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Objectives

1. Review the genetic causes of heritable thoracic aortic aneurysm
disease

2. Demonstrate how timely genetic testing can direct patient care and
decrease mortality by impacting surveillance, type & timing of aortic
surgery and medical treatments

3. Review the limited data on the genetics of bicuspid aortic valve
disease and identify some of the “high risk” markers



Heritable Thoracic Aortic Aneurysm Disease
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Montalcino Aortic Consortium Registry




Comparative Risks of Initial Aortic Events
Associated With Genetic Thoracic Aortic Disease

Regelado et al. JACC 2022 Aug 30;80(9):857-869.
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Clinical Presentation By Gene

Regelado et al. JACC 2022 Aug 30;80(9):857-869.



Aortic Event by Genetic Variant

Regelado et al. JACC 2022 Aug 30;80(9):857-869.
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Medical History

Aortic dissection from AAo to iliac bifurcation s/p Bentall (1998)

Recurrent bowel obstructions
Recurrent “TIAs”
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ACTA2 & Premature Atherosclerotic
Coronary Artery Disease

c.115C>T (p.Arg39Cys)
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ACTA2R149 Aortopathy & CAD



Statins suppress atherosclerosis In ACTA2 R149 Mice
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2022 Aortic Guidelines For Genetic Testing

2022 ACC/AHA guideline for the diagnosis and management of aortic disease J Thorac Cardiovasc Surg 2023 Jun 28



Genetic Testing



Aortopathy Team



Surgical Recommendations
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*certain specific pathogenic variants, women with TGFBR2 and small body size, severe extra aortic
Features, family history of dissection (especially at young age or relatively small aortic size,
Aortic growth rate > 0.3 cm/year

2022 ACC/AHA guideline for the diagnosis and management of aortic disease J Thorac Cardiovasc Surg 2023 Jun 28



Dissection




Bicuspid Aortic Valve

Isolated Bicuspid Valve with BAV Isolated Bicuspid Valve with
aortopathy HTAAD gene

1-2% of the population + 10 % of the population (TGFBR1&2, FLNAA,

5% lifetime risk of aortic dissection ACTA2)

Maximal site of dilation is ascending aorta « >50% lifetime risk of aortic dissection

Aortic stenosis may be present « Maximal site of dilation is aortic sinuses

Associated with other left heart obstructive  Aortic stenosis not present — normal functioning or

lesions isolated aortic insufficiency
Family history of BAV without dissection Family history of aortic dissection
Genetic testing on a research basis « Genetic testing warranted




Conclusions

1. 20% of patients with sporadic aortic aneurysms will have a genetic basis to their
disease

2. Genetic mutation has a greater impact than aortic size on risk of aortic dissection

3. Genetic testing can direct vascular imaging, affect timing of surgery , impact
medical therapy and prevent death from dissection in other affected family
members
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