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Summary: The accuracy of combined M-mode and two- 
dimensional echocardiography in the diagnosis of aortic 
dissection was evaluated in 673 patients with a clinical 
suspicion of aortic dissection, over a six-year period. In 
128 cases, the diagnosis of aortic dissection was confirmed 
by angiographic, tomographic (CT scan), or autopsy find- 
ings, or during surgery. Two echocardiographic features 
were found to support a diagnosis of aortic dissection: a 
dilation of at least one segment of the aorta (sensitivity 
95 % , specificity 5 1 X) and a typical abnormal linear in- 
traluminal echo corresponding to the intimal flap (sensi- 
tivity 67%, specificity 100%). This pathognomonic in- 
timal flap was observed in 86 cases, of which three types 
could be distinguished: (1) a long oscillating flap (n= 15), 
(2) a long but minimally mobile linear echo which was 
duplicated and parallel to one or two aortic walls (n=64), 
(3) a short, double linear image with a rapid systolic mo- 
tion and high frequency oscillations. These features were 
found to have a high sensitivity in type I aortic dissection 
(88%), although in types II and 111 the sensitivity was 
much lower. In some cases, a fourth type of abnormal im- 
age could be detected: a small intralurninal echo moving 
in parallel to the aortic wall. This feature should be inter- 
preted with caution since its predictive value for a posi- 
tive examination was low (48%). Out of 23 cases in which 
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the diagnosis of aortic dissection was suspected on the ba- 
sis of this doubtful abnormal echo, it was confirmed in 
only 11 patients. The results in these 128 cases of aortic 
dissection indicate that two-dimensional echocardiogra- 
phy, which is easily performed at the patient's bedside, 
could take priority in investigations of this condition. It 
is extremely sensitive in the diagnosis of ascending aor- 
tic dissection, but much less so in the diagnosis of descend- 
ing aortic dissection. 

Key words: M-mode and two-dimensional echocardiog- 
raphy, aortic dissection, aorta 

Introduction 

Aortic dissection is a cardiovascular emergency with an 
approximately 40% mortality prior to diagnosis. I . *  Recent 
improvements in surgical technique have dramatically 
changed the outcome of patients with this condition, par- 
ticularly those with types I or I1 aortic dissection. Until 
recently, aortic angiography (aortography) was the only 
way of establishing diagnosis prior to surgery. This tech- 
nique is not, however, without risk for the patient. 

Nanda et af. were the first to emphasize the value of 
M-mode echocardiography in the diagnosis of aortic dis- 
section. However, many workers have reported false posi- 
tives using this techniq~e.~-'O Since the advent of two- 
dimensional echocardiography, it is possible to study the 
entire aorta,I1-I6 thus enhancing the usefulness of this 
noninvasive technique in the investigation of aortic dis- 
section. 

The purpose of this study was to assess the sensitivity 
of two-dimensional echocardiography in the diagnosis of 
aortic dissection. Our investigation was based on a series 
of 128 cases in whom this diagnosis was confirmed. 
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Methods 

Study Cases 

From April 1978 to June 1984,673 patients (503 males, 
170 females, mean age of 62 f 13 years) were referred to 
our laboratory for investigation of a clinical suspicion of 
aortic dissection. 

Among these patients, the diagnosis of aortic dissec- 
tion was confirmed in 128 cases on the basis of angio- 
graphic (72 patients), tomographic (CT scan) ( 19 patients), 
surgical (79 patients), or autopsy (19 patients) findings 
either alone or in combination. In the other patients, the 
diagnosis of aortic dissection was excluded by aortogra- 
phy, or scan, or by establishing a benign clinical course 
during follow-up. At the beginning of the study, an an- 
giographic examination was performed systematically 
whenever clinical symptoms were suggestive of a diag- 
nosis of aortic dissection. Therefore, as our experience 
with two-dimensional echocardiography in this condition 
broadened, we found that when typical echocardiograms 
were observed, angiographic examination could be avoid- 
ed. Thus 28 of our patients were operated upon, the diag- 
nosis of aortic dissection being based on echocardiographic 
criteria only. However, two consecutive false positives 
observed after 61 cases of aortic dissection led us to per- 
form a further angiography systematically. 

