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Question: What is the current status of percutaneous coronary 
interventions to treat functional mitral regurgitation (MR)?

Answer: Functional MR is one of the clinical conditions within 
cardiology that have experienced more changes over the last few 
years. Currently, not only the best way to treat it is under study 
including contributions from percutaneous techniques, but also its 
very definition is under review. Initially, cut-off values used to be 
selected to define its severity that were different from those of 
primary MR based on the results from longitudinal studies in 
populations that had suffered myocardial infarctions.1 However, it 
has not been easy to confirm that by using these diagnostic thresh-
olds, the therapeutic procedures yield consistent benefits.2,3 As a 
matter of fact, to this date, it is recommended to use the same 
criteria as with primary MR (effective regurgitant orifice area ≥ 0.4 
cm2 and regurgitant volume ≥ 60 mL).

Another issue under discussion is whether the best therapeutic 
strategy is valve repair or replacement. Most clinical trials have 
studied the easiest repair strategy, that is, restrictive annuloplasty. 
It consists of annular remodeling with a rigid or semirigid annulus 
that is 1 or 2 sizes smaller than the patient’s valve (usually deter-
mined by the intertrigonal distance or the anterior leaflet surface 
area). Despite the criticism received for the methodology used in 
the repair group and the results obtained after the procedure, 
several clinical trials conducted in the United States have shown 
no clear benefits of mitral valve repair over mitral valve replace-
ment. However, a lower rate of MR has been reported in the group 
treated with valves.4,5 Several authors suggest that this repair 
method is not the best one, especially if the etiology is ischemic 
and considering that myocardial damage and remodeling—the true 
culprit of valve disease—is often localized and highly variable.

My opinion is that this field has finally entered the adult age. It 
seems obvious that there is not an easy way to treat all patients. 
Also, that success depends on the right selection of patients and 

techniques including, in particular, the use of techniques for the 
subvalvular apparatus like repositioning or papillary muscle sling. 
Secondary MR is a ventricular disease; this is what we all say, but 
most surgeons and cardiologists still try to solve it by only acting 
on the valve alone.

Q.: Which are the most suitable techniques today to repair mitral 
valves with organ failure?

A.: The best way to treat primary MR is surgical valve repair when 
possible. Such is the case of almost all patients with myxoid degen-
eration treated in experienced centers. Also, it is the therapy of 
choice to treat other etiologies such as endocarditis and rheumatic 
disease. However, the repair rate is lower and depends on lesions 
associated with the valve and in the remaining structures.

The association between primary MR repair and the experience of 
the treating center is well known.6 However, this experience is hard 
to gain; up to 50% of the patients who are eligible for valve repair 
keep are actually treated with valve replacements.7 This opens the 
debate of whether patients should follow specific patterns of 
referral to centers experienced on mitral valve repair to guarantee 
optimal results, especially young patients and during the early 
stages of disease (asymptomatic, in sinus rhythm, and with a 
normal left ventricle) as the current clinical practice guidelines 
recommend.8,9

Q.: Are there good surgical options to treat mitral annular 
calcification?

A.: Annular calcification is relatively common in rheumatic disease 
and in advanced cases of myxoid degeneration and, in general, does 
not pose a significant problem. However, a minority of patients 
show very extensive calcification of the valvular annulus with deep 
infiltration and spread towards the ventricular myocardial tissue. 
These cases pose a problem not easy to solve. Incomplete annular 
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decalcification leads to fewer chances of achieving successful 
repairs and a higher risk of suboptimal results regardless of the 
technique used: associated residual MR and stenosis in the case of 
mitral repair or paravalvular leaks and insufficient valvular size in 
valvular replacement. 

The solution to this problem is performing extensive decalcification, 
which is a complex procedure with associated risks. It often 
involves the aggressive debridement of the posterior atrioventric-
ular sulcus and further reconstruction with some type of reinforce-
ment material (autologous or heterologous pericardium or synthetic 
tissues like Dacron). This type of reconstruction requires the proper 
selection of patients and a very precise technique since its main 
complication—the tear of the posterior sulcus—is associated with 
high morbidity and mortality rates.

An interesting option recently presented although with scarce 
information on the mid-term results is a combination of a minimally 
invasive approach to prepare the valve followed by implantation 
under direct vision of an expandable valve, which optimizes valve 
fixation and avoids left ventricular outflow tract obstruction.

