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ÅAortic diseases are important cause of cardiovascular morbidity & mortality. 
ÅExcept for acute aortic syndrome or aortic rupture, aortic diseases are asymptomatic 
& with no abnormalities on physical examination
ÅDiagnosis & follow -up depend exclusively on imaging techniques.
ÅEchocardiography plays an important role in the diagnosis & follow -up 
of aortic diseases. 
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Include 
È Trans-thoracic echocardiography, TTE 
È Trans-esophageal echocardiography , TEE 
È Abdominal ultrasound
È Intravascular ultrasound (IVUS). 

This presentation will focus on TTE and TEE 
È Methodologies in the assessment of aortic diseases
È Strengths and limitations for use in various    

clinical situations 
È Recommendations for appropriate applications of 

echocardiography.
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(A) Para-sternal long -axis view

(A) Supra-sternal view of aortic arch & great arteries. 
(B) Mid part of the descending thoracic aorta 

visualized by long axis view from apical window .
(C)Abdominal aorta visualized by subcostal view.

Recommendation

ÅTTE permits adequate assessment of several    
aortic segments, particularly the aortic root and 
proximal ascending aorta. 

ÅAll scanning planes should be used to obtain 
information on most aortic segments.

ÅHowever, if inconclusive information or 
abnormalities are present, another imaging 
modality is required to either complete or add 
diagnostic information.
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(A) Ascending aorta in mid esophageal long -axis view at 120°.
(B) Aortic arch in transverse view. 
(C)Descending aorta visualized by transverse view. 
(D) Descending aorta visualized by longitudinal view.

(a)Upper esophageal aortic arch long -axis view
(b)Upper esophageal aortic arch short axis view  

B
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(a) The A -view catheter. 
(b) The A -view catheter in the trachea and left main bronchus.
(c) The A -view distal ascending aorta long -axis view. An image of the trachea and the 

ascending aorta as imaged with the A -view method with plaque formation on the 
posterior and anterior wall: 1) A-view catheter in the trachea,                   

2) Posterior wall of the distal ascending   aorta                
3) Anterior wall of the distal ascending aorta
4) A mobile protruding atheroma indicated by (arrow). 

(d) Diagrammatic representation of the image 

A-view method

Recommendation

ÅTEE is ultrasound technique of choice in
thoracic aorta assessment providing high -
resolution images of the entire thoracic 
aorta except for a small portion of the distal 
ascending aorta near Innominate artery, 
the blind spot.

ÅTEE overcomes limitations encountered by TTE. 

ÅTTE and TEE should be used in a complementary 
manner.
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(Adapted from Devereux et al. 2012)

ÅAccurate and reproducible 
Å2D preferable to M -mode
ÅAorta size is related to BSA 
& age. 
ÅUpper normal range for 
ascending aorta in adults = 
2.1 cm/m2

adapted from Anderson RH, 2007

3D configuration of the aortic root
(A) Schematic representation of the aortic root with its anatomic landmarks
(B) Volume -rendered longitudinal view of the aortic root by transthoracic 3DE. 
(C) By slightly rotating the 3D data set, a better perception of the 3D configuration of 
Valsalva sinuses is demonstrated. 
(D) Further rotating the 3D data set, the ostium of the right coronary artery is seen en 
face in the corresponding sinus. 
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ÅThe 3D spatial configuration of the AV cusps resembles a crown. 
ÅThe cusps are thicker towards their free margin, and semilunar hinge -lines at  
insertion in aortic root wall are noticeable as prominent ridges. 
ÅThe basal attachment of the aortic cusps extend within the left ventricle, below the 
anatomic ventriculo -aortic junction.
ÅTrue anatomic aortic annulus is not actually the ring projected at the most basal 
leaflet insertion ñas usually defined and measured with various imaging 
techniquesñbut a crown -like 3D structure. 
ÅFor these reasons, the term ôaortic annulus õ was deemed inappropriate by 
anatomists, Ho SY, 2009

ÅThe size of aortic annulus and root is influenced by inner pressure and is 
dynamically changing during cardiac cycle by 12 and 16%, Raanani E et al, 2011 

A

Normal anatomy and structure of aortic root 

Measurements of aortic annulus

B
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Recommendation

ÅTTE permits precise and reproducible measurements of 
diameters of aortic root and proximal part of ascending 
aorta.

ÅThe relationship between aorta size and age and body 
surface should be considered when defining normal 
ranges. 

ÅTEE is ultrasound modality of choice for measuring  
size of aortic arch and descending aorta

ÅWith the introduction of 3D more precise measurements 
are taken

ÅCharacterized by irregular intimal thickening 
of at least 2 mm, with increased echogenicity .