The study group of aortic dissection comprised 104 males 
and 24 females with a mean age of 6 0 k  12 (range 24-80). 
Aortic dissection was acute in 110 cases and subacute or 
chronic in 18 cases. Clinical symptoms (thoracic pain, aor- 
tic regurgitation murmur, disappearance of a pulse) were 
highly suggestive of an acute aortic dissection in 50 cases. 
Furthermore, 19 patients had clinical signs of Marfan's syn- 
drome; 91 patient; had systemic arterial hypertension, 6 
patients had an aortic valve stenosis and in 5 patients an 
aortic valve replacement was performed some years earlier. 

According to De Bakey 's classification, 76 cases were 
type I, 15 type 11, and 37 type I11 aortic dissection. Type 
I begins in the ascending aorta, progresses distally around 
the aortic arch and may involve the descending aorta, type 
I1 arises in the ascending aorta and extends to the level of 
the inomjnate artery, and type I11 develops distal to the left 
subclavian artery and may extend into the abdomen. 

Echocardiography 

In all patients M-mode and two-dimensional echocardi- 
ography was the first examination performed. A Varian 
V 3000 or a Roche Kontron RT400-phased array sector 
scanner was used and recordings were made as necessary, 
regardless of the time of day or night, by a small group 
of physicians. 

The two-dimensional echocardiogram was recorded with 
a systematic approach in order to visualize the entire aorta. 
During the first three years of this study we investigated 

the ascending aorta by left parasternal views (long- and 
short-axis) and apical views (four- and two-chamber 
views). For the study of the aortic arch the probe was 
placed in the suprasternal notch, and the descending aor- 
ta was studied by parasternal, subcostal, and abdominal 
views. During the latter three years, we tried to record 
the aorta systematically by right parasternal and dorsal (left 
paravertebral) views. The patients were examined in the 
following positions: left lateral decubitus (left paraster- 
nal and apical position of the probe), supine (subcostal 
and abdominal position), supine with hyperextension of 
the neck (suprasternal notch), right lateral decubitus (right 
parasternal, second right interspace and dorsal left paraver- 
tebral position). 

In all cases, echocardiographic data were stored on video 
tape. Polaroid films were taken of the most relevant two- 
dimensional echocardiography still frames. 

Two essential diagnostic criteria were looked for on the 
echocardiographic recordings: 

1.  Dilation of at least one segment of the aorta. In our 
experience, the aorta may be considered as dilated if 
the diameter is more than 40 mm at the level of the 
ascending aorta, 35 mm at the level of the aortic arch 
and thoracic descending aorta, 30 mm at the level of 
the abdominal aorta. 

2. An abnormal linear image in the lumen, suggesting 
an intimal flap. 

According to previous studies, a combination of these 
two criteria can be considered as diagnostic evidence for 
aortic dissection. 

To evaluate the diagnostic value of the aortic enlarge- 
ment, the internal diameter of the aorta was compared with 
a mean value from a control group of 40 adult patients 
with various cardiac diseases but without aortic wall 
pathology. In addition, since many patients with aortic 
dissection have associated hypertension (911 128) they were 
compared to a similarly matched hypertensive population 
without aortic dissection. We also looked for evidence of 
pericardial effusion and the presence of aortic regurgita- 
tion (mitral fluttering). 

Echo-Doppler technique was not performed in this 
series. 

Statistical Analysis 

The following definitions were used: 

Sensitiviry: true positives/true positives + false 

SpecijWy: true negativeshe negatives + false 

Predictive value of a positive examination: true posi- 

Predictive value for a negative examination: true nega- 

negatives 

positives 

tiveshrue positives + false positives. 

tivedtrue negatives + false negatives. 
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TABLE I Sensitivity, specificity, and predictive value of the different criteria of aortic dissection 

Predictive Predictive 
value value 

Clinical suspicion AD Confirmed AD positive negative 
Criteria n=673 n =  128 Sensitivity Specificity exam exam 

Dilatation aorta 392 
Abnormal linear 

Long 86 
Short 23 
Pericardial effusion 82 

image in the lumen 109 

Aortic regurgitation 73 

122 95 51 31 58 

97 76 98 89 95 
86 67 100 100 93 
11 8.6 98 48 85 
47 37 94 48 88 
48 37.5 96 66 88 

Calculations were performed for each evaluated echocadi- 
ographic criterion. Statistical comparisons between pairs 
of means were evaluated using Student’s r test. 

