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Assessment of the structure and function of the aorta
by echocardiography
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Abstract Echocardiography is the primary modality for imaging the aorta for the diagnosis and serial evaluation
of pathological conditions. In this article, we review the methodology for optimal echocardiographic imaging of
the various segments of the aorta and discuss abnormalities of the aorta including stenosis, dilation including
aortopathy and sinus of Valsalva aneurysms, and fistulous communications involving the ascending aorta
including aortoventricular tunnel and ruptured sinus of Valsalva aneurysm. We review novel echocardiographic
measurements of aortic functional properties of the aorta such as elasticity and stiffness, and review the literature
on the potential additive value of such measurements for structural assessment alone. Finally, we discuss the
limitations of echocardiography in the precise and optimal imaging of the aorta.
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THE AORTA IS THE LARGEST ARTERY IN THE BODY;
it functions as a pulsatile and elastic conduit
carrying stroke volume from the left ventricle

to the systemic circulation. Pathological conditions of
the aorta vary in their clinical presentation with
regard to age, clinical features, and severity; these
variations may be particularly pronounced in
childhood. Echocardiography remains the first-line
modality of imaging in children because of ease of
access, safety, and acceptable image quality, and it is
the most commonly used test to diagnose and to
serially monitor the structure and function of the
aorta. As absolute measurements or trends in serial
measurements of the aorta over time are used to make
decisions pertaining to management, such as phar-
macological therapy or surgical replacement of the
aorta, it is critical that a standardised approach be
used within and across echocardiographic laboratories
to make such measurements.

Echocardiographic evaluation of the aorta

The aorta begins as a bulb-shaped root distal to the
aortic valve. It courses cranially before arching in a
candy-cane configuration to then extend caudally
through the thorax and abdomen before its termina-
tion at the iliac bifurcation.1 It consists of five
anatomical segments; from the proximal to distal
ends these are the aortic root, ascending aorta, aortic
arch, descending thoracic aorta, and descending
abdominal aorta. The aortic root includes the aortic
valve annulus, sinuses of Valsalva, and the coronary
ostia. The sinotubular junction demarcates the aortic
root from the ascending aorta, which extends to the
brachiocephalic artery. The aortic arch extends from
the brachiocephalic artery to the left subclavian
artery; the descending thoracic aorta extends from the
left subclavian artery to the diaphragm, and the
descending abdominal aorta extends from the dia-
phragm to the iliac bifurcation. The retrosternal
position of the ascending aorta, the complex
geometry of the aortic arch, and its close anatomic
relationship with the airway are all factors that may
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contribute to the difficulty in imaging the aorta by
echocardiography, especially in patients of larger size.
Standard echocardiographic evaluation of the aorta
should include two-dimensional, color Doppler, and
pulsed wave Doppler interrogation from various
windows and imaging planes in order to optimally
visualise the maximal extent of the aorta.

How and where to make measurements of the
aorta by transthoracic echocardiography?

In 2010, guidelines for making standardised mea-
surements of the various segments of the aorta in the
paediatric age group were published.2 Normal refer-
ence values adjusted for age and body size are avail-
able.3,4 In children, the guidelines recommend to
obtain the measurements in mid systole, at maximal
expansion, and between the inner edges of the
opposing walls. This differs from adult guidelines,
which recommend obtaining the measurements in
diastole, between leading edges.1 In general, care
must be taken to align the transducer such that the
measurements are made in the long axis of the vessel;
oblique alignment should be avoided to avoid errors
and to ensure reproducibility. The image should
focus on the region of interest in order to optimise
spatial and temporal resolution. In addition, optimal
positioning of the patient – left/right lateral decubi-
tus for the respective high parasternal views and the
use of a roll behind the shoulders with extension of
the neck for the suprasternal notch view – is critical
to obtain images of good quality.
Measurements of the proximal aorta should include

