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* Anomalous aortic origin of a coronary artery (AAOCA)

* Congenital anomaly that a coronary artery arises from an inappropriate location within the
aorta

* The second most common cause of sudden cardiac arrest among young athletes
* Prevalence is unknown, estimated to range between 0.01% and 2%




The 80th Korean Congress of Radiology and Annual
Delegate Meeting of the Korean Society of Radiology

'J‘L:

RCA from left coronary sinus 3D reconstruction
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* Clinical presentation
* 50% of patients are incidentally diagnosed

* While evaluating a murmur, an electrocardiographic anomaly, or in preparticipation
screening (athletes)

* 40% of patients are symptomatic
* Symptoms : chest pain, palpitation, syncope, and sudden cardiac arrest

* Potential mechanisms causing myocardial ischemia
* Compression of the intramural or interarterial segment
* Stenotic/angulated ostium
* Compression by the intercoronary pillar*

* Intercoronary pillar:

-a thickening of the aortic wall extending from the intercoronary
commissure cranially toward the sinotubular junction
-contributes to the aortic valve support
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* Potential mechanisms leading to myocardial ischemia in AAOCA

Right coronary a.
originating from left sinus Acute origin angle of anomalous
right coronary a. from left sinus

Ostium

extended

Right coronary a. __
pinched between aorta Intramural left coronary a.
& pulmonary trunk impinged behind commisure

Thierry Carrel. Operative Techniques in Thoracic and Cardiovascular Surgery. 2016;21.3:178-201.
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* Initial study to reveal the presence of AAOCA
* Limitation in the visualization of coronary anatomy

* CT angiography

* Visualization of the coronary anatomy, the coronary ostia, the intramural course, and the
interarterial course

* Provocative ischemia testing
* Reveal evidence of ischemia and identify candidates for surgical treatment
* Include stress nuclear perfusion imaging and stress cardiac MRl

* Transesophageal echocardiography (TEE), invasive angiography, and cardiac MRI can also be
considered as evaluation methods
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* Anomalous aortic origin of the left coronary artery (AAOLCA)
* 20%-25%
* 60% of patients with ischemia and 85% of patients with sudden cardiac arrest

* Need surgical repair, regardless of perfusion abnormalities on provocative
Ischemia testing

* Anomalous aortic origin of the right coronary artery (AAORCA)
* 75%-80%
* 40% of patients with ischemia and 15% of patients with sudden cardiac arrest

* Need surgical repair only if they have clear symptoms suggestive of ischemia or
positive provocative ischemia testing
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l.  Unroofing of the intramural segment

ll. Transection and reimplantation

lll. Neo-ostium creation

IV. Other techniques : coronary artery bypass grafting (CABG)
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* Most frequently performed procedure
* about 90% of patients

* Incision of intramural segment from the ostium to the emergence of the anomalous
coronary artery

Bonilla-Ramirez C, et al. Semin Thorac Cardiovasc Surg. 2021;24:85-94. ©Texas Children’s Hospital
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 Case 2. F/11, chest pain Anomalous origin of RCA from left coronary sinus
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Compression of interarterial RCA segment
between the aortic root and pulmonary trunk

TERARECON
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e Case 2. F/11

Unroofed portion

Unroofing
Postoperative status

’ P, n '|
3D endoluminal
reconstruction
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* Advantages
* Avoids significant coronary manipulation

e Drawbacks

* Partial compression by the pillar, coronary angulation, and residual interarterial
segment may remain

* Postoperative aortic regurgitation has been reported to occur in 10-17% of
patients

* Due to aortic valve commissural manipulation



s of Radiology and Annual
Korean Society of Radiology

* About 5% of patients

 Anomalous coronary artery is transected and anastomosed to an adequate
location within the correct coronary sinus

Bonilla-Ramirez C, et al. Semin Thorac Cardiovasc Surg. 2021;24:85-94. ©Texas Children’s Hospital
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e Case 3. M/15, chest discomfort Anomalous origin of RCA from left coronary sinus

