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ANOMALOUS CORONARY ARTERY FROM 0
THE OPPOSITE SINUS (ACAOS) O 45 /0

1) “L” or “R” prefix

* indicate the affected coronary artery
(LCA or RCA)

2)suffix to indicate the abnormal

proximal course:

 “IM” for intramural

 “PP” for prepulmonic

e “SP” for subpulmonary

 “RA” for retroaortic

e “RC” for retrocardiac,

 “WA” for wrapping around the apex

L-ACAOS-IM constitutes the most serious group of LCA anomalies

Catheter Cardiovasc Interv. 2018;1-9.



L-ACAOS-IM: THE MOST COMMON SITES OF O 1(y
ECTOPIC ORIGIN AND COURSE : O

1. RCS origin L-ACAOS-IM
RCS peri-commissure L-ACAOS-IM
NCS origin L-ACAOS-NC

e A

LCS orthotopic or isolated intramural,
L-ACAOS-OT (slit- like LM trunk )

)
Intramural
course

R

EXIT SITE: *




RCS ORIGIN L-ACAOS-IM (INTRAMURAL)

» The LCA typically originates from the
right sinus of Valsalva (RSV) and the
segment travelling to the left side has
an intramural course inside the aortic
tunica media




ANQMAAH EKPYXH LCA AIIO RCA
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EPQTHMA 1°

[Towo TOo apyLKO TTAGVO YO QVTLUETWITLOT TOV 0EEOG
EUPEPAYUATOG SESOUEVOU TG AYYELOYPAPLKTG OVTTG ELKOVAG ;

a) Ilpwtoyevn¢ ayyelOTTAXCTIKN LE TTAT}PN ATTOKATAGTOOT)
™S BA&PNS kat tottoBetnon DES;

b) Xelpoupylkn TIpoceEyylLon
a) YBpldikn TTpooeEyylon e ATTOKATACTHON POT)G OTO

OTEPAVLIALO SIKTVO KL XElpovpyelo og SeVTEPO XPOVO
LETA TNV oTaBepOTTOinoN TOL AcBEVOUG;

b) Emelyovoa kKapSLOXELPOVPYIKT AVTLLETWITLON;




























* QuaAn Mmopeia voonAeiag

* Monitoring ywpi¢ appuOULES

e YTaSLaKY) KILVNTOTIOIN o™, XWPLS ETTLITAOKEG

« KEAK 40-45%, vtokivnoioa mpocBiov kol TTAQYLOU TOLYWUOTOG

e dapUaKeVTIKN aywyn €000V

* Aotipivn, TikaykpeAopn , MeToTIpoAOAT , PapuripiAn , Ztativny , OpemmpaloAn,
ApAodurivn

MeTa armo eva unva:
* 'Hma dvoTivola otnv onuavtikn mpoomaBeia (NYHA 2)
* Ammovoila otnBayxng




ANOMALOUS CORONARY ARTERY
EVALUATION

FieuRe & Anatomc Tests Used o Charscterize AAOCA Vessels Recummendations for Anomalous Coronary Artery Evaluation

I S N summrizedin Onine Data Supplement 51
-

Diagnostic

D 1. Coronary angiography, using catheterization, CT, or CMR, is recommended
for evaluation of anomalous coronary artery (54.4.7.1-1-54.4.7.1-3).

2. Anatomic and physiological evaluation should be performed in patients
C-LD with anomalous aortic origin of the left coronary from the right sinus

and/or right coronary from the left sinus (54.4.7.1-4-54.4.7.1-9).

. ————
| | Remmendeion Speccsupponie Tee

1. CTA, CMR, and catheterization can all delineate the proximal course of the coronary artery and

relationship to other structures. CTA is generally preferred because it has superior spatial and temporal

resolution, although CMR may also provide adequate delineation of the relationship of the coronary

artery to the aorta, PA and other structures, including whether the proximal course appears to be

: _ : intramural. Coronary angiography by catheterization can be helpful when there is concern about stenosis

Limitations nd operstor| @ : ; o~ anom: : in the coronary artery or when concomitant hemodynamic evaluation for shunt assessment or
' S intravascular ultrasonography/flow evaluation is needed.