the aortic root at the sinuses of Valsalva, sinotubular
junction, and the ascending aorta at the level of the
right pulmonary artery. Moving the transducer one to
two intercostal spaces superior to the traditional para-
sternal window or the high right parasternal window
allows for improved visualisation of the ascending aorta.
Measurements of the proximal transverse arch (between
the two carotid arteries), distal transverse arch (between
the left carotid and left subclavian arteries), and the
aortic isthmus (narrowest diameter distal to the left
subclavian artery), are best obtained in the suprasternal
long-axis view of the aortic arch. The descending aorta
diameter is measured at the level of the diaphragm from
the subxiphoid views. Pulsed wave Doppler evaluation
of the aorta is useful to identify and quantify obstruction
if present. Doppler interrogation is best performed from
the apical or the right parasternal views for the proximal
aorta, suprasternal short- or long-axis view for the
ascending aorta, suprasternal long-axis view for
the aortic arch, and subxiphoid long-axis view for the
abdominal aorta. The techniques to image and measure
the various segments of the aorta by transthoracic
echocardiography are depicted in Figure 1a–d.

In addition, three-dimensional echocardiography
has been useful in evaluating disorders of the aorta
such as aneurysms of the sinus of Valsalva and aorto-
ventricular tunnel.5–7 In our experience, the use of
X-plane and scan angle functions has been useful to
obtain orthogonal views of various structures such
that diameters could be obtained in two planes
(Fig 2/Supplementary video 1).

Supravalvar aortic stenosis

Supravalvar aortic stenosis is characterised by
narrowing of the aorta that typically extends cranial
to the superior margin of the sinuses of Valsalva. It
may occur as a part of syndromes such as Williams–
Beuren syndrome or as a familial autosomal dominant
condition; in some cases, it may be sporadic. From the
histopathological standpoint, the arteriopathy affects
elastin involving the proximal aorta to a variable
extent.8 Morphological types described include
hourglass narrowing of the sinotubular junction,
diffuse tubular narrowing of the ascending aorta, or a
discrete shelf-like membrane causing obstruction to
blood flow (Fig 3a/Supplementary video 2). The
aortic valve leaflets are thickened in 50% of the cases
with restricted mobility due to tethering at the ste-
notic sinotubular junction. In about 30% of the
patients, there is diffuse stenosis of the entire
ascending aorta that extends to the brachiocephalic
vessels.9 With the Williams–Beuren syndrome, cor-
onary artery abnormalities such as enlargement of the
proximal coronary arteries due to the high-pressure
conditions proximal to the supravalvar narrowing,
ostial stenosis due to the extension of the intimal
hyperplasia into the coronary ostia, or ostial atresia
can occur. Stenosis of the peripheral pulmonary
arteries is commonly an associated feature.
Supravalvar aortic stenosis is best imaged in the

parasternal long-axis view as either an hourglass-type
narrowing at the sinotubular junction or a diffuse
tubular hypoplasia of the ascending aorta that may
extend to the innominate artery. There is intimal
hyperplasia with resulting echo brightness of the
walls of the affected segment of the aorta. The extent
of the narrowing in the aorta should be delineated by
using the views mentioned in the previous section.
Aortic valve function must be assessed by two-
dimensional and Doppler echocardiography from
apical and parasternal views. The proximal coronary
arteries should be carefully evaluated in the
parasternal short-axis views for ostial stenosis or
enlargement. The brachiocephalic vessels should be
evaluated by two-dimensional and color flow Doppler
for evidence of stenosis; post-stenotic dilation of the
innominate artery may also occur.
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The retrosternal position of the ascending aorta
may prevent adequate visualisation of the entire
extent of supraaortic stenosis. Evaluation of the
pressure gradient in supravalvar stenosis by pulsed
wave Doppler is challenging for several additional
reasons. Owing to the orientation of the stenotic
orifice, the flow jet may be eccentric and difficult
to sample accurately. Overestimation or under-
estimation of gradients by Doppler can occur if there
are multiple areas of obstruction or long-segment
stenosis, and it may be difficult to isolate these from
gradients arising from other structures such as the
branch pulmonary arteries. As the jet of flow is often
directed towards the brachiocephalic artery, Doppler
interrogation from the suprasternal notch view often
yields the highest gradients (Fig 3b). Concentric left
ventricular hypertrophy is an indirect indicator that
significant stenosis may be present.