Results 

The echocardiogram was technically very difficult and 
of poor quality in 13 cases of aortic dissection (10%) (2 
cases with type I and II, 11  cases with type III aortic dis- 
section). In the remaining 115 patients, the echocardio- 
gram was judged to be technically adequate and the criteri- 
on previously described could be analyzed for sensitivity 
and specificity. 

Aortic Dilation 

A dilation of at least one segment of the aorta was ob- 
served in 392 patients out of 673 with a clinical suspicion 
of aortic dissection. This latter was confirmed in only 122. 

The internal maximal diameter of the ascending aorta 
was measured in all patients with type I and II aortic dis- 
section (n=91). The mean value was 55.7f12.4 mm 
(range: 35-90). This value was significantly greater than 
that found in the 40 control subjects without aortic wall 
pathology 32 f 8mm (range: 25-38) p < 0.01. The differ- 
ence is still significant when comparing hypertensive pa- 
tients with (50.8 f 13) and without aortic dissection 
(36.1f5.4) p<O.OOl. 

The diameter of the transverse aorta (measured by 
suprasternal view) was 39.7f6.7 mm (range: 25-55) in 
67 out of 79 patients with type I aortic dissection in whom 
it could be measured, as compared to 27f6 mm (range: 
24-32) in the control group (p<O.Ol). 

The diameter of the descending abdominal aorta was 
measured in 91 cases of type I and III aortic dissection. The 
mean value was 3 1.2 f7.4 mm (range: 25-50). This value 
was significantly higher than that measured in the control 
group (21f6 mm, range: 17-31, p<O.Ol). 

Finally, in our experience, the diameter of at least one 
segment of the aorta is in most of the cases increased (122 

of 128 cases), although a normal value does not exclude 
an aortic dissection. The sensitivity of the dilation criteri- 
on is 95 % , although the specificity is only 5 1 % (Table I). 

Abnormal Linear Intraluminal Image 

In this study, two types of abnormal intduminal echoes 
were seen, some of which were very suggestive of an in- 
timal flap (n=86), others were doubtful (n=23) (Table n). 

For the very suggestive ones, three features were found. 
The first is a long (> 1 cm), oscillating intimal flap 

with a sail-like motion. It is also generally thin, bright, 
sometimes with high frequency oscillations, or attached 
by one point to the aortic wall. In some cases, a linear 
echo criss-crossing or dividing the aorta perpendicularly 
is highly diagnostic of an intimal flap. This feature was 
observed in 15 cases (Figs. 1 and 2), especially in the 
ascending and transverse portions of the aorta. 

The second, more frequent feature (64 cases), is also 
long but minimally mobile; it is p d e l  to one or two aor- 
tic walls. On the simultaneous M-mode recording this ab- 
normal echo may be minimally pulsating or fluttering with 
high frequency oscillations. 

The third aspect, observed in 7 cases, is short but dou- 
ble with an abrupt systolic motion and/or high frequency 
oscillations. 

TABLE 11 Distribution of the abnormal intraluminal echo with 
regard to the anatomical type of dissection 

128 Aortic dissection-2-D echo 

Anatomical type I II m 
N 76 15 37 
Doubtful 2-D echo 1 (1.3%) 4 (26.6%) 6 (16.2%) 

Obvious 2-D echo 66 (86.8%) 7 (46.6%) 13 (35%) 
diagnosis 

diagnosis 
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FIG. 1 First typical aspect of aortic dissection with an "oscillating flap." On parasternal long-axis view, we can visualize the two main 
criteria of aortic dissection: ( I )  The dilation of the aorta and (2) the abnormal linear image in the lumen; the simultaneous M-mode recording 
shows the very suggestive "sail-like'' motion of the intimal flap. Ao: aorta. LA: left atrium, LV: left ventricle, A: anterior, P: posterior, 
I: inferior, S: superior. 

In all cases, these abnormal echoes were seen constantly 
in at least two ultrasonic planes. The sensitivity of this 
typical abnormal intraluminal image was 67% and its 
specificity 100%. flap was immobile. 

