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Introduction
The rapid evolution of cardiovascular procedures has brought 
transcatheter tricuspid valve interventions (TTVI) to the forefront 
of contemporary practice. Early diagnosis of tricuspid regurgi-
tation is difficult because of the subclinical course of the early 
phases, and patients are often referred to heart valve centres in 
the advanced stages.

Timely TTVI might improve patient outcomes, prevent further 
right ventricular deterioration, and reduce the burden on health-
care systems, with such benefits being questionable in end-stage 
patients. On the other hand, the risks and potential complications 
associated with TTVI, coupled with the lack of long-term data, 
may warrant a more conservative approach. Whether early TTVI 
should be offered to patients with tricuspid regurgitation is still 
matter of a complex debate.
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It is known that patients with severe tricuspid regurgitation (TR) 
often present at a late stage when the signs and symptoms of right-
sided heart failure (HF) are very advanced. Indeed, the clinical 
course of TR, especially when isolated, is slow and progressive, 
with early stages being subclinical and characterised by unspe-
cific and often underestimated symptoms (i.e., fatigue, dyspep-
sia). Surgery of isolated TR in patients with a late indication is 
burdened by high in-hospital mortality, and medical therapies 
(i.e., diuretics) are often ineffective at these late stages. TTVI is 
emerging as a possible treatment option, but its effectiveness and 
optimal timing are still a matter of debate1. In the multinational, 

retrospective TriValve Registry, which included patients undergo-
ing TTVI, procedural success was associated with a higher sur-
vival rate, as compared to procedural failure. A coaptation gap 
>6.5 mm and an effective regurgitant orifice area >0.695 cm2 
were found to be independent predictors of procedural failure after 
edge-to-edge repair2. Accordingly, compared with severe TR, mas-
sive or torrential TR at baseline was associated with a higher rate 
of clinical events after TTVI3. Notably, the majority of the proce-
dures were performed with old-generation edge-to-edge devices.

Severe right ventricular dysfunction was reported to be associ-
ated with poor outcomes despite successful TTVI. Interestingly, 
a propensity-matched analysis showed a prognostic advantage of 
TTVI, as compared to conservative management, only in patients 
with a moderate reduction in right ventricular function4. Of note, 
many challenges in the evaluation of right ventricular function in 
patients with severe TR are worth considering.

In addition, hepatic congestion and renal failure were found to 
be associated with an increased risk of mortality, independently 
from the procedural success of TTVI, baseline symptoms and 
right ventricular function5. Indeed, long-standing visceral conges-
tion may lead to irreversible organ damage that persists after TR 
correction. 

Finally, a precapillary component of pulmonary hypertension 
seems to be associated with worse prognosis after TTVI6. It can 
be due to conditions requiring specific treatments (i.e., lung dis-
orders) or represent a mere bystander of end-stage left-sided HF. 

All these findings suggest that a late transcatheter treatment 
of TR does not lead to a benefit in terms of hard endpoints (i.e., 
mortality and HF hospitalisation). Specifically, it is expected that 
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Severe TR is independently associated with mortality, heart failure 
and poor quality of life. Although medical management of severe 
TR with diuretics remains the cornerstone of therapy, TTVI, which 
avoids the high risk associated with isolated tricuspid surgery, has 
emerged as a promising alternative. The optimal timing of interven-
tion for patients with isolated functional TR is controversial; current 
guidelines are conservative, with surgery given a class IIa recom-
mendation in the absence of severe right ventricle/left ventricle (RV/
LV) dysfunction and pulmonary hypertension, while TTVI receives 
only a class IIb recommendation for inoperable patients8. TR often 
begets further worsening of TR; however, disease progression usu-
ally occurs slowly, over years or decades in the majority of patients. 
In contrast to mitral regurgitation, TR is often well tolerated, given 
the high capacitance of the systemic venous circulation. As a result, 
many patients may remain asymptomatic and do not present for 
medical attention until the disease has progressed to the later stages, 
sometimes with severe RV dysfunction and renal/hepatic failure, 
rendering any intervention futile. As a result, early diagnosis and 
treatment seems reasonable, but do we have evidence?