Q.: What is your opinion on less invasive surgical techniques to 
treat MR?

A.: I think that today they are the method of choice to surgically 
treat mitral valves because the benefits are obvious. We recently 
published our own experience on the management of mitral 
prolapse with a successful repair rate (98%) and a perioperative 
mortality rate < 1% in Revista Española de Cardiología.10 Minimally 
invasive thoracoscopic surgery was our preferred approach (more 
than 70% of the cases over the last few years) and is associated 
with less need for mechanical ventilation, shorter ICU stays, less 
blood loss, and less need for valve replacement at the 5-year 
follow-up (100% vs 95%).

Back in November 2019 we started our own robotic surgery 
program, the only one in Spain, with the Da Vinci system (Intuitive 
Surgical, United States), which basically focuses on mitral repair. 
By the time we were writing these lines, we had already treated 
50 patients with very satisfactory results. In our early experience 
we think that the procedure is even less aggressive than thoracos-
copy and is associated with further reductions of postoperative 
stays (median, 4 days).

There is no doubt in my mind that these minimally invasive tech-
niques will keep growing and refining, and more patients will end 
up benefiting from repair surgeries less aggressively and with faster 
recovery times. Over the next few years, new robotic surgical 
platforms will be born for clinical use. Also, there will be new 
options for transapical neochord implantation without extracorpo-
real circulation. These advances will widen our current therapeutic 
armamentarium and join percutaneous techniques as part of our 
repertoire.

Q.: Tricuspid regurgitation (TR) is a complex condition of often 
unsatisfactory management. What does surgery have to offer these 
days and to who?

A.: TR has gradually been gaining the attention it deserves. One of 
the most important changes over the last few years is the confir-
mation of how important the early, prophylactic treatment actually 
is even when there is no left-sided valve disease when the proce-
dure is performed.8,9 This adds to the recognition of the need to 
treat severe primary TR in isolation in patients with symptoms of 
right-sided heart failure and in asymptomatic patients with progres-
sive right ventricular deterioration.9

Same as it happens with secondary MR, the management of func-
tional TR requires understanding right ventricular remodeling and 
other associated nonvalvular lesions. Secondary TR has been 
treated with surgery too often and in a superficial way without the 
same level of attention and detail paid to left-sided valve disease. 
Same as it happens with mitral valve repair, the management of 
secondary TR requires a high level of training and experience. The 
results of valve repair are excellent in the landmark centers, and 
sometimes the use of additional techniques is required on the 
leaflets (anterior leaflet repair with patch augmentation), the 
subvalvular apparatus (papillary muscle repositioning, chordal 
shortening or transposition or neochordal implantation), the right 
ventricle (free-wall and annular plication), and the right atrium. 
These less traditional techniques allow us to bring the benefits of 
repair to cases of very advanced functional TR, primary etiologies 
and, in the case of secondary TR, to repair the damage caused by 
device wiring or thoracic traumas. A good example of these more 
complex and advanced procedures is the Da Silva’s cone repair 
technique in adult patients with Ebstein’s anomaly.11

Isolated tricuspid valve or concomitant to mitral surgery can also 
be treated through minimally invasive and robotic thoracoscopic 
surgery in experienced centers in most of the patients. The concom-
itant ablation of atrial fibrillation can follow too.

Q.: What does the future of interventional cardiology have in store 
with respect to heart surgery? Where should we look into from one 
specialty and the other?

A.: I personally see a bright future ahead for the patients (which 
is the most important thing of all), cardiovascular surgeons, and 
interventional cardiologists. The magnitude of these improvements 
and how fast they will spread out will depend on our capacity to 
acquire the necessary knowledge and skills to coordinate ourselves 
and collaborate with one another.

My opinion is that surgery needs to move towards perfecting 
training regarding valvular repair and minimally invasive tech-
niques so that more patients can benefit from the better options 
available. The current low rates of valve repair in the management 
of mitral valve disease simply cannot stand. Together with cardi-
ology we need to reflect on the current patterns of patient referral 
and look for formulas so patients can be operated on (whether 
surgically or percutaneously) in experienced centers. Also, patients 
need to gain access to all therapeutic options, and all the techniques 
available should be performed with optimal results based on scien-
tific evidence, auditing, and the public disclosure of results.
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