Aneurysms of the Sinus of Valsalva

Aneurysms of the sinus of Valsalva are characterised
by dilation of one or more of the sinuses of Valsalva.
Patients with this lesion are frequently asymptomatic
until the rapid haemodynamic compromise that
results from the sudden rupture of aneurysms; con-
sequently, they present infrequently in childhood,
although they have been reported in the litera-
ture.10–13 They may be congenital or occur as a
complication of diseases such as Marfan syndrome or
endocarditis. Over half occur in association with
ventricular septal defects, but they may present as
isolated lesions;14 association with other CHD has
also been described.15–17 Echocardiography allows
the diagnosis of these lesions with a high degree of
sensitivity and specificity.14 A sinus of Valsalva
aneurysm is typically seen as a thin saccular structure

Figure 1.
The techniques for imaging the various sections of the aorta from various echocardiographic windows are demonstrated. (a) The aortic valve
and root are imaged from the parasternal long-axis window. The arrowheads indicate the hinge points of the aortic valve. The diameter of the
aortic root is measured in systole from inner edge to inner edge as shown by the solid line. By moving one to two intercostal spaces higher than
the traditional parasternal window, the ascending aorta is imaged in its long axis (b); care must be taken to avoid angulated insonation. The
solid line indicates the diameter of the ascending aorta; the arrowheads point to the hinges of the aortic valve. Imaging from the suprasternal
notch (c) allows for visualisation of the aortic arch including the distal ascending aorta (A), proximal transverse arch (B), distal transverse
arch (C), aortic isthmus (D) and proximal descending thoracic aorta (E). In panel (d), the descending abdominal aorta is imaged at and
inferior to the level of the diaphragm from the subcostal sagittal plane. The solid line represents the diameter of the descending aorta at the level
of the diaphragm. A= anterior; L= left; P= posterior; R= right; S= superior.
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arising from the aortic sinus just superior to the aortic
valve annulus. The majority of these arise from the
right coronary sinus (>75%) followed by the non-
coronary and left coronary sinuses; multiple aneur-
ysms have also been reported.11,13 The aneurysms
most frequently expand and protrude into the right
atrium or ventricle (Fig 4a/Supplementary video 3),
although expansion into the interatrial and inter-
ventricular septae, ventricular free wall, and extra-
cardiac expansion can occur. The origin and extent of

the aneurysm can be defined from the parasternal
views using two-dimensional echocardiography.
Echocardiographic evaluation should also include
assessment for the haemodynamic effects of the
aneurysm, which, in the unruptured state, include
aortic/tricuspid valve regurgitation, outflow tract
obstruction due to space-occupying effect, thrombo-
sis, coronary occlusion, and conduction disturbances.
When sinus of Valsalva aneurysms present with
rupture, color and pulsed wave Doppler evaluations

Figure 3.
(Supplementary video 2) Panel (a) shows the high parasternal long-axis image of the ascending aorta (Ao) in a patient with supravalvar
aortic stenosis; note the hourglass-shaped narrowing at the sinotubular junction of the aorta indicated by the asterisk. In addition, extending
distal to the sinotubular junction, there is thickening and echo brightness of the walls of the ascending aorta, which is shown by the
arrowheads. Continuous wave Doppler interrogation of the ascending aorta from the suprasternal notch is shown in (b); the peak gradient is
>100 mmHg. Care must be taken to orient the transducer such that the Doppler beam is aligned to be parallel to the jet of prograde flow in
order to avoid underestimation of the gradient. A= anterior; LA= left atrium; R= right; S= superior.