Furthermore, a thrombus was detected at the level of 
the descending aorta in 4 patients (2 with acute, and 2 
with chronic aortic dissection). In these cases, the intimal 

FIG. 2 Second example of the typical feature. The abnormal echo is attached to the aortic wall two centimeters above the aortic cups at 
the level of a dilated aorta. On the M-mode echo we can see at the level of the aorta the intimal flap (arrow). At the level of the aortic 
valves, we can notice a premature opening which suggests a severe aortic regurgitation. Ao: aorta, LV: left ventricle, A: anterior, P: posteri- 
or, I: inferior, S: superior. 
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FIG. 3 Example of a tricky case. On right parasternal long-axis view, we observed a very localized and short echo at the level of the aortic 
arch. The M-mode recorded simultaneously showed a minimally mobile linear echo. The diagnosis of aortic dissection was confirmed in 
this case by angiography. Ao: aorta, LA: left atrium, A: anterior, S: superior, P: posterior, I: inferior. 

In the group of patients with type I aortic dissection, 
one of these three typical features was recorded 60 times 
at the level of the ascending aorta, 35 times at the level 
of thoracic ascending aorta, and 20 times at the level of 
the abdominal aorta. In the group of patients with a type 
I1 aortic dissection, this intimal flap was seen in 10 cases 
at the level of the ascending aorta. In the type 111 aortic 
dissection, the image was recorded in 10 cases at the lev- 
el of the thoracic descending aorta and in 10 cases at the 
level of the descending aorta. The right parasternal view 
displayed these abnormal images in 13 cases and the dor- 
sal view in 9 cases. 

More doubtful abnormal echoes were observed in 23 
patients. The diagnosis of aortic dissection was confirmed 
either by angiography or CT scan in only 11 of these pa- 
tients (12 false positives). 

Abnormal intraluminal echo can be considered doubt- 
ful when localized, short (often less than 1 cm), incon- 
stant, parallel to the aortic wall, immobile or minimally 
mobile, or when seen on one view only. Such images were 
observed in 23 patients and did not correspond to an aor- 
tic dissection in 12 cases (false positives) (Figs. 3 and 4). 
In 7 of these 12 patients this false positive image was seen 
at the level of the ascending aorta and 5 of those patients 
had an aortic root aneurysm. A false positive echo was 
localized at the level of the aortic arch in 1 case, and at 
the level of the abdominal aorta in 4 cases. 

One patient was falsely diagnosed as having a type I 
aortic dissection on the basis of echocardiographic find- 
ings, but had a true type 111 (Fig. 5) .  In this patient, the 
ascending aorta was enlarged (48 mm), and on a paraster- 
nal long-axis view a small echo detaching from the posteri- 

FIG. 4 Example of a false positive diagnosis of intimal flap: an abnormal linear and slightly mobile echo was recorded at the level of 
a dilated and calcified ascending aorta. Ao: aorta, LA: left atrium, LV: left ventricle, A: anterior, P: posterior, I: inferior, S: superior. 
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FIG. 5 Example of a false positive echocardiographic diagnosis of type I aortic dissection in a case of type III aortic dissection. (A) Paraster- 
nal long-axis view at the level of a dilated ascending aorta, we can see a small abnormal echo which seems to duplicate the posterior aortic 
wall. (B) Dorsal view, a pulsating intimal flap is recorded at the level of the descending thoracic aorta. Ao: aorta, A: anterior, I: inferior, 
P: posterior, S: superior. 

or aortic ring was seen. On M-mode simultaneous record- 
ings, this abnormal echo was parallel to and duplicated 
the posterior aortic wall (Fig. 5a). An abnormal pulsat- 
ing intraluminal echo was also recofded from a dorsal view 
at the level of the descending thoracic aorta (Fig. 5b). The 
diagnosis of type I11 aortic dissection was confirmed at 
surgery but the heavily calcified aortic mot was found to 
be free of dissection. 

Aortic Regurgitation 

Based on clinical signs and on echocardiographic find- 
ings (mitral, septal fluttering) aortic regurgitation was 
present in 73 patients in this series. Aortic dissection was 
found in 48 of these patients (37.5% sensitivity and 96% 
specificity). Aortic cusp prolapse was observed in 4 cases. 
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In one case, a severe aortic regurgitation was associated 
with a premature closing of the mitral valve and with a 
premature opening of the aortic valve. Early closure of 
the aortic valve was recorded in five patients with type 
I or I1 aortic dissection. 

