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Detection of aortic dissection by transoesophageal
echocardiography
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SUMMARY The diagnostic value of a combination of transoesophageal and transthoracic echo-
cardiography was evaluated in 21 patients with dissection of the aorta. The results were compared
with those of computed tomography, aortography, and with findings at operation or necropsy or
both. Transthoracic echocardiography identified three of the four patients with type I dissection,
two of the five patients with type II dissection, and one of the 12 patients with type III dissection.
When transoesophageal echocardiography was used as well the degree of aortic dissection was
identified correctly in all 21 patients. In one patient with type I and in eight patients with type III
dissection spontaneous echocardiographic contrast with a mural thrombus within the false lumen
could be detected. Computed tomography was unable to demonstrate an intimal flap in one oftwo
patients studied with type I dissection, in two of three patients with type II dissection, and in one
of nine patients with type III dissection. Aortography was negative in one of two patients studied
with type I dissection, two of four patients with type II dissection, and in one of eight patients
with type III dissection.
The whole thoracic aorta can be imaged by a combination of transthoracic and trans-

oesophageal echocardiography. The addition of transoesophageal echocardiography to trans-
thoracic echocardiography improves the recognition of aortic dissection. Furthermore, this exam-
ination can be performed at the bedside and the findings can be used as a basis for treatment.

Echocardiography is a useful method for detecting
aortic dissection.'`4 The aortic arch can be imaged
from the suprasternal approach.5 6 The descending
part of the thoracic aorta can be imaged behind the
heart in the left parasternal view.7 8 Thus almost the
whole thoracic aorta can be visualised; however,
there are difficulties in imaging the dissections in the
distal part of the aorta. The whole aorta can be
imaged in only about 70% of obese patients and
those with pulmonary emphysema.4 Cross sectional
transoesophageal echocardiography, introduced by
Hanrath et-a-d9- has opened-up a new approach- to-
both the heart'0 - 12 and the aorta'3 making it possi-
ble to produce cross sectional images of the
descending aorta in multiple scanning planes. 3
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We have evaluated the accuracy of trans-
oesophageal cross sectional echocardiography for
the diagnosis of aortic dissection and we have com-
pared its effectiveness with transthoracic echo-
cardiography, computed tomography, and aor-
tography.

Patients and methods

The ascending aorta was- imaged by transthoracic
echocardiography in the -long and short axes in
difterent pIanes from^the precordia, apicar, supra-
sternal, and subcostal approaches.58 Over a 36
month period 13 700 transthoracic echocardiograms
were obtained. Of these patients, 800 were also
examined by transoesophageal echocardiography
because disease of the left and right atria and mitral
and aortic values was suspected. Aortic dissection
was detected by transoesophageal echocardiography
in 21 patients. These patients, in whom the aortic

45

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.58.1.45 on 1 July 1987. D
ow

nloaded from
 

http://heart.bmj.com/


Erbel, Borner, Steller, Brunier, Thelen, Pfeiffer, Mohr-Kahaly, Iversen, Oelert, Meyer

dissection was also shown by alternative techniques,
form the basis of the study. In 25 (3%) of the 800
patients transoesophageal echocardiography was not
possible because the patient could not tolerate the
gastroscopic procedure. Side effects were seen in
two patients. One suffered from a severe attack of
asthma and one showed a transient grade III atrio-
ventricular block during introduction of the echo-
scope. When necessary patients were given intra-
venous atropine (0 5 mg) before the procedure. All
patients gave their informed consent and fasted for
at least four hours before the procedure. Each
patient's history was studied carefully to exclude a
diverticulum of the oesophagus. All echo-
cardiographic examinations were performed with a
V-3400 R or CV 60 (Diasonics, Palo Alto) phased
array sector scanner. A 2 25MHz transducer was
used for the transthoracic studies. Transoesophageal
echocardiography was performed with a 35 MHz
transducer array of 48 elements fitted to the distal
end of a conventional 12mm endoscope.9 Echo-
cardiographic readings were stored on a video tape
recorder.
The echoscope was introduced into the

oesophagus up to 40 cm distal to the patient's teeth.
When the transducer was directed anteriorly the
aortic valve and aortic root could be imaged as pre-
viously described.9 More distal parts of the
ascending aorta and aortic arch could not be imaged
from this point except in patients with aortic ectasia.