Figure 2.
(Supplementary video 1) X-plane imaging of the ascending aorta (AAo) is demonstrated. The image on the left shows a zoomed view of the
ascending aorta imaged from the high parasternal window. By applying X plane, the orthogonal view is obtained (image on right). Note the
change in orientation as indicated by the arrows in the top left-hand corner of each image. The right-sided image is obtained by electronic
clockwise rotation of the left-sided image by 90°. This allows for making measurements of a given structure in orthogonal planes. The plane of
interrogation of the right-sided image can be adjusted in live imaging by manipulation of the trackball. In this case, the plane of interrogation
is indicated by the white arrowhead seen at the bottom of the left-sided image. A= anterior; I= inferior; L= left; R= right; S= superior.
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reveal a high-velocity continuous left-to-right shunt,
in the case of rupture into the right ventricle (most
common), right atrium, left atrium, or pulmonary
artery, whereas rupture into the left ventricle results
in diastolic flow similar to aortic regurgitation
(Fig 4b). Typically, the thoracic aorta is enlarged and
significant diastolic flow reversal can be demonstrated
by color flow and spectral Doppler. Aneurysms that
expand into the extracardiac space rupture into the
pericardial or pleural space and can be rapidly fatal.
Transoesophageal echocardiography can be useful as a
complementary technique for delineation of the
aneurysm and the site of rupture.
Ruptured aneurysms of the sinus of Valsalva must be

distinguished from ventricular septal defects with
prolapse of the aortic valve with aortic regurgitation,
and from aortoventricular tunnel, because the timing of
intervention varies dramatically among these diag-
noses. The position of the aortic end of the defect with
respect to the coronary ostia and the aortic valve
annulus are helpful in this regard. The aortic end of a
sinus of Valsalva aneurysm is above the hinges of the
aortic valve leaflets and typically below the coronary
ostia. In contrast, with a ventricular septal defect with
prolapse of the aortic valve, the involved aortic cusp is
distorted and elongated and extends into the ventricle
inferior to the aortic valve annulus. In a left ventricle-
to-aorta tunnel, the aortic end of the defect is typically
superior to the coronary ostia. Furthermore, tunnels
usually have a longer course than ruptured aneurysms.

Although the difference between the aneurysm of
sinus of Valsalva and left ventricle-to-aorta tunnel is
readily apparent to the surgeon or pathologist in that
the latter structure is visible on inspection of the
external surface of the heart, the differential diagnosis
by echocardiography can be challenging. Careful
sweeps of the proximal aorta extending to the base of
the heart need to be performed to understand the
orientation of the defect with respect to the coronary
ostia and the aortic valve annulus.

Aortoventricular tunnel

Aortoventricular tunnel is a rare entity. It consists of a
channel that connects the ascending aorta to the
ventricular chamber resulting in diastolic run-off
from the aorta. Most forms of these tunnels commu-
nicate with the left ventricle, although they may
communicate with the right atrium or right ven-
tricle.6,18–20 In aorto–left ventricular tunnel, the
aortic end of the tunnel is typically situated in the
anterior aortic wall superior to the ostium of the right
coronary artery. The ventricular end of the tunnel is
situated in the triangular area between the right and
left coronary leaflets of the aortic valve and it is the
deficiency of this wall and resulting “unhinging” of
the right coronary leaflet that is hypothesised to be
the aetiology of this unusual defect. There can be
aneurysmal dilation of any or all portions of the
tunnel; dilation of the intracardiac portion that

Figure 4.
(Supplementary video 3) Panel (a) depicts the parasternal short-axis view from a patient with aneurysm of the sinus of Valsalva. The
aneurysm is visualised as a thin-walled saccular structure protruding into the right atrium (RA) and is shown by the arrowheads. The
asterisk shows the hinge point of the septal leaflet of the tricuspid valve. The aneurysm has ruptured into the RA (blue jet). Panel (b) shows
the continuous high-velocity signal that was obtained using continuous wave Doppler interrogation of the jet. This helps in differentiating this
lesion from a ventricular septal defect with aortic valve prolapse and aortic insufficiency, in which case there would be two separate high-
velocity jets: one due to systolic flow from the ventricular septal defect, and the other due to high-velocity diastolic flow from the aortic
insufficiency. Images are courtesy of Geoffrey Forbus, MD, Medical University of South Carolina, Charleston, South Carolina, United States
of America. A= anterior; L= left; RV= right ventricle.
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courses between the aortic sinus and the
subpulmonary infundibulum may result in right
ventricular outflow obstruction. Aortic valve stenosis
and even atresia have been described in association
with this condition. The condition should be sus-
pected in the fetus or infant with severe aortic insuf-
ficiency and congestive heart failure.
In addition to being rare, potential misdiagnosis as

