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v

The field of transcatheter therapies for valvular heart disease is a never-ending 
source of technical and device innovation, novel indications and new treatment 
solutions. The interest of the scientific community in this sub-discipline of interven-
tional cardiology is demonstrated by the extraordinary volume of literature on the 
field, as well as the variety of national and international meetings, symposia and 
teaching courses focusing on this topic. This book – now at its third edition – repre-
sents a practical guide addressing the rapidly expanding and innovative field of 
transcatheter therapies for left-side valvular heart disease. The table of contents has 
been uniquely built to update the reader with the latest practical and scientific 
advances in the field.

The first section is dedicated to mitral valve disease, with a focus on the latest 
interventional strategies of mitral valve repair and replacement. The subsequent sec-
tion is dedicated to aortic interventions, including a step-by-step guide to newer-
generation devices for transcatheter aortic valve implantation. Special attention has 
been paid to the devices that carry the most interesting novel elements in the field. 
Each section includes a number of authoritative review articles and accompanying 
illustrations dealing with various aspects of valvular heart disease, from anatomy to 
pathophysiology, from pre-procedural planning to in-lab technique.

This third edition would not have been possible without the enthusiastic partici-
pation and support of many extraordinary colleagues and friends who have shared 
their knowledge and experience with us all. 

February 2018 Corrado Tamburino 
Catania, Italy Davide Capodanno 
 Marco  Barbanti 

Preface
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At the time of publication of this handbook, percutaneous treatment of left side 
cardiac valves represented just an exciting and promising opportunity. The lack of 
outcome data at medium and long term, however, required some caution, since there 
were still too many unknowns related to a minimally invasive treatment of valvular 
heart disease, including durability of acute results, long-term impact of procedural 
complications, patient selection, and so on. After two years since our first publica-
tion, the literature has produced substantial data supporting particularly transcathe-
ter aortic valve implantation, in parallel with a considerable increase of the 
procedures around the world, as well as operators’ experience and procedural suc-
cess. These data allow now to consider these procedures not only a promise for the 
future, but a solid reality of our present. Not surprisingly, the enthusiasm for these 
achievements has prompted the industry to continuously improve their own devices. 
The scenario has therefore changed dramatically in recent years, necessitating a 
substantial update of the first edition of this volume. Once again, the goal of this 
practical handbook is to give interventional cardiologists an advanced understand-
ing and the current state of the art of the percutaneous treatment of left side cardiac 
valves.

April 2012 Corrado Tamburino
Catania, Italy Gian Paolo Ussia

Preface to the Second Edition
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Transcatheter therapy of cardiac valve diseases is a rediscovery by interventional 
cardiologists. Treating cardiac valve diseases with alternative techniques to cardiac 
surgery using prosthetic devices has rekindled interest in the field of hemodynam-
ics, which has been neglected in recent years. Within this framework, two sectors 
can be distinguished: valvuloplasty techniques using a balloon alone to treat mitral, 
aortic, and pulmonary stenoses, and those using prosthetic heart valves or repair 
devices. Valvuloplasty techniques should be considered as palliative, as the duration 
of their effectiveness varies from just a few weeks, as in the case of aortic valvulo-
plasty for degenerative stenoses, to years, as in the case of mitral and pulmonary 
valvuloplasty. By contrast, transcatheter implantation of biological prosthetic valves 
or repair techniques using dedicated devices aim to provide a definitive therapeutic 
solution or at least a solution offering results that are equal to or just as good as 
those of cardiac surgery. The advent of devices for the percutaneous treatment of 
left chamber valve diseases is one of the greatest breakthroughs in interventional 
cardiology. The goal of this handbook is to give interventional cardiologists the 
means to understand the context of the percutaneous treatment of valve diseases and 
the state of the art of the techniques and procedures currently available.

April 2010 Corrado Tamburino
Catania, Italy Gian Paolo Ussia

Preface to the First Edition
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1Anatomy of the Mitral Apparatus

Francesca Indorato, Silvio Gianluca Cosentino, 
and Giovanni Bartoloni

The mitral valve had its name by Andreas Vesalius (De Humani Corporis Fabrica, 
1543) due to its shape similar to the bishop’s hat (miter).

The mitral valve lies in the floor of the left atrium, separating the inflow from the 
outflow tract of the left ventricle (Fig. 1.1).

The mitral valve is part of the left ventricular outflow tract and of the aortic root; 
it facilitates the accommodation of blood, eventually followed by its rapid, effi-
cient, and forceful ejection through the left ventricular outflow tract into the aortic 
root [1, 2].

The mitral valve apparatus and the left ventricle are so interdependent that there 
is no mitral valve defect that does not affect the left ventricle in some way, and, in 
turn, there is no morphological or functional alteration of the left ventricle that has 
no consequence, to a greater or lesser extent, for the mitral valve. Therefore, the 
mitral valve is not a passive structure that moves solely as a result of the forces 
generated by cardiac activity, but rather a structure with its own sphincteric activity 
concentrated mainly in the annulus, which contributes to the ventricle’s contractility 
and, in turn, is heavily affected by it.

The mitral valve apparatus comprises the annulus and portion of myocardium 
located above and below it, the leaflets, the chordae tendineae, and the papillary 
muscles (Figs. 1.2 and 1.3).

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-59620-4_1&domain=pdf
mailto:fra.indorato@gmail.com
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