
C
O
N
G

Congenital: Anomalous Coronary Artery Lo Rito et al
2. Agrawal H, Mery CM, Krishnamurthy R, Molossi S. Anatomic types of anoma-

lous aortic origin of a coronary artery: a pictorial summary. Congenit Heart Dis.

2017;12:603-6.

3. Brothers JA, FrommeltMA, Jaquiss RDB,Myerburg RJ, Fraser CD, Tweddell JS.

Expert consensus guidelines: anomalous aortic origin of a coronary artery. J

Thorac Cardiovasc Surg. 2017;153:1440-57.

4. Brothers JA. Multimodality imaging of anomalous aortic origin of a coronary ar-

tery. World J Pediatr Congenit Heart Surg. 2016;7:318-20.

5. Molossi S, Agrawal H. Clinical evaluation of the anomalous aortic origin of a

coronary artery (AAOCA). Congenit Heart Dis. 2017;12:607-9.

6. Hillis LD, Smith PK, Anderson JL, Bittl JA, Bridges CR, Byrne JG, et al. 2011

ACCF/AHA guideline for coronary artery bypass graft surgery: executive sum-

mary. J Am Coll Cardiol. 2011;58:2584-614.

7. Topol EJ. High-performance medicine: the convergence of human and artificial

intelligence. Nat Med. 2019;25:44-56.

8. Formato GM, Lo Rito M, Auricchio F, Frigiola A, Conti M. Aortic expansion in-

duces lumen narrrowing in anomalous coronary arteries: a parametric structural

finite element analysis. J Biomech Eng. 2018;140:111008-9.

9. Chen C-C, Barnhart HX. Assessing agreement with intraclass correlation coeffi-

cient and concordance correlation coefficient for data with repeated measures.

Comput Stat Data Anal. 2013;60:132-45.

10. de Kerchove L, Jashari R, Boodhwani M, Duy KT, Lengel�e B, Gianello P, et al.

Surgical anatomy of the aortic root: implication for valve-sparing reimplantation

and aortic valve annuloplasty. J Thorac Cardiovasc Surg. 2015;149:425-33.

11. Yoshitani H, Takeuchi M, Ogawa K, Otsuji Y. Comparison of usefulness of the

wall thickness of the left anterior descending coronary artery, determined by

transthoracic echocardiography, and carotid intima-media thickness in predicting

multivessel coronary artery disease. J Echocardiogr. 2009;7:2-8.

12. Angelini P, Uribe C, Monge J, Tobis JM, Elayda MA, Willerson JT. Origin of the

right coronary artery from the opposite sinus of Valsalva in adults: characteriza-

tion by intravascular ultrasonography at baseline and after stent angioplasty.

Catheter Cardiovasc Interv. 2015;86:199-208.

13. Angelini P, Uribe C. Anatomic spectrum of left coronary artery anomalies and

associated mechanisms of coronary insufficiency. Catheter Cardiovasc Interv.

2018;92:313-21.

14. Brothers J, Gaynor JW, Paridon S, Lorber R, Jacobs M. Anomalous aortic origin

of a coronary artery with an interarterial course: understanding current manage-

ment strategies in children and young adults. Pediatr Cardiol. 2009;30:911-21.

15. Padalino MA, Franchetti N, Hazekamp M, Sojak V, Carrel T, Frigiola A, et al.

Surgery for anomalous aortic origin of coronary arteries: a multicentre study

from the European Congenital Heart Surgeons Associationy. Eur J Cardiothorac
Surg. 2019;55:823-8.

16. Padalino MA, Franchetti N, Sarris GE, Hazekamp M, Carrel T, Frigiola A, et al.

Anomalous aortic origin of coronary arteries: early results on clinical manage-

ment from an international multicenter study. Int J Cardiol. 2019;291:189-93.

17. Brothers JA, Gaynor JW, Jacobs JP, Caldarone C, Jegatheeswaran A, Jacobs ML,

et al. The registry of anomalous aortic origin of the coronary artery of the

Congenital Heart Surgeons’ Society. Cardiol Young. 2010;20(Suppl 3):50-8.

18. Aubry P, du Fretay X, Dupouy P, Leurent G, Godin M, Belle L. Anomalous con-

nections of the coronary arteries: a prospective observational cohort of 472

adults. The ANOCOR registry. Eur Heart J. 2015;36:1138.

19. 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;35:1493-501.

20. Brothers JA, Gaynor JW, Jacobs JP, Poynter JA, Jacobs ML. The Congenital

Heart Surgeons’ Society registry of anomalous aortic origin of a coronary artery:

an update. Cardiol Young. 2015;25:1567-71.

21. Nees SN, Flyer JN, Chelliah A, Dayton JD, Touchette L, Kalfa D, et al. Patients

with anomalous aortic origin of the coronary artery remain at risk after surgical

repair. J Thorac Cardiovasc Surg. 2018;155:2554-64.

22. Balasubramanya S, Mong�e MC, Eltayeb OM, Sarwark AE, Costello JM,

Rigsby CK, et al. Anomalous aortic origin of a coronary artery: symptoms do

not correlate with intramural length or ostial diameter.World J Pediatr Congenit

Heart Surg. 2017;8:445-52.