Strengths

Cheezum et al., AAOCA Review, JACC, 2017
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* AvwuaAn €K@UOT apPLOTEPTIS OTEPAVLALNG apTnPLlag aTTo Tov 0£EL0 KOATTO Tov Valsalva kal
TTopela LETAEL OPTTG KAl TIVEVOVLKTG apTnPLog

* [IponynOnoa ayyeloMiaoTikn Ue evéooTe@aviaia TTpoBeon petadl Twv SV0 PEYAAWVY
AYYELWV

e AUoTIvola oTnVv TTpooTTabELx

Epowmuata:

e [lolx elvat n TTPOYVwoT ToL aoBevoUS OTTWG TTPOKEITTTEL ATTO TNV AVATOULN TWV OTEPAVIALWY
TOU QAAQ Kal TNV TTponyndnoa ayyeOoTTAACTIKN;

* [lowo Aettovpylkd 1 avatoplko test Ba urmopovoe va EKTIUNOEL KHAVTEPX TO LOYALULKO (POPTLO
TOV aoBevn;

* Ilowog 0 poAog evog elective yelpouvpyeiov;
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4. Factors That l\.«‘la}r Relate to the Clinical Importance of AAOCA and Risk of SCD

- Autopsy series demonstrate myocardial fibrosis in a significant number of patients
y of age than whose deaths were attributed to AAOCA, particularly in patients with anomalous left
COMes a more . -

. en attributed to AAOCA in patients of all
; there does not seem to be an beyond which the AAQCA may not be al: . of the onary anomaly to the isc
1t, even in the ing of atherosclerotic coronary disease and other F imaging been obtained before 5
omitant conditions ($4.4.7-1, $4.4.7-2).

Anatomy of coronary Slit-like/fish-mouth-shaped orifice, acute angle takeoff, intramural course,

ostium and proximal interarterial course and hypoplasia of the proximal coronary artery have all been

coronary course proposed as ons for symptoms, emia and SCD in patients with AAOCA. The such patients (34.4.7-17, 54.4.7-18). However, other data indicate that a normal
slit-like orifice is more commonly seen in anomalous right coronary artery arising stress test does not preclude a SCD event, with the proviso that mast of those studies
from the left sinus. Each of these anatomic findings offers a pathophysiological used only stress ECG, rather than the more sensitive and specific modalities of
mechanism for intermittent ischemia, particularly at times of high cardiac output nuclear pEr‘fIJ':'.I'E)rl imaging or st :ardiography. In addition, postoperative
and/or increased aortic wall tension, such as during exercise (54.4.7-6, 54.4.7-9— studies have shown that ischemia may be found aftPrsurgiral re
$4.4.7-11). S e . - - ,

‘ Anomalous origin Left n:-:qu:-narg.r ar‘l:er's.r arising from th-a right cus p s less common than the right distribution not supplied by the abnormal coronary artery and may not persist on
repeat testing (54.4.7-19).
Symptoms autopsy and surgical series, a significant number of patients reported
cardiovascular symptoms, including before SCD events (54.4.7-4, 54.4.7-7, 54.4.7-8,
¢ - : ), 54.4.7-21). Symptoms are more commonly reported in patients in whom
features that make anomalous aortic origin of the left coronary artery prone to o onary anew arises from the r|ght sinus. E;Urgh eries have described
coronary compromise or because a larger proportion of myecardium is supplied by improvement in symptoms after -:.urgical repair :54_4.?_3 '4.4.?—8].
the left coronary artery, or both. AADCA indicates anomalous aortic origin of the coronary artery; CAD, coronary artery disease; ECG, electrocardiogram; M,
myocardial infarction; and SCD, sudden cardiac death.

).

