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In type A aortic dissection (AoD) an early and accurate diagnosis is essential to improve survival, by applying urgent surgical repair. 3D trans-
thoracic echocardiography (3D-TTE), an advanced noninvasive imaging technique, could offer a comprehensive evaluation of the ascending 
aorta and aortic arch in this regard. Both modalities of real-time 3D imaging – live 3D and full-volume aquisition – proved to be useful in evalu-
ating the localization and extent of AoD. Our case illustrates the utility of 3D-TTE in the complex assessment AoD. By providing the proper 
anatomical dataset, 3D-TTE could facilitate considerably the diagnosis of type A AoD. 
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Introduction 
Recently, one of the most substantial developments in the 
field of echocardiography was the introduction of  three-
dimensional (3D) imaging.

The advantages and clinical applications of this tech-
nique are multiple: (1) significant improvement in the 
quantitative evaluation of the cardiac chambers, including 
volumes and left ventricular ejection fraction, (2) better 
visualization of cardiac structures, like valves or congeni-
tal anomalies, (3) real-time control and guiding of percu-
taneous cardiac interventions (e.g., atrial septal defect clo-
sure), (4) evaluation of heart disease in the preoperative, 
intraoperative and postoperative setting, allowing immedi-
ate feedback on the effectiveness of surgical interventions. 
[1]

In our days, 3D echocardiography – due to the devel-
opment of both hardware and software engineering –  be-
came a feasible, real-time examination method in the daily 
practice, using both the  transthoracic and transesophageal 
approach. 

The two main methods of examination in 3D echocar-
diography are live 3D mode and full volume acquisition 
with offline postprocessing. 

During the live 3D examination a narrow pyramidal 
volume is exposed in real-time. This type of imaging has 
multiple advantages: (1) lack of stitching artefacts, (2) 
“true” real-time examination (of great value during inter-
ventions), (3) good temporal resolution, and (4) visualisa-
tion of different cardiac structures by steering the volume 
electronically. [1, 2]

Our case represents an excellent example of the utility of 
transthoracic 3D echocardiography in the evaluation of a 
critical cardiac condition, a type A aortic dissection.

Case presentation
KI, a 61 year old male, was referred to our department 
from a territorial hospital with the diagnosis of heart fail-
ure due to significant aortic regurgitation. At the admis-
sion, the patient complained of dyspnea with orthopnea, 
severe fatigue and a non-exertitional, non-anginal chest 
pain/discomfort. After a detailed history taking, we found 
that the first acute and severe chest pain appeared three 
months before, while brushing his teeth, and his clinical 
condition progressively worsened determining admissions 
to the territorial hospital. Physical examination revealed a 
severely distressed patient with pale and perspirated tegu-
ments, bilateral, basal  crackles, and a 4/VI proto-mesodi-
astolic murmur at the Erb point accompanied by an ejec-
tion murmur, 5/VI, in the aortic area.

Routine 2D transthoracic echocardiographic exami-
nation (Fig. 1) revealed a severely dilated ascending aorta 
(72mm), a severe aortic regurgitation and a great suspi-
cion of aortic dissection, due to the existence of a linear 
structure in the aortic lumen, resembling with a dissection 
membrane.   

The examination was continued with transthoracic 3D 
imaging, which confirmed the diagnosis of type A aortic 
dissection (Fig. 2, 3, 4) causing severe aortic regurgitation. 
The visualisation of the lesion was possible toward the tho-
racic descending aorta using the parasternal and supraster-
nal windows. 

The patient was referred to the cardiovascular surgery 
clinic, but declined intervention, at hospital discharge be-
ing hemodynamically stable without signs of decompen-
sation.

After 4 weeks he returned to our clinic with signs of 
severe cardiac decompensation. After  stabilization he un-
dervent cardiac surgery, but has died due to postoperative 
complications.
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Discussion
Aortic dissection (AoD) is life threatening condition which 
occurs when blood enters into the media due to an inti-
mal tear. Its incidence is estimated at 6:100.000 person per 
year, being higher in men than in women and increasing 
with age. The main risk factor associated with AoD is hy-
pertension, which is present in almost 70% of patients. [3] 

Timely diagnosis is important since the natural history 
of AoD, if left untreated, includes a mortality as high as 
2% per hour during the first two days, thus, urgent surgi-
cal repair repair could be lifesaver.

The ascending aorta (aortic root) is routinely evaluated 
during every standard echocardiographic examination, 
measuring the annulus and the sinusal, sino-tubular and 
tubular diameters. [4, 5]

More precise diagnosis of AoD is based on computer 
tomography (angio CT) and two-dimensional transe-
sophageal echocardiography (2D-TEE). CT is a feasible 
method (availability, instantaneous results), but cannot be 
performed at the bedside, also needing administration of a 
contrast agent. Echocardiography is the preferred method 
of examination in the unstable patient who is not transpor-
table. Despite its incontestable usefulness, two-dimensio-

nal transthoracic echocardiography (2D-TTE) has its own 
limitations regarding the visualisation of the whole aorta. 
Thus, in patients with adequate acoustic windows, real-
time three-dimensional transthoracic echocardiography 
(3D-TTE) could provide all the relevant anatomical and 
functional data which make possible an accurate diagno-
sis of AoD, not requiring esophageal intubation or admi-
nistration of intravascular contrast agent. 

In our case, live 3D-TTE increased the accuracy of the 
diagnosis, since the dissection membrane was clearly seen 
on the 3D images. 3D-TTE has proven to be useful when 
AoD is suspected on 2DTTE, having an additional advan-
tage, that  makes possible the visualization of propagation  
into the branching vessels. [6-11]

Perspectively, in the diagnosis of aortic dissection, 
3D-TTE is going to be more feasible, mainly because of 
the visualisation and measurements from the en face views, 
which provide more accurate and reproducible data in 
comparison with two-dimensional echocardiography. [1] 

Conclusions
In our case, 3D transthoracic echocardiographic examina-
tion proved to be an accurate choice for diagnosing type A 

Fig. 1. 2D transthoracic echocardiography - parasternal long axis 
view of the ascending aorta: severe dilatation 

Fig. 3. 3D transthoracic echocardiography (live 3D)  – parasternal 
short axis view (angulated superiorly): visualisation of the false (A) 
and true (B) lumen and the dissection membrane (C) 

Fig. 2. 3D transthoracic echocardiography (live 3D)  – parasternal 
long axis view: visualisation of the dissection membrane in the 
aortic lumen (arrow)

Fig.4. 3D transthoracic echocardiography (live 3D)  – suprasternal 
long axis view of the aortic arch: visualisation of the dissection 
membrane (arrow)
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aortic dissection, conferring all the relevant anatomical and 
functional data needed for planning surgical repair.
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