
PROPHYLACTIC AORTA SURGERY 
AT 45-55 mm Which Risk Factors? 

Alessandro Della Corte, MD, PhD 
II University of Naples – Cardiac Surgery 
A.O.R.N. dei Colli Hospital, 
Naples, Italy 



Faculty disclosure 
Alessandro Della Corte 

I have no financial relationships to disclose. 



The New Guidelines 

Eur Heart J 2014;35:2873-926 



Threshold Diameters 
 
Non-Syndromic and BAV w/o r.f.: 55 mm 
 
Marfan w/o r.f.: 50 mm 
 
BAV+ r.f.: 50 mm 
 
Marfan + r.f.: 45 mm 
 
LDS or VT4-EDS: 43 mm ? 
 
Concomitant AVR: 45 mm 



“Which Risk Factors?” 

Marfan 

BAV 

…“including but limited to”? 



ACCF/AHA guidelines 2010 
for Thoracic Aortic Disease 



Coady MA et al. JTCVS 1997 

Average risk of acute aortic events 
as a function of the diameter 

The Available Evidence 



Koullias G et al. JTCVS 2005 



Jondeau G et al. Circulation 2012 

Aortic Event Rate in the Marfan Population: 

“Natural history” or “Clinical history” ? 



Michelena HI et al. JAMA 2011 

Aortic Dissection is a rare event in the BAV Population 

Risk of ac ao ev in the BAV 
population: 0.3%/pt-year Hardikar AA et al. JACC Img 2013 



“The conundrum of BAV aortopathy” 

Eleid MF et al. Heart 2013 Rylski B et al. Ann Thorac Surg 2014 

Aortic Dissection occurs at greater diameter with BAV 

Della Corte A, EJCTS 2015 



The Principle on which prophylactic surgery of the ascending aorta is based 

NOTE: POST-DISSECTION DIAMETERS ! 



Hospital referral 

Sundt TM - JTCVS 2010 
Elefteriades JA – JTCVS 2014 



Lack of Evidence 

Which indexing method for the aortic diameter? 

Davies RR et al. ATS 2006;81:169-77   diameter/BSA   
Svensson LG et al. JTCS 2003;126:892-3  CS-area/height 



A simulation of usage of different indexing methods in 640 pts 

 
•  4 different criteria: 

  - absolute diameter   

  - Aortic Ratio   

  - Aortic Size Index (diameter/BSA) 

  - CSA/h ratio  

• 15 to 47% patients reached indications according to the absolute 
diameter threshold, but not by indexing methods 

•  7-16% patients did not reach surgical indication by absolute size, but 
should have been operated on according to an indexing method 

Della Corte A, et al. unpublished 



Concordance 
with diameter 

Concordance 
with ASI 

Concordance 
with CSA/h 

Concordance 
with AR 

Indication by 
diameter 

100% 80% 86% 
 

85% 

Indication by 
ASI 

80% 100% 84% 83% 

Indication by 
CSA/h 

86% 84% 100% 93% 

Indication by 
AR 

85% 83% 93% 
 

100% 

Della Corte A, et al. unpublished 

• Overall, only in 72% of patients indications were consistent by all methods 



Former studies on the risk of aortic events considered rupture & dissection together 

Rylski B et al., JACC 2014 





Need for non-dimensional criteria of risk stratification! 

The Principle Revisited 



Mechanical Response 

Hemodynamic Forces 

Aortic Wall Remodelling 

Mechanical Failure 

to 

Genetics 

Distinguish between 
rutpure and dissection! 



Genotypic Markers 
• Sequencing of known genes 
• Unknown genes? 

Functional and Biological Markers 
• Wall stresses 
• Aortic wall biomech properties 
• Circulating biomarkers? 

“Which Risk Markers?” 



Examples of patient-specific finite element modelling 
of the aortic root: computation of wall stress 



Novel Imaging Predictors of Aortopathy Progression 



Genotypic Markers 
• Sequencing of known genes 
• Unknown genes? 

Functional and Biological Markers 
• Wall stresses 
• Aortic wall biomech properties 
• Circulating biomarkers? 

Phenotypic Markers 
• Valve type (BAV, TAV) and function 
• Aortic shape  
• Anatomic variants (bovine arch) 
• Wall thickness 
• Aorta elongation 



Examples of anatomic risk markers 



The “Aortic Phenotype” 

? 

Geometric factors may include elongation of the ascending, 

asymmetric dilatation, arch curvature, “loss” of STJ etc. 



Does a 50 mm root dilatation 
imply similar risk of dissection as 
a 50 mm ascending dilatation? 
(may apply to both BAV and TAV) 

Valvulo-aortic Phenotype in BAV 
aortopathy 



Root phenotype 
(dilated, root>asc) Non-dilated Aorta 

Ascending phenotype 
(dilated, asc>root) 

Della Corte A, et al. EJCTS 2007;31:397-405  

Valvulo-aortic Phenotype in BAV aortopathy 



 
• Aortic stenosis 
• Older age 
• Hypertension 
• RN type 

 
• Aortic regurgitation 
• Younger age 
• Male sex 
• Taller stature 
• RL type 

20% dilatations 80% dilatations 

Root phenotype  Ascending phenotype  



Della Corte A, et al. JACC Img 2013 



Root phenotype: may 
account for about 80% of 

aortic dissections in BAV pts 



Does a 45 mm dilatation with 
severe AV stenosis imply similar 
risk of dissection as a 45 mm 
dilatation associated with severe 
AV regurgitation? 
(may apply to both BAV and TAV) 
 

Valvulo-aortic Phenotype in BAV 
aortopathy 



• Aortic diameter 40-50 mm 
 

• Only AVR 
 

• Mean f-up time: 10 yrs 

JTCVS 2012 



CONCLUSIONS 

 The current practice of prophylactic surgery for ascending aorta 
dilatation yields good results in terms of safety, but is inspired by 
principles and criteria that appear not so robust today as in the past  

 The important new aspect, in the ESC 2014 guidelines was the 
adjunct of risk criteria beside the diameter (a call for better 
stratification) 

 Further non-dimensional criteria for prediction of the individual risk 
of dissection should be developed and validated in the near future 

 We need to expand our knowledge about the biomolecular and 
biomechanical determinants of acute aortic events 

  In BAV aortopathy, surgery may be considered between 45 and 55 
in the presence of the “root phenotype” (more severe form – risk of 
dissection – chance of sparing the valve?), while probably some 
BAV stenosis patients (AVR) should not be treated at 45 mm 



Thank you 
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