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Suggested reading 



Atherosclerotic  
   Aneurysm 
   Atheroembolic disease 
   Rupture 
   Pseudoaneurysm 
   Penetrating ulcer 
   Dissection 
   Intramural hematoma 
Non-atherosclerotic 
   Cystic medial necrosis 
   Aneurysm 
   Aortic dissection 
   Intramural hematoma 
   Anuloaortic ectasia 
Inflammatory/infectious  
   Takayasu arteritis 
   Giant cell arteritis 
   Endocarditis 
Miscellaneous  
   Trauma 
   Intraluminal thrombus 
   Poststenotic dilation 
   Hypertension 
   Aortic insufficiency/Stenosis  
   Iatrogenic injury

Aortic disease



Kick off Ques
Aortic anatomy
Basic Measurements by echo 
Brief comparison of modalities 
Dissection (acute and chronic)
Aneurysms
False alarms
Bicuspid aortic valve/aortopathy
Coarctation
Marfan
Loeys‐Dietz
Atherosclerotic Disease
Kick off Ques ( Ans)

Objectives



Question 1

The following 
measurement  
of the aortic root on  
2D TTE follows ASE  
guidelines  

a true 
b false  



Question 2
In the provided arch view  
choose the most appropriate 
response for this movie clip 

1. normal suprasternal view 
2. arch dissection  
3. arch aneurysm 
4. anomalous venous drainage



Question 3

Which of the following conditions associated with aortic 
aneurysmsis called by TGFBeta or SMAD 3 mutation with systemic 
connective tissue involvement  ? 

a. Bicuspid Aortopathy  
b. Loey Dietz syndrome 
c. Marfan syndrome  
d. Ehlers-Dalos syndrome



Question 4

Which of the following characteristics is true for identifying 
a false lumen (FL) from true lumen (TL) in aortic 
dissection ? 

1. FL is smaller in size than true 
2. Systolic compression is usually seen with FL 
3. Color flow can be seen from FL to TL 
4. Flow is brisk in FL



! The aortic annulus represents the junction of the 
proximal ascending aorta with LVOT.  

! It is part of the fibrous skeleton of the heart and 
is contiguous with the anterior mitral valve leaflet 
and perimembranous septum. 

! Relatively resistant to dilation. 

! Annulus dimension is very close to LVOT 
dimension.

Normal Anatomy



! The geometry of the sinotubular junction is a 
crucial feature of normal aortic valve 
coaptation.  

! Insertion of aortic valve cusps is continuous 
from the level of the annulus up through the 
sinuses to the level of the sinotubular junction. 

! Dilation of the sinotubular junction can result 
in malcoaptation of the aortic cusps resulting 
in secondary aortic insufficiency.



Normal Aortic Anatomy

root

modified from



Normal Aortic Root Measurements 
Male                                          Female 

age : 1-15                   16-39             >/=40



! Aorta size is related most strongly to body surface 
area (BSA)and age. 

! Indexing by height avoids the influence of overweight 
on BSA ( limitation of large data) 

! Avoid overestimation with oblique segments,  
   perform measurement only when circular sections are 
obtained. 

! Measurements of descending thoracic aorta in short 
axis and of the aortic arch in long axis are 
recommended.



Typical  Echo Views for Aorta Interrogation



! Although TTE is not the ideal tool for 
visualizing all aortic segments, important 
information can always be gained by careful 
use of all echo windows. 

! In all patients with suspected aortic disease, 
the right parasternal view is recommended for 
estimating the true size of the ascending 
aorta. 

! Underutilized : Right parasternal 

TTE







! The aorta can be visualized from the annulus 
through the ascending and arch portions and 
the descending thoracic aorta to the level of 
the gastroesophageal junction 

! Has several advantages:  

1-Proximity of the oesophagus and the thoracic 
aorta permits high resolution images.  

2- Availability of multiplane imaging permits 
improved incremental assessment of the aorta 
from its root to the descending aorta. 

TEE





A short segment of 
the distal ascending 
aorta, just before the 
innominate artery, 
remains unvisualized 
owing to interposition 
of the right bronchus 
and trachea (blind 
spot)!!! 

TEE views of innominate 
and left carotid are 
usually suboptimal 



! Clinical presentation can be identical to other 
conditions in  ( Acute Aortic Syndrome).  

! Typically in the setting of aortic dilatation. 
! 40% in aortas smaller than 5 cm! 

! Usually there is more than one communication point 
between true and false lumen.  

! Classically begins at the ligamentum arteriosum or  
Ascending Ao. 

Aortic dissection





Echo Assessment in Aortic Dissection



True vs False Lumen :  Key findings



TTE views of massive aortic dilation and dissection







• Rupture 

• Tamponade 

• Aortic regurgitation 

• Coronary artery involvement 

• Other branch vessel involvement

Aortic Dissection Complications 



(A) effacement of dilation of the sinotubular junction resulting in 
malcoaptation of the aortic valve  
(B)  intrinsic aortic valve disease  
(C) disruption of the insertion of an aortic cusp 
(D) prolapse of a portion of the intimal dissection flap through the aortic 
valve, which serves as a conduit for aortic regurgitation (D).

Mechanisms of Aortic Regurgitation in Dissection  
              Echo Insights



Coronary Artery Involvement on TEE with AD



Comparison of Imaging Modalities for Imaging Aortic Dissection

n=1139, MGH database

IRAD registry

Sensitivity Specificity

real world



Comparative Strengths of Modalities for Acute Aortic Syndrome 

Ciggarora et al 
Isselbacher et al



! Not every line in the Aorta is dissection! 
! Reverberation artifacts are very common in the Aorta 
(40%). 