ventricular septal defects or aortic valve disease can
make the diagnosis by echocardiography challen-
ging.21 On two-dimensional echocardiography, there
is evidence for hypertrophy and volume overload of
the left ventricle. Aneurysmal thinning of the
ventricular septum has been described.7 In the

parasternal and apical long-axis sweeps, the tunnel
can be identified as a structure coursing between the
aorta and the right ventricular outflow tract and
providing an additional source of egress to blood flow
from the left ventricle in addition to the more pos-
terior left ventricular outflow tract (Fig 5a and b,
Supplementary videos 4 and 5).
Spectral and color Doppler flow show aortic

regurgitation occurring through the tunnel (Fig 5c).
The aortic end of the aorto–left ventricular tunnel
may be confused for a ventricular septal defect;
however, the flow is diastolic, and on careful inspec-
tion the communication with the aorta – rather than
the right ventricle – can be identified. The ascending

Figure 5.
Transthoracic echocardiographic images from a patient with left ventricle–aorta tunnel. Panel (a)/Supplementary video 4 is a parasternal
short-axis image that shows the tunnel (arrowheads) coursing anterior to the aorta. Panel (b)/Supplementary video 5 is a parasternal long-
axis image from the same patient. The interventricular septum, which is indicated by the arrowheads, is thinned out and aneurysmal. The
aortic valve is thickened and does not open in systole. There is to and fro flow through the tunnel, depicted by the asterisk, anterior to the aortic
valve annulus. Panel (c) is a subcostal long-axis view that depicts continuous wave Doppler interrogation of the tunnel (black arrow); this
exhibits high-velocity bidirectional flow in both systole and diastole. This may be confused with aortic valve disease with combined aortic
stenosis and regurgitation. A= anterior; Ao= aorta; AoV= aortic valve; L= left; P= posterior; R= right; S= superior.
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aorta is typically dilated and there is color and pulsed
wave Doppler evidence of diastolic run-off in the
aortic arch and descending aorta. In the parasternal
short-axis view, the tunnel is seen as a dilated
structure anterior to the aortic valve, and encroach-
ment into the right ventricular outflow tract may be
evident. By angling the transducer superiorly from
the parasternal short-axis view or from the high
parasternal views, the ostium of the right coronary
artery is identified and the spatial relationship and
proximity of the ostium to the aortic end of the
tunnel should be determined. These sweeps are
helpful in differentiating this lesion from ruptured
sinus of Valsalva aneurysms and have implications
for surgical planning. It is important to remember
that Doppler assessment of the aortic valve may not
be an accurate method to assess the severity of
aortic valve stenosis in the presence of low-resistance
egress to blood flow provided by the tunnel; two-
dimensional assessment of the valve is of much
greater value.
Aorto–right ventricular tunnel is even rarer with

only isolated case reports in the literature; it is similar
to the aorto–left ventricular tunnel except that
the ventricular end of the tunnel is in the right
ventricle.6,22,23 The right ventricle is pressure and
volume overloaded from the shunt and is typically
hypertrophied and enlarged. In contrast to commu-
nications with the left ventricle, aortic valve
abnormalities are not commonly associated but
pulmonary stenosis has been described.24,25 In the
setting of critical pulmonary stenosis, the tunnel may
be misdiagnosed as a ventriculocoronary commu-
nication. The absence of coronary artery dilation is
helpful in differentiating the tunnel from ven-
triculocoronary fistulous communications.

Aortopathy

Aortopathy is defined as pathological dilation of the
aorta; this may result in aneurysm formation and
predispose to death from rupture or dissection. A
number of disease entities – both syndromic such as
Marfan, Loeys–Dietz, Ehlers–Danlos, and Turner
syndrome and sporadic, such as bicuspid aortic valve-
associated aortopathy and familial thoracic aneurysm
syndromes – can result in aortopathy.26 The segment
of aorta that is affected varies: it may involve the
aortic root, ascending aorta, descending thoracic, or
abdominal aorta, and multiple aneurysms may occur.
Aortic dilation is also noted to occur in association
with CHD, either as a native phenomenon such as
Tetralogy of Fallot and coarctation of aorta or fol-
lowing cardiac surgery such as Ross operation and
arterial switch operation where the native pulmonary
root is exposed to systemic arterial pressures.26

