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We have supported size criteria for intervention
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We have supported size criteria based on our extensive Yale Aortic Institute Database:
 4500+ patients
 33+ years of f/u 

AATS/ACC/AHA Guidelines   2022 Isselbacher
EACTS/STS Guidelines 2024 Czerney YES!!     5 cm



NON-SIZE CRITERIA WE HAVE FOUND TO BEAR ON AORTIC RISK
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TAKE HOME MESSAGEPARAMETER

Pain mandates surgery.Pain1

A bit better than diameter.Length/Tortuosity2

Powerful criterion. Genes3

Powerful criterion. Family History4

No longer a separate risk factor.Bicuspid Aortic Valve5

Protective!Diabetes6

Enter into decision-making “gestaldt”.Aortic stress (exercise, BP)7

Nearing validation.Biomarkers (“RNA Signature” 
test)8

Nearing validation.KIF69

Root more malignant than ascending.Root vs. Asc10

PET “light-up” implies activity and rupture riskPET Imaging11

Elefteriades JA et al. AORTA. 2023



Pain
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Figure courtesy of Boudoulas H, Stefanadis, C. The Aorta: 
Structure, Function, Dysfunction, and Diseases. Informa 2009.

Pain is the only avenue by 
which the aorta can  ”speak” 
to us.

A Symptomatic Ascending 
Aortic Aneurysm Merits 
Replacement: Regardless of 
Size

Elefteriades JA et al. Ann Thorac Surg. 2005. 



In patients with pain, we often find pathology 
corresponding to painful symptoms.

Spontaneously aborted dissections in two 
ascending aortic aneurysm patients with pain



• Ascending Aortic Length > 13 cm is critical. 
• 5X increase in adverse events. 

Length/Tortuosity

Wu J, Zafar MA, Elefteriades JA , et al. Ascending Aortic Length and Risk of Aortic Adverse Events: The Neglected Dimension. J Am Coll 
Cardiol 2019;74:1883-1894.



Length/Tortuosity

Wu J, Zafar MA, Elefteriades JA et al. Ascending Aortic Length and Risk of Aortic Adverse Events: The Neglected Dimension. J Am Coll Cardiol 2019;74:1883-1894.



• Chart limited to genes "Definitive", "Strong", "Moderate", or 
"Limited" level of evidence for association with TAA. Genes 
without substantial evidence are deliberately omitted.

• When there is a range of diameters recommended, for 
simplicity, we have indicated the lower limit.

• This chart is intended for general guidance. Full clinical 
decision-making should be made for any specific patient. 

"Timeline" for Surgical 
Intervention for Ascending 

Thoracic Aortic Aneurysms (TAA)

5.0

Use the ”Sizeline” to gauge appropriate 
time for surgical intervention. Genes

Elefteriades JA, et al. JTCVS Open. 2024.



Family History

3X increased risk

Ma WG, Chou AS, Elefteriades JA , et al. Positive family history of aortic dissection 
dramatically increases dissection risk in family members. Int J Cardiol 2017;240:132-137.



Diabetes

Diabetes plays protective role—against enlargement and 
dissection.

Astrand H. Reduced aortic wall stress in diabetes mellitus. Eur J Vasc Endovasc.Surg. 2007..

IMT Ao wall stress

Law of Laplace
T = p X d

t



Aortic stress (exercise, BP)



Weightlifting and Blood Pressure

JAMA. 2003 Dec 3;290(21):2803. 



KIF6



PET Imaging

PET imaging may reflect inflammation and degradation of aortic wall. Sign of advanced pathologic 
state, predictive of rupture. 

Sakalihasan N, Michel J-B, Powell JT, Kuivaniemi H, Defraigne J-O, et al. Nature Reviews Disease Primers. Oct 2018. 



TAKE HOME MESSAGETOPIC
Must consider denominator of patients at risk.The “Aortic Size Paradox” (IRAD)
Good start—Served us well.Diameter (Brief)
Pain mandates surgery.Pain1
A bit better than diameter.Length/Tortuosity2
Powerful criterion. Genes3
Powerful criterion. Family History4
No longer a separate risk factor.Bicuspid Aortic Valve5
Protective!Diabetes6
Enter into decision-making “gestaldt”.Aortic stress (exercise, BP)7

Nearing validation.
Biomarkers (“RNA Signature” 
test)8

Nearing validation.KIF69
Root more malignant than ascending.Root vs. Asc10
KEYJudgment 
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Artificial Intelligence ROC CurveDiameter Alone 

POSITIVE PREDICTIVE ACCURACY 98%

AUROC 0.59 AUROC 0.86

Elefteriades JA et al. Presented at SVS 2024. 
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We look forward very 
soon to adding direct 
calculation of “wall 
stress” to the variables 
available to our AI 
calculations.

We anticipate this addition 
will increase prediction 
accuracy even further. 

Note severely 
increased wall 
stress at the 
junction of the 
aortic root with the 
ascending aorta: 
just where we see 
clinical tears in 
Acute Type A 
Dissection.

Liang L, Sun W, Elefteriades JA et al. 