! Usually from the posterior wall of the ascending 
aorta or the posterior wall of the right pulmonary 
artery. 

! Clues to differentiate: 
1- Color Doppler 
2- moving in parallel with the reverberating structures 
3-Double the distance from the probe

All that Glitters in Not A Flap on Echo 



Pseudo Dissection Flaps

features               solution



36



Mirror Image



Intra Mural Hematoma (IMH)

-Variant of Aortic dissection, usually result from rupture 
of vasa vasorum, resulting in hematoma in the medial 
space BUT no communication with the Lumen. 
-16% will progress to AD. 
-Clinical presentation, prognosis and treatment is  the 
same as AD. 



• Localized thickening of aortic wall 
          -  Usually crescentic  
          -  Occasionally  circumferential 
          -  Echo-lucent spaces common 

• Relatively smooth luminal surface 

• Absence of dissection flap 

• Maintenance of circular lumen

Intra Mural Hematoma (IMH)



! It usually begins with dilatation of the aortic sinuses, 
which progresses into the sinotubular junction and 
ultimately into the aortic annulus. 

!  Compared with atherosclerotic aortic aneurysms, 
aortic aneurysms in Marfan syndrome commonly occur 
in younger patients and enlarge more rapidly. 

! Main mechanism for AI is dilatation of the ST junction.

Marfan Syndrome





Marfan Syndrome Aorta Surveillance 



Loeys-Dietz Syndrome

27 year old male with Loeys Dietz Syndrome, SMADD3 mutation and severe 
MVPS MR s/p MV replacement for followup for MR 

his brother



MRI surveillance 



Intense and Close Surveillance in LDS is Needed 



Bicuspid Aortic Valve and 
Aortopathy

BAV is most common  congenital disorder 0.5-1.5%  of population 

sporadic AD transmission : M: F = 3: 1



Types of BAV fusion



Aorta issues in BAV
At autopsy upto 35% reported to have aortic 
involvement 

Can occur at any level mainly unto ascending aorta 

AS does not need to be present for aorta 
enlargement  

Intrinsic wall abnormalities ( elastin fragmentation, 
fibrillin issues,cellular apoptosis,  MMP over 
expression , location of the outflow jet hitting aortic 
wall all contribute )





BAV -Aorta surveillance 



BAV/Aortopathy

Shones complex 

Williams syndrome 

Turner syndrome

9% prevalence  of BAV in 1st degree relatives 
ACC guidelines recommend echo screening  
in all first degree relatives 
1/3 of first degree relatives of BAV patients 
have aorta dilation despite trileaflet valves 



40 year old male with HTN and with family 
history of bicuspid aortic valve and heart 
murmur 

50-70% of Coarctation cases have associated BAV 
< 10% of cases of BAV have associated Coarctation 
Remember Shone complex association /Turner syndrome  



 Mild Coarctation



! Usually just distal to the Left SC artery 
( Preductal or post ductal). 

! Best seen on suprasternal windows. 
! Doppler:  
-Peak gradient can be obtained, 
-Look for  persistent diastolic flow. 
! Account for Proximal velocity if >1.5 m/s. 
! Peak gradient calculation ( remember prox 
velocity) as part of Bernoulli equation  

Coarctation of the Aorta



 Severe Coarctation



! most often arise from the right sinus. 
! highly variable in size and by definition 
communicate with the sinus by a relatively 
wide mouth. 

! typically protrude down into the right atrium 
! rupture typically causes acute decompensation  
! continuous murmur 

Sinus of Vasalva ANEURYSM





! DA>Arch>Aao. 
! The morphology of atheromatous plaques is 
dynamic, with frequent formation and 
resolution of mobile components. 

! Highly prevalent (51% of the population over 
45 years) 

! Simple vs Complex 

 Aortic Atheroma 



Aortic Atheromas
Simple Atheromas 

Protruding  
< 4 mm  

No mobile debris 
No surface ulceration 

Complex Atheroma 
Protruding  
> 4 mm  

Mobile debris 
> 2mm ulceration

Katz et al JACC 1992



Complex Atheroma



Pregnancy In Aortopathies 



Pregnancy  and Surgery 
Recs In Aortopathies 



Sports in Aortopathies

Circulation 2015;132



Thresholds for surgical 
referral: Thoracic Aneurysms  



Question 1
The following 
measurement  
of the aortic root on  
2D TTE follows ASE  
guidelines  

a true 
b false  

Measurement tips 
should be made perpendicular to long axis of aorta 
largest diameter from right coronary sinus to non coronary sinus  
leading edge to leading edge ; preferable in diastole  
Contrast that with LVOT measurement : mid systole / inner edge to inner edge 



Question 2

Correct answer : normal suprasternal view 

brachiocephalic 
vein

rt PA

normal suprasternal view 
arch dissection  
arch aneurysm 
anomalous venous drainage

?



Question 3

Which of the following conditions associated with aortic aneurysms 
is caused by TGF-Beta or SMADD 3 mutation with systemic 
connective tissue involvement  ? 

a. Bicuspid Aortopathy  
b. Loey Dietz syndrome 
c. Marfan syndrome   
d. Ehlers-Dalos syndrome

annual or biannual 
echocardiograms 

annual computed tomography 
angiography (CTA) or magnetic 
resonance angiography (MRA) 
brain to pelvis 

cervical spine X-rays

Surveillance 



Question 4

Which of the following characteristics is true for identifying 
a false lumen (FL) from true lumen (TL) in aortic 
dissection ? 

1. FL is smaller in size than true 
2. Systolic compression is usually seen with FL 
3. Color flow can be seen from FL to TL 
4. Flow is brisk in FL



Thank you