Severe stenosis at RCA os 3D reconstruction
and interarterial intramural segment
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 Case 3. M/15 Reimplantation
Postoperative status

3D reconstruction
Mild stenosis of reimplanted RCA os
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* Advantages
* Avoids aortic valve disruption

* Eliminates residual intramural segments and angulation, and relocates the
ostium away from the intercoronary pillar

 Drawbacks

* Significant coronary manipulation, potential for coronary twisting/kinking, and
scar-induced stenosis

* Long-term effects of circumferential anastomosis on coronary anatomy are
still to be investigated
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* Unroofing at the correct anatomic location of emergence of the anomalous
coronary artery, without an incision of the entire intramural portion

Bonilla-Ramirez C, et al. Semin Thorac Cardiovasc Surg. 2021;24:85-94. ©Texas Children’s Hospital
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* Case 4. M/15, chest pain

¢ i

RCA from left coronary sinus 3D reconstruction
with intramural course
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e Case 4. M/15 Neo-ostium creation
Postoperative status

Neo-ostium

Neo-ostium
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* Advantages

* Intramurality, stenotic ostium, and angulated take-off are addressed without
manipulation of the aortic valve

 Drawbacks

* Neo-ostium may be located around the intercoronary pillar, resulting in residual
stenosis

* A patch material sutured into the aortocoronary incision to create the neo-
ostium has been reported to develop aneurysms or deformations
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* Primarily performed in adult patients

* Graft failure may occur due to competitive flow, particularly in younger
patients

* Not usually considered as the first treatment option
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* Case 5. M/60, chest pain

Follow-up (2010-11-9)
RIMA to RCA Graft occlusion, probably due to
competitive flow

RCA from left coronary sinus Immediate postop (2009-11-16)
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* Short-term postoperative mortality was low (less than 1%)

* Surgical repair can mitigate the short-term risk of ischemia
* 80%-95% resolution of ischemia after surgery

* Long-term results of the surgical repair are yet to be determined
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|. Myocardial infarction
* 5-7% of patients
* Associated with insufficient flow through the ostium after surgery

ll. Aortic regurgitation
* 10-17% of patients with unroofing procedure

* Associated with aortic valve commissure manipulation of the aortic root during
unroofing



.
. The 80th Korean Congress of Radiology and Annual
Y o S n S - Delegate Meeting of the Korean Society of Radiology

e Case 6. F/10, chest discomfort

Preop (2022-3-11) Postop (2022-5-26)
RCA from left coronary sinus Unroofing
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RCA territory infarction occurred despite the
success of the unroofing procedure

Postop (2022-5-26)
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 Case 7.F/14, chest pain

Preop (2019-7-23)

RCA from left coronary sinus
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e Case?7.F/14

Postop (2020-1-15)

Damage to the RCA
occurred during unroofing
surgery, necessitating patchy
angioplasty.

Postoperative imaging
revealed pRCA occlusion
and RCA territory infarction.

PRCA occlusion and RCA territory infarction
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* Case 8. F/12, chest pain, cardiac enzyme elevation, EKG abnormality

Preop (2008-3-18)

LM from right coronary sinus 3D reconstruction
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e Case 8.F/12

Unroofing of the intramural LM (2008-3-24)- mild AR(grade 1) on post Op Echo

Immediate
post Op CT

3D reconstruction
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e Case 8. 7yr Follow-up (2015-5-18)

Aortic regurgitation developed, probably associated with commissural manipulation during unroofing surgery

Mild leaflet prolapse of RCC and LCC Mild LV enlargement
AR grade 2 on echo



KC R ~ ‘,E‘l;:;:{'\ : The 80th Korean Congress of Radiology and Annual EVERLASTING EVOLUTION
L. \J £_."=F Delegate Meeting of the Korean Society of Radiology FOR PATIENT-CENTERED CARE

Take home messages

* Surgical repair techniques of AAOCA
* Unroofing of the intramural segment
* Transection and reimplantation
* Neo-ostium creation
* Othertechniques including CABG

* Postoperative complications
* Myocardial infarction
* Aortic regurgitation
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