EL_i.7 < 3^.

,fw''^'r X,.

Fig 1 Transoesophageal echocardiographic images of the
thoracic aorta in a normal subject.

Fig 2 Computed tomographic image showing the sector scan
for transoesophageal echocardiogram imaging of the
descending aorta. VCS, superior vena cava; Tr, trachea; Ao
des, descending aorta; Ao asc, ascending aorta.

By rotating the transducer posteriorly, the
descending part of the thoracic aorta was visualised
(figl). The sector scans from the echoscope are
shown on a computed tomogram at the descending
aorta (fig2). By moving the echoscope within the
oesophagus multiple cross sectional images could be
obtained (fig 2). At a depth of 20-22 cm the
descending aortic arch could be visualised (fig 3).
Normal values for the aortic diameter were deter-
mined in 12 controls. Mean (SD) values are given.
Aortography (Cardioscop U, Siemens) and com-

puted tomographic studies (scan time 4 s; Somatom,
Siemens) were also performed so that the accuracy
of transoesophageal echocardiography could be
compared with standard methods.

Echocardiographically and angiographically an
aneurysm was defined as a localised dilatation of a
portion of the thoracic aorta. Diagnosis of a dis-

Fig 3 Computed tomogram showing the sector scan for
transoesophageal echocardiogram imaging of the aortic arch.
Because of the interposition trachea (Tr) the ascending aorta
cannot be imagedfrom this point. Ao, aorta; VCS, superior
vena cava.
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section was based on the recognition of an intimal
tear, identified as a linear structure that changed
position during the cardiac cycle. A dissection was

detected in 21 patients. The extent of the dissection
was defined according to the DeBakey classifica-
tion14: type I dissection begins in the ascending
aorta and extends beyond the arch, type II dis-
section is confined to the ascending aorta, and type
III dissection originates in the descending thoracic
aorta and continues distally.

STATISTICAL ANALYSIS
Mean (SD) values are given. Linear regression anal-
ysis was performed and correlation coefficients (r)
and regression equations are given for comparison of
aortic diameters measured by computed tomog-
raphy and transoesophageal echocardiography.

Results

Four patients had type 1 aortic dissection, five had
type II, and twelve had type III. Sixteen patients
had hypertension and two had Marfan syndrome;

in three patients the aetiology of dissection was

unknown. There was aortic regurgitation in all
patients with type I dissection and in four of five
patients with type II dissection. Table 1 shows the
results of transthoracic and transoesophageal
echocardiography, computed tomography, and
angiography, and the findings at operation and nec-

ropsy. Transoesophageal echocardiography
detected dissection in all patients in whom it was

shown by alternative techniques. Table 2 gives the
diameters of the different parts of the aorta mea-

sured by transoesophageal echocardiography and
computed tomography. Figure 4 shows a typical
example of aortic dissection type I in which there
was an intimal flap within the ascending aorta, the
aortic arch, and the descending aorta. In one young

woman (patient 3) an entry tear 2cm distal to the
aortic valve was demonstrated by transoesophageal
echocardiography and emergency operation was

performed without further diagnostic procedures.
In other woman (patient 4) operation was done after
additional coronary angiography which demon-
strated a stenosis in the distal part of the left anterior

Table 1 Clinical data and diagnostic results of 21 patients with aortic dissection

Type of
Case Age/sex dissection AI TOE TTE CT Angiography Surgery Necropsy

1 28M I + + - - - + 0
2 69F I + + + + 0 + 0
3 36F I + + + 0 0 + 0
4 68F I + + + 0 + + 0

(thrombus, SEC)
5 30F II + + - 0 - + 0
6 77F II + + + - 0 0 0
7 71 F II + + + 0 - 0 +

(thrombus)
8 36F II + + - - + 0 0
9 55 F II - + - + (MRT) + + 0
10 52M III - + - + + 0 0