Pericardial Effusion 

Among the 82 patients who had signs of pericardial ef- 
fusion, 47 patients had an aortic dissection (sensitivity: 
371,  specificity: 94%). Only 2 patients presented with 
signs of tamponade. 

descending aorta in 25 cases) and in only the ascending 
aorta in 25 patients, in only the aortic arch in two. It was 
not possible to distinguish between type I and type I1 aor- 
tic dissection in the latter patients using echocardiogra- 
phy alone. 

An intimal flap was also found in the brachiocephalic 
arteries in 9 cases with type I aortic dissection. 

In type I11 aortic dissection, we were able to record an 
intimal flap in two segments (the thoracic descending aorta 
and the abdominal aorta) in 5 patients; in only one seg- 
ment in 10 patients (at the level of the descending thorac- 
ic aorta in 5 cases and on the abdominal aorta in another 
5 cases). 

Length of the Aortic Dissection 
Chronic Aortic Dissection 

The proximal level of the aortic dissection could be 
studied in 63 cases of type I and 11, and in 6 cases of type 
III aortic dissection. The intimal tear could be recorded 
in only 3 patients. The length of the intimal flap was vari- 
able, depending on the type of the aortic dissection. In 
15 cases with type I aortic dissection, we recorded an in- 
timal flap inside the three segments of the aorta (the 
ascending aorta, the aortic arch, and the descending aor- 
ta) (Fig. 6). This abnormal echo could be seen in only 
two segments (the ascending aorta and aortic arch or 

FIG. 6 Example of a type I aortic dissection. (Top) the dilation 
of the aorta is maximal at the level of the ascending aorta (48 mm). 
However the intimal flap is quite immobile at this level, but pulsat- 
ing at the level of the aortic arch (middle) and waving at the level 
of the abdominal aorta (bottom). 

Subacute or chronic aortic dissection was found in 18 
patients; 7 were type I, 11 were type III. The diagnosis 
of aortic dissection was not possible by two-dimensional 
echo in 3 patients and was doubtful in 2 patients. Three 
patients with type I aortic dissection had typical hyper- 
mobile intimal flap. In the other cases, the intimal flap 
was typically long and minimally mobile. A thrombus was 
detected in 2 patients. 

Discussion 

In 1972, Millward et ale7 first reported on the use of 
M-mode echocardiography in the diagnosis of aortic root 
dissection. In 1973, Nanda et al.' reported M-mode 
echocardiographic findings in six patients with an aortic 
root dissection that was confirmed by angiography, sur- 
gery, and autopsy. 

However M-mode echocardiography can often lead to 
a false positive diagnosis. 

Recent reports have suggested that two-dimensional 
echocardiography might be of more value than M-mode 
echocardiography in the diagnosis of aortic aneurysm and 
aortic dissection, particularly since two criteria need to 
be fulfilled for diagnosis of aortic dissection, namely: a 
dilatation of one segment of the aorta, and an abnormal 
linear intraluminal echo corresponding to the intimal 
flap.'8-z7 However, these reports were based on a limited 
number of patients, and the sensitivity and specificity of 
these criteria have not been accurately assessed. In our 
experience with M-mode and two-dimensional echocardi- 
ography, based on a very large group of patients from the 
entire Southwest of France, the sensitivity and the speci- 
ficity of the typical abnormal intraluminal echoes were 
67% and 100%. respectively. 

A diagnosis of aortic dissection can only be considered 
certain if these abnormal linear intraluminal echoes are 
present. Three main features may be observed: 

First, an oscilling flap which is linear, long (> 1 cm), 
thin, bright, mobile in the lumen and undulating, vibrat- 
ing or waving with a sail like motion. This image should 
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be observed on at least two ultrasonic views (in the same 
or in two different aortic segments). 

Second, a long duplication with parallel wall motion 
of one or two aortic walls. In these cases, the diagnosis 
is easy if the abnormal echo is attached to one part of the 
aortic wall, and if there is systolic pulsation or fluttering. 