Stout KK, et al ACHD Guidelines, Circulation 2018



Mechanism of myocardial ischemia with an anomalous left
coronary artery from the right sinus of Valsalva

e compression of the coronary artery
* slit-like ostium
e acute take-off angle



L-ACAOS-IM
Mechanisms of myocardial ischemia

Frequency

Phasic  Fixed
Anomaly <0.05% >0.05% stenosis stenosis

COSA | | » Two mechanisms of ischemia

L-ACAOS-OT  + +  Phasic stenosis

L-ACAOS-IM I e Functional stenosis

L-ACAOS-PP  Fixed stenosis
L-ACAOS-SP

L-ACAQS-RA
L-ACAOS-NC
L-ACAOS-WA,
- ACAOS-SC N Catheter Cardiovasc Interv. 2018;1-9.




L-ACAOS-IM
Mechanisms of myocardial ischemia

Rest, 85 bpm Elevated HR, 155 bpm Elevated HR, 175 bpm

Il RCA Myocardium
4.0 I Anomalous LCA Myocardium
Ylme (sec) Tlme (sec) ﬁme (sec)
Il > 100% increased flow Il > 300%increased flow 1565 175
Il Baseline CAF B 60-100% increased flow B 250-300% increased flow Heart Rate I l
[ < 60% increased flow < 250% increased flow B (bpm) * p<0.01

Baseline Hypertension °
e Functional
s & [ls Il Normal LCA (n=9) [l Normal LCA (n=9)
I Anomalous LCA
t [

Blood Flow
(ml/min/g)
N w
o o

Myocardi
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} i B Anomalous LCA
|

\
0
Time (sec) Tlme(sec)

D >
B <
® =

I > 10% increased flow
B < 10% increased flow
c > 5% decreased flow

% A Coronary Flow
During Hypertension
% A Coronary Resistance
During Hypertension

Il Baseline CAF

J Thorac Cardiovasc Surg 2012;144:402-8



L-ACAOS-IM
Mechanisms of myocardial ischemia

Fixed
stenosis

Angelini et al. Catheterization and Cardiovascular Interventions 2015



PROGNOSTIC EVALUATION BY ANATOMY
CA AND CTA

19 L 78LAC 67 CAU
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Angelini et al. Catheterization and Cardiovascular Interventions 2015



PROGNOSTIC EVALUATION BY ANATOMY
IVUS AND OCT
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Angelini et al. Catheterization and Cardiovascular Interventions 2015



EVALUATION OF ISCHEMIA

1.2.3 | Physiologic testing

much as it does

Adenosine-type testing 1s

NOt predictive, because stenosts does not increase with vasodilation

it does wath physiologic exercase

Catheter Cardiovasc Interv. 2018;1-9.



CONGENITAL: AATS EXPERT CONSENSUS GUIDELINES: ANOMALOUS CORONARY ARTERY

Expert consensus guidelines: Anomalous aortic origin of a ®M

coronary arter}-'

Julie A. Brothers, MD,* Michele A. Frommelt, MD," Robert D. B. Jaquiss, MD," Robert J. Myerburg, MD.*
Charles D. Fraser, Jr, MD,® and James S. Tweddell, MD'

* Individuals with suspected AAOCA should undergo transthoracic echocardiography to identify
the origin and course of the proximal coronary arteries. (Class I, Level of Evidence B)

« Additional imaging studies, such as coronary CT angiography or cardiac MRI are reasonable to
better visualize the coronary artery anatomy and to confirm the diagnosis. (Class Ila, Level of
Evidence B)

* In those individuals without a history of ischemic chest pain or aborted SCD, exercise stress
testing combined with nuclear perfusion scan or echocardiographic imaging should be used to
help assess the potential ischemic burden of the anatomic variant. (Class I, Level of Evidence B)

* Cardiac catheterization should be performed in those individuals with anomalous origin of a
coronary artery if the anatomy cannot be defined with noninvasive imaging, and in adults with risk
factors for coexistent atherosclerotic coronary artery disease. (Class I, Level of Evidence B)

Brothers et al Congenital: AATS Expert Consensus
Guidelines: Anomalous Coronary Artery, 2017



PERCUTANEOUS CORONARY
INTERVENTION

» Limited evidence exists regarding the use of PCI in patients with interarterial ALCA
or ARCA.