Aortic plaque in the descending thoracic aorta visualized by 2-dimensional 
TEE. 
A. Simple atherosclerotic plaque, measuring > 2 mm
B. Complex atherosclerotic plaque with deep ulcerations (arrow). 
C. Complex atherosclerotic plaque with a mobile component (arrow) that 

represents a thrombus. 
Plaque are defined as complex in presence of protruding atheromas of Ó4 mm 
in thickness, mobile debris, or the presence of plaque ulceration,
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Increased embolic risk: 
ÅPlaque thickness Ó4 mm 
ÅSuperimposed mobile lesions (thrombi) on aortic plaques        
ÅUlceration Ó2 mm in aortic plaques 
ÅNon -calcified plaques

The French Aortic Plaque in Stroke group 

Homma S. et al, 2009

ÅThe embolic potential of atherosclerotic aortic lesions during 
invasive procedures or during open -heart surgery is well 
established.
ÅIdentification of significant disease by TEE permits 
alterations in the surgical procedure.

Lindblom D., 2001

Recommendation

TEE is the imaging modality of choice for diagnosing aortic 
atheromas.

Advantages of TEE over other non -invasive modalities, CT and MRI 
include accurate measurement of size and mobility of the plaque in 
real time. 

Severity and location of aortic atheromas should be reported. 

The supra-sternal window may be useful for diagnosis of plaques in 
the aortic arch by TTE when the acoustic window is optimal .
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Aortic Aneurysm
ÅAneurysm is defined as dilation 
of aorta > 50% of normal diameter 
involving all the three layers of  its wall. 
ÅAorta considered to be 
Dilated; diameter varies 3.7 - 5.0 cm
Aneurysmal ; diameter > 5.0 cm and 
Dissected if presents with an intimal flap.

ÅAortic aneurysm is either saccular or fusiform . 

ÅAneurysms are primarily diseases of aging, 
CT disorder, trauma, and hypertension.

ÅThoracic aortic aneurysms are divided into three groups depending on 
location: AA, aortic arch, and descending thoracic aneurysms or 
thoracoabdominal aneurysms.

Para-sternal long -axis view by TTE.
(A) Annulo -aortic ectasia
(B) Ascending aorta aneurysm located 
in  upper part of sino-tubular 
junction.

ÅDeterminants of functional AR with normal AV & ascending aorta aneurysm by 
TEE for planning surgical management strategies :
Mid -esophageal long-axis TEE view showing 
AV and root in end -diastole.
Measurements: made at the level of aortic annulus, 
sinuses of Valsalva & sino-tubular junction. 
The length of cusp apposition (a), 
and  effective height (b) are measured

ÅEnd-diastolic coaptation of cusps tips & annulus plane=Diastolic tenting of cusps 
> 8ð10 mm
ÅSinotubular junction/annulus ratio > 1.6

N. values
a=4-5 mm
b=4-10 mm
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ÅAortic dissection is formed by intimal tear which is contained by the 
media leading to the development of a true and false lumen. 
ÅThe false lumen may extend into branches of aorta in chest or abdomen.
ÅDissection can progress proximally involving the aortic sinus, AV and 
may also involve the coronary arteries.

Aortic dissection diagnosis by transthoracic echocardiography. Intimal flap (arrows) 
and two lumina are visualized in: 
(A) aortic root
(B) aortic arch and distal ascending aorta,
(C) proximal descending aorta (arrowhead shows the entry tear),
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Sensitivity & Specificity of imaging modalities in evaluating suspected aortic 
dissection in a meta -analysis of 1,139 patients.           Massachusetts General Hospital 

ÅThe mortality rate is extremely high, 1ð3%/h during the first 48 h.

ÅTEE is highly sensitive and specific in diagnosis of aortic dissection

Jaup T, et al., 1992

ÅPts. with Marfan syndrome are at an increased risk of aortic dissection.
An aortic ratio ( Ao) <1.3 indicates a low -risk group.
Ao ratio = Sinus of valsalva diameter /Predicted sinus diameter for 
given age & BSA 
Predicted sinus dimension (cm) = 1.92 + [0.74 × BSA (m2)]. 

ÅPatients with aortic root diameter Ó 50 mm undergoing coronary 
revascularization are at increased risk of aortic dissection.
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TEE is valuable imaging modality to locate 
ÅIntimal tear (I.T.) entry & exits sites, determine type of dissection and 
success of    surgical repair.
I.T.occurs in AA, 1ð3 cm above the Rt.or Lt. sinus of valsalva in 70% of cases    

at site of ligamentum arteriosum in 30% of cases.
ÅIdentification of true and false lumen. 
True lumen expands during systole and compressed during diastole,  smaller 
than false lumen and exhibits a forward systolic flow pattern.



3/12/2018

14

Distal Dissection

Distal dissection that has 
hemodynamically stabilized 
by organized clot of false 
lumen

ÅIntramural hematomas are characterized by thickened aortic walls 
without an intimal flap nor tear involving ascending or descending 
aorta, probably due to rupture of vasa vasorum leading to hemorrhagic 
vessel wall.

ÅHematomas involving the AA need emergent surgical therapy, while 
those involving the descending aorta can be managed medically.

(a) Three-dimensional (zoom) image of descending aortic short -axis view showing a 
5 mm intra -mural hematoma in wall of the descending aorta. 
(a) X-plane color Doppler imaging of the descending aorta showing 
intramural hematoma


