ AAOCA Reporter - o X
AAOCA Core Descriptor
Anomalous Vessel: | Right coronary artery (R) v
sinus of origin: | Left sinus (LS) v
Interarterial (IA)
Intramural (IM)
Course (ALT+Right Click): Intraseptal (IS)
Prepulmonic (PP)
Retroaortic (RA)
Ostium
Within sinus & up to commissure (1)
Commissure to sinotubular junction (1f)
1: Right sinus
Ostium location: P TRERT Height Location: [dult: Sinotubular junction to <5 mm above ()
) 3. Non-facing sinus Children: Sinotubular junction to <20% above (IIl)
9 Adult: 25 mm (IV)
Children: 220% (V)
) Separate ostia (T1)
Adjacent ostia (T2)
Location within sinus: [ OstialRelatonshipiic;;, o) coronary ostium branching within the wall (T3)
c Single trunk; single coronary ostium branching outside the wall (T4)
Round (Major axis = Minor axis)
5 A Oval (Minor axis 50-90% major axis)
Qualitative Ostial Morphology: prps ey oy
Pinhole (both axis smaller than vessel)
Proximal Course
Intramural Course Presence: | Yes v Intraseptal Course Presence: No v
Intramural Length (mm): |6
Major Axis of intramural segment (mm): |3
Minor Axis of intramural segment (mm): |1
Minimal lumen area of intramural segment (mm?):| 8.1
Normal lumen area intramural segment (mm?): 3.9
Descriptors
Acute angle of takeoff: | Yes v Acute angle Description:
Course through a thickened pillar:|No v
Dynamic narrowing of coronary artery across cardiac cycle: | No v
Myocardial bridges: | Yes v Myocardial Bridges Description:
Coronary artery fistulae: |No v
Coronary atherosclerotic lesions: | No v
e Right dominance (RD) [
Other comments:
R-AAOCA/LS-I1A,IM
Ostium:2b-111,T2,Slit-like
IM 6mm, Ellipticity index:3.0,CSA:2.1%,RD
Acute angle of takeoff, Myocardial bridges
Right coronary artery (R)-AAOCA/Left sinus (LS)-Interarterial (IA),Intramural (IM)
Ostium:2: Left sinusb-Children: Sinotubular junction to <20% above (l11),Adjacent ostia (T2),Slit-like (Minor axis <50% major axis)
Intramural Course 6mm, Ellipticity index:3.0,CSA:2.1%,Right dominance (RD)
Right dominance (RD)
Acute angle of takeoff, Myocardial bridges
Reset
Update
Copy to Clipboard
©Boston Children's Hospital c with Coronary Artery Anomalies C:

Abbreviation as in Figure 1.

propose a modification of this template that contains
coded numerical variables described in this
consensus document for the type of AAOCA and in-
cludes structured coded information regarding the
anomalous coronary, ostial characteristics, proximal
course, and dominance. Examples of the use of this
proposed template can be found in Figure 5
(L-AAOCA) and Figure 6 (R-AAOCA). Figure 7 depicts
an example of LCX-AAOCA. In addition, a quick
reference guide has been created that can be digi-
tized or printed for imagers to review upon compiling
a report, or nonimagers to refer to if desired, which

contains relevant illustrations and nomenclature
(Central Illustration).

DEVELOPMENT OF AN ONLINE REPORTING TOOL

To facilitate the deployment of the nomenclature
system, a Python application (Python Software
Foundation) using Tkinter and Python Imaging Li-
brary (Pillow/PIL) interfaces was developed to create
summary reports for anomalous coronary artery de-
scriptions. The application uses drop-down menus,
multiselect list boxes, text boxes, result mapping, if-
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elif conditions, and image function definitions to
facilitate proper selection of criteria and develop-
ment of the AAOCA report. The developed Python
code was then converted to code for R to enable
embedding in a cloud-based website, with a click-
through disclaimer before access to the reporter.
The end user can input the required information in
the various subcomponents of the online reporting
tool and will be provided with a composite report
that can then be saved as a text document or cut and
pasted into the medical record. No identifiable in-
formation will be input into the online reporter, and
the online reporter can be reset at the end of each
session to create a new blank template. This tool will
allow automatic generation of the report according to
the proposed nomenclature. An example of such a
reporting tool is shown in Figure 8.4°

STUDY LIMITATIONS. The proposed AAOCA nomen-
clature has limitations that need to be acknowledged.
The area of expertise of the members of the ICAAC
may have introduced bias to the consensus reached
using the Delphi methodology. There is a wide vari-
ability in the published reports regarding the termi-
nology and definitions used to describe the different
features of AAOCA. In general, we tried to use the
most commonly used terms and definitions as long as
they can be defined in a specific way and remain
flexible to allow description of all potential anoma-
lies. We also avoided the use of any terms that carried
a connotation of risk. As a new nomenclature system,
it may take some time for it to be adopted and widely
used. The development of 2 additional tools—the
quick reference guide for review of morphologic de-
scriptors (Central Illustration) and the online report-
ing tool for automatic generation of the report
according to the proposed nomenclature (Figure 8)—
should allow ease of adoption over time.