Third, the abnormal intraluminal echo is short but is 
highly suggestive of aortic dissection if it appears double 
or multiple and presents an abrupt, rapid systolic motion 
or high frequency vibrations; reduplication of aortic valve 
echoes or prolapse of the intimal flap into the left ven- 
tricular outflow tract have also been rep0rted.**-3~ Other 
echocardiographic features have been described, includ- 
ing detection of thrombus at the level of the aortic dissec- 
tion and intracavitary echoes especially in type 111 aortic 
dissection. 31 

Four factors may account for false negative images: (1) 
A poor ultrasonic window: this problem is often encoun- 
tered in overweight patients. (2) A localized aortic dis- 
section (type I1 or 111).26 (3) An acute aortic dissection 
studied in the first few hours after onset: in one of our 
cases, the first examination one hour after the patient start- 
ed complaining of thoracic pain was negative, while 24 
h later an intimal flap was detected. (4) An artificial 
dropout of echoes, when the intimal flap is spiral shaped2’ 
so that the aortic tear lies in a plane tangential or parallel 
to the beam. 

False negative images were seen in 24% of our patients 
with M-mode and two-dimensional echocardiography and 
in 15% with angiography. CT scan appears to be more 
accurate than echocardiography or angiography since it 
correctly diagnosed aortic dissection in all 19 cases where 
it was canied out. However, two-dimensional echocardi- 
ography can be more easily and rapidly performed in an 
intensive care unit at any time of day or night. 

False positive images have been reported by some 
authors. Some of these are likely to be due to setting the 
gain too high. These spurious echoes are not reproduci- 
ble and are not found in multiple views and probe posi- 
tions. They disappear with adjustment of gain or reject. 
Other artifacts are due to reverberations from a calcified 
aortic ring or aortic wall, or to extraneous echoes emanat- 
ing from the sides of the lumen. In general, these echoes 
are short, and follow the complete cycle of the aortic struc- 
ture. M-mode recordings of this abnormal image are cru- 
cial in establishing the diagnosis. Pulsation or fluttering 
is strongly suggestive of dissection. This represents a 
potential error which can be avoided by combining M- 
mode and two-dimensional echocardiography , and it un- 
derlines the complementary nature of these two tech- 
niques. Some authors have also reported false positive 
echocardiographic images of an intimal flap in cases of 
aortic root aneurysm21 or abscess,32 or mobile 
atherosclerotic plaque.33 Other potential pitfalls may be 
related to the presence of extra-aortic hematoma, tumor, 
fat, or superimposed vessels particularly at the level of 
the aortic arch and the descending aorta. Prominent venous 

valves within large inominate veins may be mistaken for 
an intimal flap in the aortic arch.34 Over the six-year period 
of the study we have constantly improved the technique, 
and the results obtained now are superior to those in the 
initial stages of this research. 

The mechanism of the intimal flap motion has not been 
clearly elucidated. According to Smuckler et al.,24 the 
presence of a parallel wall motion and the absence of an 
oscillating flap may help to differentiate a chronic from 
an acute aortic dissection. Fenier et al. 35 reported that an 
oscillating “intimo-intimal flap” was always present in 
acute aortic dissection without thrombosis of the false aor- 
tic lumen. However, Okamoto er al. ,36 using a Doppler 
technique, showed that the existence of a mobile flap in- 
dicated the presence of blood flow in both the true and 
the false lumens. An akinetic flap, however, does not in- 
variably exclude the absence of blood in either the true 
or the false lumen. In our experience, the intimal flap may 
be motionless at one level of the aorta and undulating else- 
where (Fig. 6). 

Type I and I1 Versus Type 111 Aortic Dissection 

Our experience suggests that two-dimensional 
echocardiography is a useful and accurate method for de- 
tection of types I and 11 aortic dissection. The diagnosis 
of type 111 aortic dissection is more difficult to establish 
mainly because the descending thoracic aorta cannot be 
recorded easily. Recently, some authors have pointed out 
the value of transesophageal echocardiography in the con- 
dition.37 

Echo-Doppler technique was not performed in this ser- 
ies. However, we actually think that this technique may be 
useful in the positive diagnosis of aortic dissection, par- 
ticularly in doubtful cases: a peculiar click sound is syste- 
matically heard when the sample volume is placed at the 
level of the mobile intimal flap, furthemore different blood 
flow velocities may be identified in the false and the true 
lumen. 