23. Brothers JA, McBride MG, Seliem MA, Marino BS, Tomlinson RS,

Pampaloni MH, et al. Evaluation of myocardial ischemia after surgical repair

of anomalous aortic origin of a coronary artery in a series of pediatric patients.

J Am Coll Cardiol. 2007;50:2078-82.

24. Brown M, Browning P, Wahi-Anwar MW, Murphy M, Delgado J, Greenspan H,

et al. Integration of chest CT CAD into the clinical workflow and impact on radi-

ologist efficiency. Acad Radiol. 2019;26:626-31.
200 The Journal of Thoracic and Cardiovascular Surg
25. Gorman MW, Feigl EO. Control of coronary blood flow during exercise. Exerc

Sport Sci Rev. 2012;40:37-42.

Key Words: AAOCA, anomalous aortic origin of the coro-
nary artery, computed tomography, congenital heart dis-
ease, ischemia, risk stratification, simulation, sudden
cardiac death
Discussion
Presenter: Dr Mauro Lo Rito

Dr Pirooz Eghtesady (St Louis, Mo).
As discussed by many of the pre-
senters, we continue to struggle with
knowing what parameters to use as a
predictive measure for deciding on sur-
gery or not for this population of pa-
tients. I understand your study has a
small sample size, but I would like to

push you a bit, if you will, to answer a few questions despite
ery c January 2021
limited data. You show in your control group that the coro-
naries expand and contract, and in the anomalous right, they
don’t. I found it similarly a nice internal control that the
LCA expanded in the patients with anomalous RCA and
the anomalous coronary did not.

You had 5 patients, and I saw the aggregate data, but of
these 5, 3 were symptomatic, and 2 had relief of symptoms
with rest and 1 had release of troponin, ST changes, and so
forth. Two were completely incidental findings. When you
look at your data, did you see symptoms correlate with
the degree of coronary expansibility, meaning less expan-
sible were more symptomatic or anything along that
paradigm?

Dr Mauro Lo Rito (San Donato Mila-
nese, Italy). Yes, we may see them, but
I did not want to comment on that
because in such a small sample, we
cannot draw any conclusion or correla-
tion clinical decision or severity based
on our model that is not entirely vali-
dated. Can we look back to a previous

slide, please? I will show you the patient that we operated

on, but we took the decision based on clinical evaluation
of those who have the greatest compression.

These 3 patients on the first vertical column are those who
have undergone operation. I don’t want to draw any conclu-
sions, but they have the lowest values of the cross-sectional
area at stress. Iwant to drawyour attention to these downward
inflections. I thought initially there was a mistake in the
model, but looking at the measurement and reconstruction,
this is the point that corresponds to the aortic valve
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commissure pillar thatDrMery talked about. So the inflection
correlates with the anatomy of the intraoperative findings.
This region of major stiffness, see also at the simulation,
may be a source of further compression. I don’t want to
draw any conclusionwith these 5 patients, but we have prom-
ising results. We may be working in the right direction.

Dr Eghtesady. The second question is related to the
interesting observation you made on angulation of the left
coronary, which you found was different in the subjects
with anomalous coronary versus the controls. With the
loading conditions you tested, did you see any changes in
the angulation of the LCA beyond the 30/35 degrees that
you mention? Was there any correlation with symptoms?
It makes me wonder if we’ve ignored something important
regarding the so-called normal coronary in these patients.

Dr Lo Rito. On that point, I have to talk honestly of
course, because I do not want to give false findings
regarding the model. I think it might be an issue related to
the way we achieved the parameters on the CT. To measure
that angle, we use the cross-sectional imaging of the aorta.
We use as the first side of the angle a line between the half of
the noncoronary sinus commissure and the commissure be-
tween the right and the left cusp. From there, in the left cor-
onary sinus, we measure the angle of the left coronary
ostium origin. Sometimes, the 2 coronary ostia may seem
close because of a pouch in the aortic wall because the angle
changes, so I don’t want to comment on that in terms of
anatomy definition.
The Journal of Thoracic and Ca
Dr Eghtesady. Naturally, it would be interesting to see
the results with more patients as well as in the anomalous
left coronary, but it would be fascinating if you did this
for patients postarterial switch and in hypoplasts and see
how the coronaries change or respond to the same modeling
techniques.
Dr Lo Rito. Thank you for the suggestion.

Dr Pranava Sinha (Washington, DC).
Does your model take into account
the abnormal compliance of the vessel
wall as it is in the intramural course,
and if so, what compliance indices
did you use? Where did you get those?
rdiovascular Surg
Dr Lo Rito. As I said in the “Study Limitations,” the
aortic wall thickness in the model has been set up in a range
value achieved by literature reference is not the thickness of
the patient aortic wall aorta measured on CT. The same kind
of assumptions we did for the compliance of the aorta that
has been taken by reference values from different articles
on aorta modeling, so there are no patient data in the model
that allowed us to simulate the compliance of the aorta. That
is a limitation. But you have to start from some point, so you
have to make some assumptions and then from there, refine
your model. Otherwise, if you have a too complicated
model, you may introduce too many errors, and your output
can be wrong or unreliable.
ery c Volume 161, Number 1 201
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