
EDITORIAL

Confirmed Usefulness of Three-dimensional Echocardiography in 
Mitral Valve Evaluation

Utilidad comprobada del eco tridimensional en la evaluación de la válvula mitral

Diego meDVeDoFsKy, roBerto m. LAng

Over the past decade, real-time three-dimensional 
(3D) echocardiographic images have become an inte-
gral part of the world of echocardiography for their 
proven advantages over two-dimensional (2D) images 
in multiple areas. With the wide availability of equip-
ment and software analysis for 3D echocardiography 
(3DE) and the increasing growth of knowledge in the 
area, this new methodology has earned its place as 
the new standard in many areas. One area with par-
ticularly well established advantages over 2D echo-
cardiography (2DE) is the visualization and analysis 
of the mitral valve. (1) Most 3D mitral valve studies 
have been performed with transesophageal echocar-
diography (TEE), but recently the possibility of also 
acquiring transthoracic images has been successful.

Three-dimensional echocardiography provides 
a unique visualization and better understanding of 
the relationship between different cardiac structures 
than 2D images, as well as accurate valve function 
measurements. Real time 3D TEE consistently offers 
excellent quality volume-rendered images of the mi-
tral valve apparatus (both from the atrial and the left 
ventricular perspective), including the anterior and 
posterior leaflets, the annulus and the subvalvular 
structures. (2) This level of understanding has made 
this technique one of the modalities of choice for mi-
tral valve surgery perioperative planning as well as 
guideline for percutaneous interventions. (3, 4) With 
an unprecedented level of anatomical detail, these 
volume-rendered images enable detailed volumetric 
analysis of the geometry and dynamics of the mitral 
valve. The result is that this modality has already 
been incorporated to clinical practice and has a major 
role and impact on the management of patients with 
valve disease. (5-9)

Whereas 2DE allows the diagnosis of mitral valve 
disease but does not provide information about its 
precise location, extent and relationship with adja-
cent anatomical structures, 3DE enables the visu-

alization of the mitral valve similarly to the way it 
is seen by the surgeon during surgery. Additionally, 
the valve can be visualized from the left ventricle 
granting an even greater anatomical understanding. 
For these reasons, teams including surgeons, clinical 
cardiologists, interventional cardiologists and expert 
cardiology echocardiographists have been formed 
worldwide. Thus, surgical preparation is significant-
ly superior and surgeons have an ideal and specific 
comprehension of both the anatomy and physiology 
of each patient at the moment of surgery. Nowadays, 
several companies offer the possibility of printing 
3D models with the information obtained from 3DE 
analysis. This option can provide an even higher level 
of surgical preparation, including the possibility of 
verifying the surgical technique before reaching the 
operating room. It is known that many mitral valve 
repair surgeries are complicated and thus require 
expert surgeons in these techniques. With the ad-
vantages provided by 3DE it is possible that a large 
proportion of patients with degenerative disease will 
receive a successful repair.

Myxomatous/degenerative mitral valve disease is 
the most common cause of mitral regurgitation (MR) 
in developed countries, while the rheumatic cause is 
still common in developing countries. The process of 
degenerative mitral valve disease comprises a range 
of possibilities, with its most severe form known as 
Barlow’s disease and its milder form known as fi-
broelastic deficiency. The diagnosis has been great-
ly facilitated by the use of 3DE, improving not only 
the precision of injury location, but also the quanti-
fication of the associated MR. These improvements 
have modified the techniques of mitral valve surgi-
cal repair and its percutaneous interventions. In this 
context, the study of Munin et al., (10) published 
in this issue of the Journal represents a significant 
contribution to understanding the characteristics of 
a group of patients in Argentina with degenerative 
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MR, and implicitly supports the feasibility of per-
forming this 3DE analysis in Argentina. The study 
of Munin et al. (10) evaluated with 3DE the mitral 
valve anatomy of patients with severe degenerative 
MR. Patients were divided into two groups: one with 
prolapse of a single segment was compared another 
group with prolapse of more than one segment and 
then, both groups were compared with a population 
without heart disease. Although the study involved a 
small number of patients, the authors described the 
different characteristics of these groups: as expected, 
the group of patients with prolapse of more than one 
segment presented a larger left ventricle, mitral an-
nulus, anterior leaflet and volume prolapse. The 
study has some limitations properly addressed by the 
authors, but is methodologically sound and provides 
relevant results. First, it demonstrates the possibil-
ity of performing this echocardiographic analysis as 
an integral part of the pre-surgical preparation. Sec-
ond, it provides information about the frequency of 
different lesions observed in an advanced center in 
Latin America, with the potential to improve these 
patients’ management. The study of Munin et al. (10) 
has the potential to bring 3DE analysis in Argentina 
to a first level in the local daily practice, which will 
undoubtedly generate a better understanding of the 
anatomy and thus of the pre-surgical management of 
each individual patient. This study opens the door to 
3DE technology and generates optimism for its appli-
cation in routine pre-surgical evaluation.
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