Pulsed Doppler studies are also useful in diagnosing re- 
opening of aortic dissection in a patient with previous sur- 
gery*3.36,38 

CT Scan 

In this study, CT scan was always positive when it was 
performed. But according to Iliceto et al. ,39 two dimen- 
sional echo appears to be superior in the recognition of 
an intimal flap, whereas CT scan allows a better recogni- 
tion of the extension and tissue modification of the 
aneurysm.40 

Practical Implications 

In our institution, two-dimensional echo is currently 
considered as the main and the first noninvasive diagnostic 
technique when aortic dissection is suspected. However, 
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Clinical Suspicion of Aortic Dissection 

1 
\ 2-D Echo + Doppler 

Negative echo 
+ 

Less typical pictures 
or doubtful aspects 

/ 
Typical oscillating flap 
with high frequency oscillations 
on multiple views 

I I 1 -1 
I 

Other non-invasive technique: CT scan 
MRI 

F+ Angiography 

FIG. 7 Decision tree in a patient with clinical suspicion of aortic dissection (MRI: magnetic resonance imaging). 

I 

1-1 
I Surgery 

this examination requires a good technician and a com- 
plete systematic approach of the entire aorta by multiple 
views (parasternal, left and right, long- and short-axis 
views, suprastemal, apical, dorsal, subcostal) (Fig. 7). 

This technique offers advantages over and above its ac- 
curacy. It is safe and can be performed quickly at the bed- 
side at any time of day or night. In patients presenting 
with isolated chest pain without electrical or biochemical 
signs of myocardial infarction, a negative echocardiogram 
is reassuring when excluding a diagnosis of aortic dissec- 
tion, particularly in type I cases. It can obviate the need 
for other investigations. However, when the symptoms 
are highly suggestive of aortic-dissection, a negative or 
doubtful twodimensional echo cannot exclude dissection. 
In such cases, CT scan and or angiography are required. 
In our experience, 28 of our aortic dissection patients have 
been operated upon without angiography on the basis of 
clinical and echocardiographic data only. Unfortunately, 
two other consecutive patients have been operated on and 
were false positive. One of them was falsely diagnosed 
as having a type I aortic dissection on the basis of 
echocardiographic findings but had a true type I11 aortic 
dissection. Therefore, we actually think that angiography 
must be performed except when very typical intimal flap 
is observed: hypermobile flap with high frequency veloc- 
ities, and on multiple views. In these cases, and from a 
practical point of view, the main questions are to deter- 
mine whether the dissection is localized in the ascending 
aorta and whether renal function is satisfactory. These two 
factors alone justify emergency intervention on the ascend- 
ing aorta due to the high risk of rupture of this segment. 
Ideally, one should be able to localize the intimal tear and 
the extension of the dissecting hematoma precisely. In fact, 
the intimal tear is localized at the level of the ascending 
aorta in 60 to 65 % of cases. According to Cipriano et al. ,41 

in the rare case of retrograde aortic dissection with an in- 

timal tear situated in the aortic arch, replacement of the 
ascending aorta alone is frequently life saving, even though 
continuity of the aortic intima is not restored by resection 
of the intimal tear. The aortic arch and descending aorta 
can be replaced later with a graft. 

Conclusion 

In conclusion, this study demonstrated that combined 
M-mode and twodimensional echocardiography is a relia- 
ble technique in the evaluation of patients with suspected 
aortic dissection. Two criteria are highly suggestive of this 
diagnosis when found at the same anatomical level: a dila- 
tation of at least one segment of the aorta, and more im- 
portantly, an abnormal typical linear intraluminal echo cor- 
responding to the intimal flap. The sensitivity and 
specificity of the latter criteria were 67% and loo%, 
respectively. Two-dimensional echo is extremely sensi- 
tive in the diagnosis of ascending aortic aneurysm and 
much less sensitive in the diagnosis of descending thoracic 
aorta aneurysm. Therefore, if a descending thoracic aor- 
tic aneurysm is suspected, two-dimensional echo com- 
bined with another noninvasive technique such as CT scan- 
ning or magnetic resonance imaging may increase the 
sensitivity. 

Our experience with 128 cases of aortic dissection 
studied by two-dimensional echocardiography suggests 
that this easily performed technique could take priority 
in the investigation of this condition. 
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