(thrombus, SEC) (thrombus)
11 72M III - + + + 0 0 +
12 64 F III - + - 0 + 0 +

(thrombus, SEC) (thrombus)
13 69 M III - + - + + 0 0

(thrombus, SEC)
14 76M III - + - + 0 0 0

(thrombus, SEC) (thrombus)
15 71 M III - + - + 0 0 0

(SEC) (thrombus)
16 66 F III - + - 0 + + 0

(thrombus, SEC) (thrombus)
17 64 F III + + - - + 0 0

(thrombus, SEC) (thrombus)
18 79 F III - + - 0 + 0 0

(thrombus, SEC)
19 63 M III - + - + + + 0

(thrombus)
20 45M III - + - + - 0 0

(thrombus) (thrombus)
21 72M III - + - + 0 0 0

(thrombus) (thrombus)

AI, aortic insufficiency; +, confirmed; -, no diagnosis by transthoracic and transoesophageal echocardiography (TTE/TOE), computed
tomography (CT), aortic angiography (angio), surgery, or necropsy; 0, no data; SEC, spontaneous echocardiographic contrast; MRT,
magnetic resonance tomography.
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Table 2 Transoesophageal echocardiographic (TOE) and computed tomographic (CT) diameters (D) of the ascending
aorta, aortic arch, and descending aorta

Aortic diameter (mm)

Type of Ascending aorta Aortic arch Descending aorta
Case dissection TOE CT TOE CT TOE CT

1 I 63 47 26 30 25 30
2 I 45 50 33 36 34 38
3 I 37 - 25 - 27 -
4 I 38 - 33 - 35 -
5 II 61 - 28 - 25 -
6 II 68 70 42 46 48 54
7 II 55 - 33 - 28 -
8 II 45 52 32 30 25 32
9 II 50 - 30 - 22 -
10 III 35 35 33 33 45 50
11 III 45 50 45 50 35 40
12 III 35 - 33 - 58 -
13 III 36 33 33 35 38 45
14 III 35 32 35 33 60 75
15 III 35 - 32 - 35 -
16 III 40 - 70 - 32 -
17 III 64 61 40 40 54 58
18 III 34 - 28 - 30 -
19 III 44 46 50 48 57 61
20 III 36 36 33 34 36 39
21 III 35 35 30 28 38 35
Mean (SD) 45(11) 46(12) 35(10) 37(7) 37(12) 46(14)

DcT= 0-85DTEE + 6-3 DCT= 1-0 DTEE + 0 57 DcT = -lDTEE + 0 45
r = 0-88 r = 0-93 r = 0-96

Normal values < 35mm <30mm < 25mm

Fig 4 Typical example ofa type I dissection (patient 2) showing the intimalflap (1) in the ascending aorta, the aortic arch,
and the descending aorta. LA, left atrium; LV, left ventricle.
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Fig 5 Section (a) and (b) cross sectional echocardiographic image of type II dissection with mural thrombus
formation within the false lumen. To assist comparison the echocardiographic image has been turned upside down. Ao,
aorta; LA, left atrium.

descending coronary artery. Transoesophageal
echocardiography demonstrated the entry tear of the
dissection in this case too.
A type I I dissection was found by trans-

oesophageal echocardiography in five patients, and
an intimal flap showing movement parallel to the
aortic wall was clearly demonstrated within the
ascending part of the aorta in all five. The aorta was
dilated in all five cases. Aortography was positive in
only two of four of these patients. Diagnosis was
confirmed at operation in two patients and by nec-
ropsy in another patient (fig 5). In this last patient
the false lumen was filled with a thrombus, which
explains the negative-result at aortography.
A type III dissection was seen in 12 patients by

transoesophageal echocardiography (fig 6). Com-
puted tomography was positive in eight of nine of
these patients. Aortography was performed in eight
patients and was positive in seven. In eight of the 12
patients 'spontaneous echocardiographic contrast
was seen within the aorta. There were circulating
flow patterns and thrombus formation in that part of
the aorta in which the spontaneous echocardio-
graphic contrast was most obvious (fig 6). The start-
ing point of the aortic dissection could be demon-
strated in all 12 patients. In two patients with type
III dissection the intimal entry tear could also be
visualised.