We used consensus to reach an agreement on
which terms to use and how to define each of those
terms. Several terms that are currently in use were
not included as part of the nomenclature system,
such as “stenotic ostium,” as they are difficult to
quantify and define in a standardized way and infer
risk, which this document is agnostic of. Similarly,
several anatomic features, such as length of inter-
arteriality and length of coronary artery hypoplasia,
were not included in the nomenclature system
because of the difficulty in defining them using cur-
rent imaging techniques, the lack of consensus on
how to define them, and the subjective nature of
describing them.

Mery et al

Proposed Standardized Nomenclature for Coronary Anomalies

We also acknowledge that several descriptors may
require the use of advanced imaging, such as CTA, to
completely define them. The nomenclature was
purposefully created in a modular fashion to allow
description of whatever items can be described by
the available methodology. As such, terms such as
L-AAOCA/RS are appropriate on their own without
additional descriptors.

Despite the stated limitations, the proposed
nomenclature system represents a starting point to
create a common and standardized language to be
used by clinicians and researchers working with pa-
tients with AAOCA. We believe the current proposal
should not be viewed as a static document but rather
as an evolving system, with the understanding that
the principles used herein will evolve as new data
and imaging techniques become available in the
future. Future efforts of the ICAAC will include spe-
cific ways to define the terms used in this nomen-
clature system for different imaging modalities,
surgical inspection, and pathologic examination.
Standardizing the methodology for the assessment
and description of these anatomy and morphologic
features will contribute to future efforts to correlate
them with the risk of ischemic events. Furthermore,
this could be the impetus for organizations with an
established multicenter registry of AAOCA to adopt
the proposed standardized nomenclature for use in
structured reporting, thus contributing to its valida-
tion. It is also conceivable that over time a harmo-
nized, overarching international multicenter registry
would be compiled using the proposed nomencla-
ture. It is our hope that the ICAAC will expand its
structure and possibly foster this initiative. Finally,
efforts should be made to adopt a more detailed
description of AAOCA using this nomenclature as
part of future iterations of ICD-11 codes and the
IPCCC. As mentioned earlier, this proposed nomen-
clature is not meant to be static, but rather to evolve
to reflect the most up-to-date understanding of these
congenital coronary anomalies, and working with
these organizations is crucial to the process.

CONCLUSIONS

There are many anatomic nuances in AAOCA that are
likely associated with increased clinical risk, but
these high-risk anatomic characteristics are still
incompletely understood. Over the past few decades,
many different terms have been used to describe the
anatomy and morphologic features in AAOCA with no
standardized definitions or usage. The creation of a
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HIGHLIGHTS

e There has been no standardized nomen-
clature to describe the relevant anatomic
features of AAOCA, the second most
common cause of sudden cardiac death in
young athletes.

The ICAAC, a group of international ex-
perts in coronary artery anomalies,
developed a proposed standardized
nomenclature to describe anatomy and
morphologic features of AAOCA using a
modified Delphi methodology.

The described nomenclature system is
agnostic of risk and intended to unify the
descriptors of AAOCA within the clinical
and scientific community.

standardized, simple, hierarchical, modular, and
comprehensive nomenclature that is agnostic to risk
is paramount to allow clinicians to speak a common
language to describe the anatomy of AAOCA. In so
doing, clinicians will accurately capture the anatomic
subtleties that will allow future initiatives to deter-
mine which anatomic characteristics are associated
with increased risk. Moreover, likely physiologic
factors influence the anatomic substrate leading to a
sudden cardiac event and, ultimately, risk stratifica-
tion in patients with AAOCA will likely include the
combination of both. Accuracy and uniform deter-
mination of the anatomic/morphologic substrate will

JACC: CARDIOVASCULAR IMAGING, vOL. M, NO. M, 2026
W 2026:H-0

enable this ultimate approach to lead evidence-based
management decision making. Lastly, it is yet to be
determined how this nomenclature will influence
existing clinical guidelines addressing anomalous
coronary arteries.
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