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Tricuspid regurgitation (TR) is an important clinical problem because it is frequent and 
carries a poor prognosis when it is left uncorrected. However, there is still a lack of 
awareness of tricuspid disease in the medical community. The indications for evaluation 
and surgical interventions in patients with TR were recently updated in the ESC/EACTS 
guidelines. Transcatheter tricuspid valve intervention (TTVI), almost exclusively valve repair, 
is at an early stage of development as only a few hundreds of patients have been treated. 
The first-in-man valve implantation was very recently performed. The recent ESC/EACTS 
Guidelines state that “The potential role of transcatheter tricuspid valve treatment in high-
risk patients needs to be determined”. We shall review here which lessons of interest 
for TTVI can be learned from the Guidelines as regards evaluation and indications for 
surgery and try to imagine what could be the place of TTVI in the Guidelines in the future.
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introDuction

Tricuspid regurgitation (TR) is an important clinical problem because it is frequent and carries 
a poor prognosis when it is left uncorrected (1–7). However there is still a lack of awareness of 
tricuspid disease in the medical community (8).

The indications for evaluation and surgical interventions in patients with TR were recently 
updated in the ESC/EACTS guidelines (9). Transcatheter tricuspid valve intervention (TTVI), almost 
exclusively valve repair, is at an early stage of development as only a few hundreds patients have 
been treated (10, 11). The first-in-man valve implantation were very recently performed (12). 
This explains the statement in the ESC/EACTS Guidelines: “The potential role of transcatheter 
tricuspid valve treatment in high-risk patients needs to be determined”.

We shall review here which lessons of interest for TTVI can be learnt from the Guidelines 
as regards evaluation and indications for surgery and try to imagine what could be the place of 
TTVI in the Guidelines in the future.

GenerAl comments

The recent ESC/EACTS guidelines (9) stress the importance of the awareness of tricuspid disease 
especially in patients with significant mitral valve disease. The patients with severe TR, especially 
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secondary TR, are often at an advanced stage of the disease and 
require a comprehensive cardiac and non - cardiac evaluation 
(13). The patient selection is more difficult here than for mitral 
regurgitation or aortic stenosis and requires expertise. As a 
consequence the indication for TTVI should be taken in Valve 
Centres, by a multidisciplinary Heart Team in order to optimize 
the therapeutic decision (9).

The management strategy, as advocated in the Guidelines, 
should follow a systematic stepwise approach trying to answer 
the following questions: Is the regurgitation severe? What is the 
mechanism of the regurgitation? Is the patient symptomatic? 
Are there contra-indications to any intervention on the valve? 
Is surgery contraindicated or high risk? Is a transcatheter 
intervention feasible? What is the decision of the Heart Team?

imAGinG

Imaging plays a key role. Most of the statements made in the 
Guidelines will apply to surgery as well as TTVI.

Echocardiography is the main examination.  It assesses the 
“Carpentier’s triade” i.e., valve anatomy, lesions and dysfunction, 
separating primary from the most frequent secondary TR.

It also evaluates the severity of the regurgitation using 
an integrative approach combining semi-quantitative and 
quantitative evaluation (9, 14). A new scale for severity, adding 
“massive and torrential” degrees, has been recently proposed but 
the additional prognostic value of these new grades remains to 
be proven (15).

More attention should be paid to the evaluation of right 
ventricular function (RV) using tridimensional imaging by 
echocardiography or cardiac magnetic resonance (CMR). CMR 
is considered the reference method even if precise thresholds for 
reversibility of RV dysfunction remain largely unknown in the 
field of valvular disease (9, 16, 17).

CT, which is not necessary before tricuspid valve surgery, will 
play a key role in the TTVI era by assessing the characteristics 
of the tricuspid annulus and the feasibility of each specific 
transcatheter techniques, in particular the relationship with 
adjacent structures such as the right coronary artery (18).

Right heart catheterisation should be performed when needed 
to evaluate the pulmonary vascular pressures/resistances because 
of the limitations of echocardiography in such cases.

