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Background

Prevalence: 

• 0.26% AAOCA: 

Anomalous Aortic Origin of a Coronary Artery

Clinical presentation: 

• Vary

Gräni et al. Swiss Med Wkly. 2016
Cheezum et al.  J Am Coll Cardiol 2017
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Variants of AAOCA

Gräni et al. Swiss Med Wkly. 2016

Normal
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Are AAOCA dangerous?

Maron BJ et al. Circulation. 2007 Gräni et al. Eur J Prev Cardiol. 2016

Sports-related sudden cardiac death in the young: autopsies
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14 y/o, chest pain and dizzines while exercise, elevated Troponin

Borns J. Gräni C. et al. Front Cardiovasc Med. 2020
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Issue in adults with AAOCA

• CCTA usage↑ according to US and EU Guidelines for CAD asessment

 AAOCA increasingly diagnosed

 Symptoms are not reliable
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Middle aged/older individuals with AAOCA

1:2 matching: age, gender, 

previous revascularisation, CAD

Gräni C et al. Eur Heart J. 2017 Jul 1;38(25):2009-2016. 

Age 56 ± 11 years
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Parameter
Total 

(n=65)

SCA 

(n=30)

Non-SCA 

(n=35)

AMI 

(n=5)

Angina 

(n=23)

Syncope

(n=7)
P-value

Age (years) 41±23 29±20 52±21 53±26 57±16 34±25 <0.0001

Male sex 48 (74) 26 (87) 22 (63) 3 (60) 14 (61) 5 (71) 0.05

R-AAOCA 47 (72) 20 (67) 27 (77) 2 (40) 21 (91) 4 (57) 0.35

L-AAOCA 18 (28) 10 (33) 8 (23) 3 (60) 2 (9) 3 (43) 0.35

J-CONOMALY Registry - AAOCA

Nagashima K et al. Eur Heart J Cardiovasc Imaging. 2020
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Finocchiaro G et al. JACC Clin Electrophysiol. 2019
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Anatomic high-risk features

Gräni et al. JACC Cardiovasc Imaging 2017

Gräni et al. J Nucl Cardiol 2017

Anatomic high-risk features

Interarterial course

Intramural course

Acute take-off angle

Slit-like ostium

Elliptic vessel shape

Proximal narrowing

≥50% reduction 
of the ostial
minimal lumen 
diameter

≥50% reduction of the 
proximal minimal 
lumen diameter/area 
compared to the 
normal distal reference

Elliptic proximal 
vessel shape 
defined as 
height/width 
ratio of >1.3

Course 
within 
tunica 
media

Take off <45°

Course 
between 
Aorta and A. 
pulmonalis

Intramural course

Acute take-off angle

Slit-like ostium

Elliptic vessel shape

Proximal narrowing
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Variants of AAOCA

Gräni et al. Swiss Med Wkly 2016

Retroaortic

course

Pre-pulmonic

course

Interarterial 

Course = «Malignant»?
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Intramural course

Bigler & Gräni C et al. J Am Heart Assoc 2022

Jiang et al. JTCVS Tech. 2022

Normal

Intramural course
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AAOCA with interarterial course with & without intramural course
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AAOCA with interarterial course with & without intramural course

Aorta

Aorta

PA
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False concept: scissor like compression of interarterial course

Schütze, Räber, Gräni et al. Eur Heart J Case Rep 2024

HR Rest HR Stress Max HR (220 

- Age)

BP Rest BP Stress PAP Rest PAP 

Stress

CoP Rest CoP

Stress

67 150 168 116/64 142/63 22/11 47/24 100/59 95/60
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Pathophysiology

Bigler & Gräni et al. 2021 Front. Cardiovasc Med 2021

Most important factors for dynamic 

compression:

• Increased stroke volume

• Blood pressure (systole/diastole)

• Heart rate

Other factors to consider 

• Pre-load

• Afterload (Microvascular Resistance)

• Stiffness of the Aorta 
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Invasive assessment

• Dobutamin-volume: Assessment of fixed + dynamic stenosis

- FFRDobutamine and IVUSDobutamine

- Max. Dobutamine 40µg/kg per body weight per minute + ~3’000ml ringer lactate + 1mg atropine

Bigler, Räber et al. Contemp Clin Trials Commun 2024
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CCTA predictors for hemodynamic relevance in R-AAOCA-IA-IM

Stark, Räber, Gräni et al. Circulation. 2025
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CCTA versus Dobutamin FFR reference in R-AAOCA-IA-IM

N=50

 Not all “malignant” (hemodynamically relevant)
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Outlook: Digital Twin and Artificial Physical Twin
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Computational fluid dynamics

Bigler & Gräni et al. JACC Case Rep 2022

Stark & Gräni et al. J Cardiovasc Dev Dis 2023
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3D printed flow loop AAOCA

Illi & Gräni et al. JACC Case Reports 2025
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3D printed flow loop AAOCA

Illi & Gräni et al. JACC Case Reports 2025



Insel Gruppe –

3D printed flow loop AAOCA

Illi & Gräni et al. JACC Case Reports 2025
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Shiri & Gräni et al. Nature Comm 2025
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Shiri & Gräni et al. Nature Comm 2025
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Conclusions

 AAOCA numbers in adults increase, CAD more important, but AAOCA can become relevant later in life

 Thorough anatomical assessment & ischemia testing important

 Invasive testing preferred over noninvasive stress (CAVE: evidence needed!)  use physical or dobutamine testing 

 R-AAOCA-IA-IM: 25% hemodynamic relevant  Mortality is low, mostly «innocent» bystanders 

 Future role: computational fluid dynamics / 3D print for ischemia simulation & intervention planning in AAOCA
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AAOCA Therapy

Bigler & Siepe & Gräni C et al. J Am Heart Assoc 2022
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Unroofing
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Vorher                                                               Nachher    

Unroofing
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Reimplantation

Bigler & Siepe & Gräni C et al. J Am Heart Assoc 2022
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Reimplantation

Bigler & Siepe & Gräni C et al. J Am Heart Assoc 2022
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n=71
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Beispiel für Notwendigkeit dergleichzeitigen Mit-Behandlung: LCx

from RC-Sinus beim Wurzelaneurysma

Before aortic root surgery
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Koronarfisteln

Häufig Zufallsdiagnose

Selten relevant mit Symptomen

Interventionell und 

chirurgischleicht behandelbar
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Vielen Dank für die Aufmerksamkeit