Echocardiographic surveillance of the aorta is an
important aspect of the management of aortopathy
and is typically performed at 6–12-month intervals.
In order to ensure that measurements are reliable and
reproducible, evaluation should include optimised
two-dimensional imaging of all segments of the aorta
to the extent possible as detailed previously (Fig 6a
and b, Supplementary videos 6 and 7). This is of
particular relevance in patients with this diagnosis,
because decisions regarding pharmacological and/or
surgical management are based on either absolute or
temporal trends in the dimensions of the aorta.
Standardised techniques for measurement and
acquisition such as use of harmonics and lateral gain
settings, use of the zoom feature to provide high-
resolution images for obtaining measurements, and
averaging measurements across three cardiac cycles
resulted in high interobserver agreement (intraclass
correlation coefficients of 0.92–0.99) in measure-
ments.27 Aortic valve function should be assessed,
because aortic regurgitation can occur in aortopathy
associated with bicuspid aortic valve, as well as with
aortic dilation causing incomplete coaptation of the
leaflets. The mitral and tricuspid valves must be
examined in the apical and parasternal long-axis
views for prolapse of single/multiple leaflets and
resulting regurgitation – a common association with
connective tissue disorders. The pulmonary root and
main pulmonary artery should be imaged from the
parasternal views to evaluate for dilation. Aortic dis-
section is rare in the paediatric age group but has
been described.28,29 Although transthoracic echo-
cardiography is neither as sensitive nor as accurate as
transoesophageal echocardiography, it may be helpful
in diagnosing dissections in the aortic root and
proximal ascending aorta. The diagnostic finding is
an enlarged aorta with an intimal flap resulting in
true and false lumens of the aorta (Fig 6c and d/
Supplementary videos 8 and 9). Additional findings
include pericardial effusion or tamponade, aortic
valve dysfunction, and ventricular dysfunction.30

Measuring vascular function of the aorta by
echocardiography

The vascular biomechanics of the aorta including its
elasticity and distensibility play an important role in the
normal circulatory system. There is an increasing body of
literature supporting the value of assessing the vascular
function of the aorta. Echocardiography can be used to
non-invasively measure the distensibility and stiffness of
the aorta by factoring in the change in blood pressure and
the dimensions of the ascending aorta by M-mode or
two-dimensional echocardiography, during the cardiac
cycle into calculations. These include the aortic dis-
tensibility index=[2(AoS−AoD)]/[AoD (SBP−DBP)],
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aortic stiffness index= ln (SBP/DBP)/[(AoS−AoD)/
AoD], and Young’s elastic modulus= SBP−DBP/
[(AoS−AoD)/AoD], where AoS is the maximal
dimension in systole, AoD the maximal dimension in
diastole, and SBP and DBP systolic and diastolic
blood pressures, respectively. The aortic distensibility
index has been shown to be reduced in children with
bicuspid aortic valve independent of the degree of
aortic dilation, in coarctation of the aorta both before
and after surgical repair, and after the arterial switch
operation, suggesting that the aortic wall is intrinsi-
cally abnormal in these conditions.31–34 Similar
findings have been reported from the Marfan study
sponsored by the Pediatric Heart Network, which
revealed that increased aortic stiffness predicted
dissection, increased rate of aortic dilation, and
decreased response to β blockers (Lacro et al., abstract
presented at American Heart Association scientific
sessions, November 2015, unpublished). These
studies indicate that there is prognostic value to

studying the mechanics of the aortic wall in addition
to structural assessment alone.
Newer modalities such as tissue Doppler and

speckle tracking technology can also be used to
quantify aortic strain, which is an additional measure
of the compliance of the aorta.35–37 Vitarelli et al35 in
their study of Marfan patients showed that increased
aortic stiffness and reduced strain were useful in
predicting dissection.