Finally imaging during TTVI remains a challenge and the 
choice of one single method,  or more likely multimodality 
imaging, should be based on new evidence (18).

indications for intervention
Several lessons from surgical experience should be kept in mind 
when considering TTVI.

As regards the choice of the technique (10), based on the 
surgical experience (19), the Guidelines state that “Valve repair 
is preferable to valve replacement. Ring annuloplasty, preferably 
with prosthetic rings, is key to surgery for secondary tricuspid 
regurgitation Valve replacement should be considered in primary 

TR or when the tricuspid valve leaflets are significantly tethered 
in secondary TR and the annulus is severely dilated”.

These statements may explain why the current hemodynamic 
results of TTVI are suboptimal when using the first generation 
devices in patients with unfavourable anatomy such as very 
severe annular dilatation.  In addition the devices currently 
available, such as annuloplasty or spacer, cannot treat primary 
TR when they are used in isolation. The feasibility of Mitraclip 
in degenerative TR has been documented in only a few case 
reports (20).  In addition this technique cannot be used in 
patients with TR of rheumatic origin or post endocarditis. Thus 
awaiting more experience using combination of specific TTVI 
repair techniques, valve replacement may appear to be the most 
promising technique in primary TR. Finally the potential use 
of heterotopic valve implantation has to be further evaluated in 
the end stage disease.

The indications for TTVI in secondary TR could be expected 
to be as follows, with all the necessary reservations at this early 
stage of development.

In the near future intervention may only be considered in 
inoperable/high-risk patients with severe TR. Patients with 
severe TR after a previous mitral intervention represent the 
most frequent scenario. In such cases intervention should be 
considered early but only when it is not “futile”. Severe pulmonary 
hypertension (21), severe LV or RV dysfunction, or significant 
residual left-sided valve disease should be eliminated before 
considering any intervention on the tricuspid valve. When RV 
dysfunction is “extreme”, it is unlikely that any intervention on 
the tricuspid valve will change the prognosis (22). The guidelines 
did not define any precise thresholds as regards RV function 
for contraindicating intervention because evidence is lacking. 
The decision here should individualized and made by the Heart 
team. It is likely that the indications for TTVI might be a bit 
more “permissive” than those of surgery if the goal is to reduce 
symptoms and/or usage of drugs at an acceptable risk. In the 
other patients the decision will be between medical therapy or 
heart transplantation.

The recent ESC/EACTS guidelines insisted on the importance 
of an early treatment of TR, when surgery is performed only on 
the tricuspid valve or in combination with the surgical correction 
of a mitral valve disease. Mitral and tricuspid transcatheter 
techniques could potentially be combined in patients in the 
same way as in surgery. If combined transcatheter intervention is 
doable and affordable, TTVI should ideally be performed during 
the same session or early after the mitral procedure. Recent short 
series have suggested that it is feasible with good results (23).

In a more distant future, if both tricuspid and,  even more 
so mitral, transcatheter intervention prove to be effective and 
durable in patients at lower risk,  the combination of the two 
techniques will be even more desirable.

In patients undergoing mitral valve surgery, the Guidelines 
recommend tricuspid surgery in selected cases even if the 
degree of TR is less than severe based on the degree of annulus 
dilatation or progressive deterioration of RV function.  These 
early indications cannot apply to TTVI in the near future.

Finally, the ideal approach of secondary TR caused by tricuspid 
annular dilatation related to chronic atrial fibrillation is largely 
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unexplored and the decision between the specific treatment of 
atrial fibrillation or tricuspid surgery or THV should be based 
on new evidence.

conclusions

The role of transcatheter tricuspid intervention is likely to increase in 
the future based on several factors: increased awareness of tricuspid 

disease – improvement of technology - search for evidence. If these 
prerequisites are fulfilled TTVI will help transcatheter valve treatment 
on any valve to move towards the surgical standards.
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