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Aortic dissection - what does the surgeon need to
know and what can echo offer

Dr Christos J. Pliakos M.D.

1st Department of Medicine, University of Thessaloniki,
AHEPA General Hospital Thessaloniki, Greece

‘Aortic dissection can sesult from weakening and stre-
tching of the wall or perforation at the vessel wall,
which is contained by conncetive tissue or thrombus
around the perforation. “There arc many causes of
aortic dissection but in western societies the commo-
nest cause is atherosclerosis (70% cases).

Atherosclerotic aneurysm are commoncr in men
and are especially common in hypertensive patients.

Echocardiography confirms the diagnosis by de-
monstrating the size of the lumen of the aneurysm
and s useful for assessing in the combination with
Doppler examination, associated valvular o veutri-
cular discase. Transthoracic echo provided limited
access for dissecting aortic disease, cspecially in the
descending aorta.

Transesophageal echocardiography (TOE), has
revolutionized the sonographic cxamination of the
aort.

With the multiple examining planes now ava
able and enhanced resolution that comes with an un-
obsiructed window and higher [requency tranducers,
transesophageal echo is the procedure of choice for
the diagnosis and evauation of aortic pathology.

Dissecting ancurysm develops as a result of do-
generation or destructive discase of the aortic media,
usually in association with systemic hypertension',

The most common underlying cause
pathic cystic medial necrosis.

Dissection may also oceur in other conditions
that are associated with weakening of the aortic mo-
dia or that place an incrcased siress on the aortic
wall, such as Marfan's syndrome, Ehlers-Danlos
syndrome, idiopathic kyphoscoliosis, Turncr’s syn-
drome and coarctation of the aoria.

Disscction may also be seen in younger women

in the third trimester of pregancy and following car-
diac surgery?. The extent of dissection is defined by
the DeBakey classification’
Type I dissection, involving the ascending and de-
scending worta.
Type I dissection, involving the ascending aorta
and
Type 111 disscction, involving the desconding thora-
cic aorta.
The cchocardiography plays now a vital role in
diagnosis of aortic dissection,
Echocardiographically, dissection aneurysms
arc characterized by local or gencralized dilation of
the aorta and separation of the normal single domi-
nant echo from the aortic wall in the region of the
dissection into two discrete echoes that generally
move in unison with one another. Absence of aor-
tic dilation is strong evidence against dissection. The
diagnosis of the aortic dissection by transthoracic
echocardiography is bascd on the detection of inti-
mal flaps in the aortz®. Colour Doppler echocardio-
graphy allows, in addition, visulization of the true
and false lumen by flow imaging. Transthoracic ¢-
chocardiography imaging has been reported to be
from 79 to 100% scnsitive, and up 10 90 specific in
the detcction of aortic root dissection
“The wain limitation of transthoracic echocardi-
ography are where there is an abnormal chest wall
configuration, a narrow intercostal space, obesity.
pulmenary emphysema, or mechanical ventilation,
and the relatively poor quality of the image ob-
tained. However, thesc limitation have been overco-
mo by using transesophageal echocardiography.
The close opposition between oesophagus and
thoracic aorta provides a unique ultrasonic window
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for the study of aortic pathology.

Detailed studies of aortic aneurysm and acute
and chronic aortic dissection are therefore possible’.

The diagnostic aims in patients with suspected
aortic disseetion arc:

1. Confirmation of the diagnor

2. Determination of the type and extent of digsecti-

on.

Localization of intimal tears.

Differentation of the true and false lumen.

Assessment of the involvement of coronary arte-

ties.

Detection of complh

#) Aortic regurgitation

) Pericardiac or pleural effusion

©) Aorta-to-right atrium fistula
Teansesophageal echocardiography is becom-

ing the procedure of choice for the diagnosis and e-

valuation of aortic dissectiont.

The hallmark of the echocardiographic diagnosis
of aortic dissection is identifying an intimal flap that
divides the truc aortic lumen from the false Jumen”.

Colour flow Doppler a establishing the
fact that the aorta is divided into two compariments!?,
‘The flow characteristics within the two chambers are
now altered. Several important echocardiographic te-
chniques are used 1o distinguish the true from the
Talse tumen:

1. The higher velocity systolic flow is recorded in the
true lumen.

2. Blood flow in the truc lumen s recorded in blue in
systole.

3. No flow is recorded in systole in the false lumen

4. There is spontancous contrast and thrombus in
the false lumen.

5. The true lumen inercasc in size in systole and eol-
lapses in diastole.

6. The false lumen is usually larger (han true lumen.

7. Another way of identifying the true lumen i to re-
cord the entry site of the dissection.

Higher resolution images of the ascending and
descending thoracic aortz can be obrained from the
esophagus and in recent wulticenter study, the sen-
sitivity and specificity of transesophageal echocard
ography in the detection of Rortic dissection were
9% and 98% respectively'"

‘The extend of dissection can be mapped by se-
quential cxamination of the ascending eorta, the arch
and the descending aorta using transothoracic imag-
ing, transesaphageal imaging, or combinating them.

Although the diagnostic accuracy of transthora-

e

ions such a

cic and particularly transesophageal echocardiogra-
phy in the detection of aortic dissection is excellent,
false-positive and false-negative images can occur'%
Many technical details must be known (0 avoid di
gnostic errors®,

In several situations, one may falsely identify an
intimal flap. One possible artifactis side lobes, which
can produce a simulated inimal flap.

Falsc-positive may be duc to reverberations di-
stal to atherosclerotic plagues.

False-negative may be duc (© inadequate ima-
ging of the zorta thrombasis of the false lumen, sinu-
luting 2 saceular atheroselerotic aoric aneurysm*

Transesophageal echocardiogeaphy is proving to
be helpful in following the natural history of dissce-
ting aneurysms'S.

Because of enhanced resolution this examina-
tion is improving our understanding of the etiology
and outeome of this aortic abnormality.

Early and accurate diagnosis of the type and ex-
tent of aortic dissection by transesophageal echocar-
diography should in turn lead to improvement in pa-
tient care and reduction in early associated mortali-
ty. In the follow up of thoracic aortic dissection, se-
rial transesophageal echocardiography allows docu-
mentation of persistence of thrombosis of the false
Tumen and recognition of complications for which
surgery may be indicated!é,

CONCLUSION

~ Using ultrasound the whole aorta can be studied.

~ Ultrasound techniques that can be used arc teans-
thoracic echocardiography, transesophageal echo-
cardiogeaphy and lastly intavascular ltrasound?”

~ In acute syndromes, ultrasound is able to provide
information for rapid decision-making regarding
patient management which is particularly im-
portant in aortic dissection.

~ High resolution imaging of the aorta allows detec-
tion of early signs of impending aortic dissection,
which if untreated lads to non-communicating o
communicating aortic dissection,

~ Transesophageal echocardiography is the procedu-
e of choice for diagnosis, extent, complications
and follow up of the patients with sortie dissection.
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