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MEET THE EXPERT UNPLUGGED



𝐓𝐡𝐞 𝐚𝐨𝐫𝐭𝐚 𝐚𝐬 𝐚𝐧 𝐨𝐫𝐠𝐚𝐧  
- officially recognized as the 24th human organ, with its own structure and physiology



The ideal diameter for elective operation would ideally be the point at which 
the natural history surpasses the elective surgical risk

DISSECTION 
RUPTURE

SURGERY

Preemptive surgery



Current outcomes for ascending aorta and arch 
replacement are excellent for elective repair;  

however 

results deteriorate for non-elective status, suggesting that 
increased screening and/or lowering thresholds for 

elective intervention could potentially improve outcomes



Only 24 (2.3%) centers 
performed ≥ 50 cases 

annually!



2006-2024



Zafar MA, Li Y, Rizzo JA, et al. Height alone, rather than body surface area, suffices for risk estimation in 
ascending aortic aneurysm. JTCVS 2018;155:1938-50

More, rather than one,  
“hinge points”

Surgical replacement is indicated when the risk of spontaneous 
rupture or dissection surpasses the risk of significant complications 

associated with surgical intervention



Ascending aorta increases in size by approximately 7.65 mm consequent to an acute type A dissection

Mansour AM, Peterss S, Zafar MA, et al. Prevention of Aortic Dissection Suggests a Diameter Shift to a Lower Aortic Size Threshold for Intervention. Cardiology 
2018;139:139-46

?True aortic size just prior to the dissection?
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2024 Guidelines

Low-surgical-risk setting 
Experienced Aortic Team

Shared decision with the Patient 
• patient’s lifestyle  
• occupation  
• compliance with medical therapy and surveillance 
• psychological aspects

Phenotype







Concomitant/associate surgery



TAV



BAV 

HTDA





Diameters and measurements for gauging of the aortic root

CCT is recommended to assess 
the maximum diameter at 4 

levels, as in echo

It is recommended to measure diameters using the 
inner-inner-edge technique at end diastole  

on the strictly orthogonal plane to the centerline 
orientated to the axis of blood flow of the 

corresponding segment.  

Multiplanar reformats



Echocardiography. 2017 Mar;34(3):453-461 



Left ventricular long-axis images

Right off-center cut

Bisecting cut

This study shows the diameters of the sinuses of Valsalva 
to be, in general, a mean of 2 mm larger when 
measured using off-center cuts, in particular the right 
o f f - c e n t e r c u t w h i c h c o r r e s p o n d s t o t h e 
echocardiographic diameter (RC-NC)

Maximum root diameter should be taken from 
sinus-to-sinus diameter rather than sinus-to 
commissure diameter, as it correlates more closely 
to long-axis leading- edge-to-leading-edge echo 
maximum diameters (ESC guidelines) Echocardiography. 2017 Mar;34(3):453-461 





The curvature of dilated ascending aorta causes substantial variations in stress component 

 magnitudes and may be important in determining the risk of rupture or dissection

circumferential axial



Indexed values 
• Aortic diameter and BSA (aortic size index) 

• AHI (aortic size indexed to the height of a patient) 

• Aortic Cross-Sectional Area/Height Ratio



Aortic diameter and BSA  
(aortic size index ASI)
Davies RR. Ann Thorac Surg 2006;81:169-177

Greater than 2.75 cm/m2 in the moderate risk zone



AHI (aortic size indexed to the height of a patient)
Zafar MA, Li Y, Rizzo JA, et al. Height alone, rather than body surface area, suffices for risk estimation in ascending aortic aneurysm. J Thorac Cardiovasc Surg 2018;155:1938-50.

Moderate-risk category with an AHI of 2.44 cm/m

Height is largely genetically 
predetermined 



Surgery > 10



Almost half of patients not meeting the surgery criterion of aortic diameter of ≥5.5 cm had an abnormally high aortic root 
area/height ratio

Ascending aortic area/ 
height ratio

<10 cm2/m

>10 cm2/m



Survival curves of the subgroup with aortic root  
between 4.5 to 5.5 cm, divided into 4 subgroups

Surgery  <10 cm2/m

No surgery <10 cm2/m

Surgery  >10 cm2/m

No surgery > 10 cm2/m





SURGICAL STRATEGY



Techniques



Remodelling + annuloplastyReimplantation

Bentall



However (in 2011) 
what we did

• 67 years, low risk 
• TAV, no regurgitation 
• No annular dilatation 
• Ascending phenotype 

• Ascending aorta 50 mm  
	 ASI 2.9  

	 Svensson ratio 10 

• Aortic root 46 mm 



…less is more
Supracoronary ascending  

aortic replacement (graft 28 mm)	
aortic root 40 mm



What to do
• 𝐒𝐩𝐞𝐜𝐢𝐚𝐥𝐢𝐳𝐞𝐝 𝐜𝐞𝐧𝐭𝐞𝐫𝐬: stronger call for multidisciplinary “aortic 

teams”  
	 	 	 - carefully measure the aorta 

• In young patients surgical thresholds may incorporate as well as 
aortic length and phenotype also indexed values (ASI, AHI, 
Svensson ratio) 

• Study on aortic histologic changes and aortic curvature might 
help in identifying patients at risk

At centers with experienced surgeons, the threshold for surgical intervention could be lowered



What to do

• Valve-sparing aortic root replacement is reasonable if the 
valve is suitable for repair and when performed by 
experienced surgeons in a Multidisciplinary Aortic Team  

• Elective preemptive surgery at a small aortic root 
diameter increases the chance of receiving a valve sparing 
procedure 

• However, sometimes less is more



AIDA (Aortic International Database) score
❑ Age 
❑ Sex 
❑ Active lifestyle 
❑ Desired pregnancy 
❑ Height (cm) 
❑ BSA (m2) 
❑ HTN 
❑ HTDA 
❑ BAV 
❑ TAV 
❑ Root phe 
❑ Ascending phe 
❑ Aortic root (mm) 
❑ ST junction (mm) 
❑ Ascending (mm) 
❑ Max aortic cross sectional area 
❑ AD hystory 
❑ Grow rate > 3mm/y

❑ Aortic lenght (cm) 
❑ Aortic volume (ml) 
❑ Euroscore II 
❑ STS score 
❑ Concomitant AV surgery 
❑ Concomitant non AV surgery 
❑ Surgeon/center expertise