* In a study of 42 predominantly adult patients with interarterial ARCA undergoing PCI, the
rate of iIN-Stent restenosis was 13% by serial IVUS

- Inthatstudy,29% of patients had recurrent symptoms duringa
median follow-up period of 5 years.

PCI is currently not considered a routine option for
revascularization in these patients

Cheezum et al., AAOCA Review, JACC, 2017



Stout KK, et al.
2018 ACHD Guideline

2018 AHA/ACC Guideline for the Management of Adults With
Congenital Heart Disease

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines

Figure 5. Anomalous Aortic Origin of the Coronary Artery
1.4.7.2. Anomalous Aortic Origin of Coronary Artery

- R . Anomalous aortic origin of the
Recommendations for Anomalous Aortic Origin of Coronary Artery

coronary artery
Referenced studies that support recommendations are summarized in Online Data Supplement 51. [
COR | LOE

Recommendations
5 Left coronary rom the Right coronary from the
Thera pe utic right sinus left sinus
Surgery is recommended for AAOCA from the left sinus or AAOCA from the
right sinus for symptoms or diagnostic evidence consistent with coronary e e

ischemia attributable to the anomalous coronary artery (54.4.7.2-1— symptoms or ischemia symptoms or ischemia
during diagnostic during diagnostic
54.4.7.2-3).

testing testing

Surgery is reasonable for anomalous aortic origin of the left coronary
artery from the right sinus in the absence of symptoms or ischemia Yes——No Surgical
(54.4.7.2-4-54.4.7 .2-6). [ Surgical J [ Surgical ] [ Surgical TERACLTT

intervention® Intervention* intervention* (Class IIb)
Surgery for AAOCA is reasonable in the setting of ventricular arrhythmias. (Class 1) (Class lla) (Class 1)

Continued
Surgery or continued observation may be reasonable for asymptomatic observation
- . . . Yes (Class lIb)
patients with an anomalous left coronary artery arising from the right
sinus or right coronary artery arising from the left sinus without ischemia Imﬁf‘,’gmn
or anatomic or physiological ewvaluation suggesting potential for (Class lia)
compromise of coronary perfusion (e.g., intramural course, fish-mouth-

shaped orifice, acute angle) (54.4.7.2-4-54.4.7.2-6).

Stout KK, et al.
ACHD Guidelines, Circulation 2018




CONGENITAL: AATS EXPERT CONSENSUS GUIDELINES: ANOMALOUS CORONARY ARTERY

Expert consensus guidelines: Anomalous aortic origin of a ®r[”

coronary artery

Julie A. Brothers, MD,* Michele A. Frommelt, MD," Robert D. B. Jaquiss, MD," Robert J. Myerburg, MD.*
Charles D. Fraser, Jr, MD,® and James S. Tweddell, MD'

* Individuals with AAOCA and symptoms of ischemic chest pain or syncope suspected to
be due to ventricular arrhythmias, or a history of aborted SCD, should be activity
restricted and offered surgery. (Class 1; Level of Evidence B)

* Individuals without symptoms with anomalous origin of a left coronary artery
from the right sinus of Valsalva with an interarterial course should be offered
surgery.(Class 1; Level of Evidence B)

e Individuals with AAOCA and symptoms of ischemic chest pain or syncope suspected to
be due to ventricular arrhythmias, or a history of aborted SCD, should be activity
restricted and if deemed prohibitively high risk for surgery, catheter-based
intexvention may be considered.(Class IIb; Level of Evidence C)

Brothers et al Congenital: AATS Expert Consensus
Guidelines: Anomalous Coronary Artery, 2017



ITPOXOIOIIAATIO STEMI
ANQMAAH EKPYZXH LCA AIIO RCA - PPCI LCA
EPQTHMA 2

* XMTVONPOYyPAPN LA ALUATWONG

Hvokapdiov surgery
1) * Stress echo N ?
New PCI
* Nea oteavioypa@ia pe FFR/iFR
n IVUS
MaparmoutTy ywx XELPOVPYELDO AVEEXPTTITOV ?

2)

CUUTTTWUATWV KAL LOYOLULKOU EAEYYOV;



