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Class I (IIa) 
recommendations

Degenerative AA Bicuspid AA Marfan AA

Size > 55mm 
Growth rate > 5mm/yr Size > 50mm 

Size > 45 + risk

Size > 55mm 
Growth rate > 5mm/yr 
Size > 50mm + risk

RISK 
Aortic coarctation 

FH dissection/SCD 
Growth >3mm/year 

HTN

RISK 
FH dissection/SCD 
Growth >3mm/year 

Severe AI/MR 
Desire pregnancy

J Thorac Cardiovasc Surgery 2019 
ESC Guidelines 2014



Size and outcome



Normal and How to Measure



Anatomy

Erbel. 2014 ESC Guidelines



What is normal? 
Aortic ROOT  

• Normal by Age and Body Surface 
Age

>40 yearsChildren & Adolescent 20-39 years

Roman. Am J Cardiology 1989; 64: 507-12



Normal by location
GENERAL

AORTIC ROOT 3.7cm

ASCENDING 3.6 cm

DESCENDING 2.5 cm



Changing aorta

• Elongate 

• Tortuous

Adriaans BP, et al. Heart 2018;104:1772–1777. doi:10.1136/heartjnl-2017



Understand modalities

• 2D or 3D 

• Contraindication to the modality 

• Blind spots 

• Other information obtained during study 

• Availability and expertise at YOUR centre



TTE



TTE



TEE



CT/MRI



Measurements
• Method 

• Leading Edge to Leading Edge 

• Outer Edge to Outer Edge 

• Inner Edge to Inner Edge 

• EKG gated/ non gated 

• Systole/Diastole/largest 

• Contrast or Noncontrast 

• Axial or MPR (Double Oblique)



Methods

Leading edge to 
Leading edge

Inner edge to 
Inner edge

Outer edge to 
Outer edge



• 1148 healthy 
adults 

• Median age 45, 
range 16-92 y.o. 

• 53% women 

• Mean BP 
124mmHg 

JASE 2016;29:166-72



Measurements
• Method 

• Leading Edge to Leading Edge 

• Outer Edge to Outer Edge 

• Inner Edge to Inner Edge 

• EKG gated/ non gated 

• Systole/Diastole/largest 

• Contrast or Noncontrast 

• Axial or MPR (Double Oblique)



Double Oblique

Mendoza D, Weinsaft J et al. Ann Thorac Surg, 2011;92:904



Measure perdenicular to long 
axis

2015 JASE Aorta Guidelines



Aortic Root -Echo

2015 JASE MMI Thoracic Aortic Guidelines

Measurement at end -diastole



Aortic ROOT- CT/MR



Aortic Root Gated CT/MRI



Imaging Modalities

• 3mm change is not reflective of a significant change 

• Understand the style of your MRI/CT acquisition and reader 

• Compare serial measurement of change (>1) 

• Ensure the measurements are at the same location 

• Select modality based on area of dilation and need for other 
information 

• Should have a CT/MRI with 3D at least once





Beyond Degenerative AA



Case 1

• 45 y.o. male with worsening dyspnea known to have a 
bicuspid AV





Bicuspid with right/NC fusion



Aorta

Axial stack 44mm Oblique cine 47mm



Double Oblique- 47mm





VCU MRI Technique

• EKG gated cine measurements 

• Especially for aorta root but also for ascending aorta 

• Largest measurements  

• Double Oblique/MPR with contrast 

• Addition of 4D flow



Class I and IIa 
recommendations

Bicuspid AA

Size > 55mm 
Growth rate > 5mm/yr 
Size > 50mm + risk

RISK 
Aortic coarctation 

FH dissection/SCD 
Growth >3mm/year 

HTN
J Thorac Cardiovasc Surgery 2019 

ESC Guidelines 2014 
ACC Valvular Update 2016

Size > 45mm 
Severe AS



Case  2
• 35 y.o. female with Marfan’s syndrome presents for her annual physical 

exam and discussion for pregnancy 

• Physical Exam 

• BP 130/80 HR of 80 bpm; height 66 in; weight 105lbs; BSA 1.56 m2 

• HEENT: arched palate 

• Chest: Mild pectus excavatum with normal BS 

• CV: normal S1 S2 RRR







MRI: sinus of valsalva:  
3.6 cm x 3.1cm x 3.8 cm  



MRI: Ascending Aorta 2.6 x 2.8cm



Identification of Risk in 
Marfan’s 

• Aortic ratio: 

• comparison of measured to expected measurement 
for age and BSA 

• 18-40 y.o. adult Predicted = 0.97 +(1.12 X BSA)

Legget. Heart 1996;75:389-395

Aortic dimension= 3.7
Predicted=2.7

Aortic ratio of 1.3



Class I recommendations

Marfan AA

Size > 50mm 
Size > 45mm + risk

RISK 
FH dissection/SCD 
Growth >3mm/year 

Severe AI/MR 
Desire pregnancy

J Thorac Cardiovasc Surgery 2019 
ESC Guidelines 2014



Understand modalities

• 2D or 3D 

• Contraindication to the modality 

• Blind spots 

• Other information obtained during study 

• Availability and expertise at YOUR centre 

• Consistent place and modality



Case 1