Discussion

In up to 18°o, of patients aortic dissection may be

missed at chest x ray or may cause non-specific signs
that do not distinguish the abnormality from
aneurysmal dilatation or tortuosity and elongation of
the aorta without dissection.15 Thus reliable non-
invasive techniques are needed for immediate and
accurate diagnosis in seriously ill patients with chest
pain. 16 Computed tomography and echocardio-

Fig 6 Transoesophageal echocardiogram showing type III
aortic dissection and spontaneous echocardiographic contrast
within the false lumen. Mural thrombus formation was seen
in the part with the densest spontaneous echocardiographic
contrast (1). LA, left atrium; LVO T, left ventricle outflow
tract; R V, right ventricle; Ao, aorta.
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graphy are regarded as the most successful
approaches. The first report of the diagnosis of aor-
tic dissection by computed tomography17 was
confirmed by others.18 19 Detection of an intimal
flap is probably the most specific sign. After a bolus
injection of contrast medium true and false lumens
were visualised in about 50% of patients in whom
the aortic diameter was increased.20 -24 We had sim-
ilar success with type I and II dissection. Type III
dissection was successfully detected in 90% of
patients. The strong movement of the intimal flap
during the cardiac cycle may explain the negative
results. The scanning time of 4s for computed
tomography cannot give a sharp image of the mem-
brane in all patients.
M mode echocardiography can detect en-

largement ofthe aortic root, widening of the anterior
or posterior aortic wall, and the presence of intimal
flaps.'1325-28 Some workers have used scanning
from multiple anatomical sites to image the whole of
the thoracic aorta by cross sectional echocardio-
graphy5 8 29 and to distinguish the type and extent of
dissection.2932 Detection of distal dissection of the
thoracic aorta was difficult.8 29 It was successful in
only about 70% of cases.4 In our series diagnosis of
type I and type II dissection was significantly more
accurate than that of type III dissection. Trans-
oesophageal echocardiography has eliminated some
of these difficulties.3336 Chest wall configuration,
small intercostal space, obesity, pulmonary
emphysema, and mechanical respiration limit the
diagnositic value of transthoracic echocardiography.

Transoesophageal echocardiography is less
pleasant than transthoracic echocardiography; side
effects are rare (1%), however. One patient had an
attack of asthma and another patient had a transient
atrioventricular block. Thus atropine should be
ready for rapid injection or should be injected before
the procedure in patients with bradycardia. Routine
use of atropine seems unnecessary because side
effects were not reported in another study of 300
patients.36 In our patients transoesophageal
echocardiography was especially successful for
imaging the descending thoracic aorta; it also visual-
ised the aortic root and part of the aortic arch. Inter-
position of the trachea prevented visualisation of the
complete aortic arch. Transoesophageal echocardio-
graphy detected dilatation of the aorta and the
intimal flap as well as the entry tear of the intimal
flap. Furthermore, it also showed movement of the
intimal flap. In nine patients we detected spontane-
ous echocardiographic contrast within the false
lumen; this finding has been reported by others.3738
This was probably because reduced blood flow had
caused aggregation of platelets and erythrocytes.39
There was a good correlation between the

diameters of all parts of the aorta measured by trans-
oesophageal echocardiography and by computed
tomography; though the diameters measured by
transoesophageal echocardiography were smaller
than those measured by computed tomography. The
scanning time required for collection of computed
tomographic images (4 s) means that movement of
the aorta is included and the aortic diameter is over-
estimated.

Further studies are needed to evaluate whether
non-invasive techniques can replace aortography36
when, as in two of our patients, complete exam-
ination of the thoracic aorta by transthoracic and
transoesophageal echocardiography is possible.
Angiography could perhaps be limited to the coro-
nary arteries. When transoesophageal echocardio-
graphy is not available the descending thoracic aorta
can be studied by computed tomography.
Though acute aortic dissection of types I and II

require prompt operation,40-44 there is little or no
evidence that patients with chronic asymptomatic
dissection need elective operation.'6 There is con-
troversy about whether acute type III dissection
should be treated surgically or medically."6 In
chronic type III dissection the indications for sur-
gical intervention are restricted and conser-
vative.164344 Thus after diagnosis of type III dis-
section by echocardiography no further diagnostic
procedures are necessary in symptom free patients.

In our experience transoesophageal echocardio-
graphy complements transthoracic echocardio-
graphy, particularly for imaging the distal thoracic
aorta. Intimal flaps and dilatation of the aorta caused
by a dissection could be demonstrated by this
method. Transoesophageal echocardiography seems
to be better than computed tomography for demon-
strating an intimal flap. Early diagnosis and prompt
treatment should improve the prognosis in patients
with aortic dissection.'5

This study was supported by the Robert Muller
Stiftung.
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