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Structural heart disease: the revolution

To understand why the Annals of Translational Medicine is interested in a special series on structural heart disease we
should remember the exciting key points in the history of one of the most important innovations of cardiology to date, the
transcatheter aortic valve implantation (TAVI).

Transcatheter valvuloplasty began in the 80s to treat pulmonary, mitral and aortic stenosis. Pulmonary and mitral
valvuloplasty showed low rate of reoperation and good long-term outcomes. However, aortic valvuloplasty soon demonstrated
its inability to modify the natural history of the severe aortic stenosis (SAS) (1). Common belief was that this technique failed
because all calcium had to be removed.

However, because around a quarter of patients with SAS could not be operated, the development of percutaneous aortic
valves did not stop and Cribier published in 2002 the first implantation of this kind of prosthesis (2). Nevertheless, the
calcium could not be removed so its ability to modify the natural history of this disease was uncertain.

In 2010 and 2011 randomized controlled trials (RCT) showed that, not only TAVI modified the natural history of SAS
but also, they achieved same survival than surgery for high-risk patients in mid-term follow-up (3,4). However, paravalvular
regurgitation, pacemaker implantation and vascular complications were much higher in TAVI than surgery. So, nothing
suggested that these techniques could be used in other patients in the future. It was somehow logical. How a valve with no
sutures could be used if calcium was not removed, knowing that even removing it, surgeons need to give 15-20 robust stitches
to the aortic annulus to avoid displacement and leakage?

In 2016 and 2017, new clinical trials showed same or even better survival for intermediate risk-patients with TAVI
compared with surgery (5,6). Pacemaker, vascular complications and aortic regurgitation had been surprisingly reduced.
However, most of us thought that surgery was going to be always the gold-standard treatment for SAS. To understand this
thought, we should put in context what kind of patients formed these clinical trials (7). Intermediate risk patients, those who
formed these RCT, were chosen if they presented an ST risk score between 4 and 8 and even some of them had more than 8.
My institution participated in one of these RCT and we knew how difficult in real life was to find a patient with an ST risk
score over 4. Not in vain, almost 80% of patients with SAS were low-risk. Let’s put an example. An octogenarian male patient
in dialysis, with arteriopathy and immunocompromised has a calculated risk-score for isolated AVR of 3.9%, so its low-risk.

Incredibly, TAVI technique and technology experienced such rapid improvement that there are few parallels in the history
of Cardiology. Recently, the two largest RCT comparing TAVI to surgery in low-risk patients, STS <4, were published (8,9).
No difference was found between surgery and TAVI for one type of the transcatheter prosthesis and lower mortality was
shown for the other one. Accordingly, surgical risk is no longer a key factor when deciding the best treatment for a patient
with SAS. Rather, the balance between life expectancy and prosthesis degeneration is becoming the main factor to consider
(10,11). Although some simulation studies suggested that TAVI prosthesis could degenerate earlier than surgical valves,
scientific evidence to date is suggesting that degeneration is not going to be a big problem for TAVI (7,12). Another gap of
knowledge is the performance of TAVI in bicuspid aortic valves since these patients were excluded from the main RCT and
almost 50% of patients with SAS have bicuspid valves (10).

Although not with the same success, other transcatheter procedures to treat other valves have been also developed and are
in continuous process of improvement. Percutaneous treatment of the mitral valve has also evolved. Specially for patients with
secondary mitral regurgitation, the success of the percutaneous repair depends on the adequate election of the candidates.
Imaging techniques play a key role in this case.

In this exciting series: “Structural heart disease: the revolution” some of the greatest experts of the world review the state
of the art of these therapies and devices, share future challenges and publish interesting works.
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