Multimodality imaging of the aorta

As described in the previous section, optimal ima-
ging of the aorta by transthoracic echocardiography is
challenging, especially in patients of larger size or
those with difficult acoustic windows. The descend-
ing thoracic aorta is often incompletely and
suboptimally imaged by transthoracic echocardio-
graphy. Transoesophageal echocardiography renders
high-quality images of most segments of the aorta.

Figure 6.
Panel (a)/Supplementary video 6 and Panel (b)/Supplementary video 7 are parasternal long- and short-axis images, respectively,
demonstrating an enlarged aortic root and ascending aorta in a patient with Loeys–Dietz syndrome. The arrowheads point to the effacement of
the sinotubular junction of the aorta that occurs with the enlargement of the ascending aorta. The aortic valve is trileaflet and appears normal.
Panel (c)/Supplementary video 8 is a transoesophageal echocardiographic image of the cross-section of the ascending aorta in an adult patient
with bicuspid aortic valve and aortic dissection. An intimal flap (arrowheads) is noted within the circular lumen of the aorta, separating it
into true and false lumens. Panel (d)/Supplementary video 9 is a transoesophageal long-axis image of the aortic root showing the supero-
inferior extent of the flap. Images are courtesy of Rigo Ramirez, MD, Mid America Heart Institute, Kansas City, Missouri, United States of
America. Ao= aorta; AoV= aortic valve; A= anterior; FL= false lumen; L= left; P= posterior; R= right; S= superior; TL= true lumen.
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With the current multiplane transducer technology, the
ultrasound beam can be rotated in an arc of 180°,
allowing for imaging the aorta in multiple planes. The
distal ascending aorta and aortic arch are, however,
difficult to visualise because of interposition of the
airway. With transthoracic echocardiography, measure-
ments of the aortic root and ascending aorta are typically
made in the antero-posterior plane alone. Therefore, the
dimensions can be underestimated if there is asymmetric
enlargement of the aorta in the lateral plane. Similarly,
insonation of the ascending aorta in an oblique plane
can result in spuriously increased measurements.
These limitations are overcome by modalities such as
CT and MRI, which are more accurate and repro-
ducible; they are therefore used as an adjunct to
echocardiography in imaging the aorta.38,39

CT aortography is an excellent imaging modality
for both acute and chronic conditions of the aorta
and is the recommended first-line imaging modality
for adults with acute aortic syndromes.40 It is more
widely available when compared with magnetic
resonance angiography and acquisition times are only
a few seconds; both modalities offer excellent spatial
resolution and all segments of the aorta, including
the branches, are adequately visualised. Both
allow for excellent visualisation of the surrounding
non-vascular structures and generation of three-
dimensional reconstructions of the aorta. The main
drawbacks of CT are the exposure to ionised radiation
and iodinated contrast agents. MRI on the other hand
is more time consuming and often requires breath
holding, which limits its use without sedation in the
paediatric age group. MRI is versatile in that it can be
used to gain information about the physiology of
the aorta, such as its compliance and stiffness, and to
estimate aortic wall shear stress. CT may be the pre-
ferred technique in critically ill patients and in those
with pacemakers/defibrillators, whereas MRI may be
the modality of choice for stable, especially younger,
patients for periodic surveillance.40

In summary, a variety of imaging modalities are
available to the clinician for evaluation of the aorta –
availability, cost, risk-to-benefit ratio, and the addi-
tive diagnostic value are all factors to be taken into
consideration in determining the ideal technique for
a given patient.

Conclusion

Echocardiography is an important tool in the assess-
ment of the structure and function of the aorta, and is
the primary imaging modality in the diagnosis of
conditions such as supravalvar stenosis and the much
rarer sinus of Valsalva aneurysm and aortoventricular
tunnel. With attention to technique of image
acquistion and measurement, assessment of the

dimensions of the aorta can be made with high
reliablity and reproducibility. Therefore, individual
laboratories should follow standardised protocols.
Nevertheless, the innate anatomical features of the
aorta can make visualisation of some of its sections by
echocardiography challenging; CT and MRI are
superior in this regard. Finally, it is possible to assess
the vascular mechanics of the aorta by echocardio-
graphy; the clinical relevance of such parameters is
uncertain, but offers promise.
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