The TRILUMINATE Pivotal Trial demonstrated for the first 
time that transcatheter edge-to-edge repair (TEER) with the TriClip 
system (Abbott) improved quality of life, with a Kansas City 
Cardiomyopathy Questionnaire score increase of 12 points com-
pared to medical therapy alone at 1-year follow-up. However, no 
differences in mortality or heart failure hospitalisation (HFH) were 
observed. Previous natural history studies of TR patients had indi-
cated a significant symptom burden requiring HFH and an increased 
risk of mortality; a propensity-matched analysis from the TriValve 
Registry suggested a reduction in mortality and HFH with TTVI 
(predominantly TEER) compared with medical therapy9. In con-
trast to these studies, over 40% of patients in TRILUMINATE were 
in New York Heart Association (NYHA) Class I/II, and only 25% 
of patients had an HFH in the preceding year, suggesting that trial 

enrolment and intervention was performed relatively early in their 
disease course. Furthermore, a subgroup analysis indicated similar 
benefits of TEER in patients with RV dysfunction (RV end-diastolic 
diameter >5 cm, tricuspid annular plane systolic excursion <1.7 cm 
and cardiac output <4 L/min) and chronic kidney disease, suggest-
ing that patients further along in their disease course also derived 
symptomatic benefit and were not treated too late. Notably, the trial 
mainly enrolled patients with atrial functional TR and/or HF with 
preserved ejection fraction; patients with LV dysfunction made up 
only ~10% of the cohort, so conclusions about this important subset 
of TR patients cannot be drawn. 

Mortality was lower than expected in TRILUMINATE (<10% 
in both groups at 1 year, with follow-up planned for 5 years) 
compared with natural history studies, reflecting the less comor-
bid population enrolled. These reassuring data suggest that close 
follow-up and optimisation of medical therapy in similar TR 
patients is a safe and effective strategy, reserving tricuspid inter-
vention for those with persistent symptoms or HFH. However, 
it remains an open question whether TTVI will reduce mortal-
ity or HFH in patients commonly encountered in clinical practice 
who have more advanced disease (i.e., recurrent HFH, renal/liver 
failure, moderate/severe LV or RV dysfunction). Multiple ran-
domised trials are currently underway (e.g., TRICI-HF, TRI-FR, 
CLASP II TR, TRISCEND II) to determine the impact of various 
TTVI devices at different stages of disease progression; these will 
greatly refine our patient selection strategy and understanding of 
the disease. In the meantime, there is currently no strong evidence 
that transcatheter tricuspid valve interventions are performed too 
late. Instead, clinicians should be proactive in the early diagno-
sis and medical management of TR, remaining vigilant for signs 
of disease progression with early referral to an experienced heart 
valve centre.
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patients with severe TR and severe right ventricular dysfunc-
tion, renal and hepatic damage, as well as precapillary pulmonary 
hypertension experience a poor prognosis despite an effective 
TTVI. Notably, large leaflet gaps and/or massive or torrential TR, 
which are often observed in advanced stages, may limit the likeli-
hood of obtaining an effective and durable TR correction by using 
repair techniques. 

Thus, although further research is definitely needed to support 
this hypothesis, early identification of patients with severe TR may 
have a major role in improving procedural results and prognosis. 

Additionally, improvements in symptoms and quality of 
life after TTVI need to be explored in the setting of advanced 
right-sided HF. These endpoints are difficult to assess but have 
raised interest, since it is known that patients with advanced HF 

may prefer trading years of life for a better quality of life. The 
TRILUMINATE Pivotal Trial7 comparing transcatheter tricuspid 
edge-to-edge repair versus medical therapy in patients with at least 
severe TR, showed a significant improvement in quality of life in 
the device versus control arm. However, this population was at 
low risk, as they were probably enrolled at an early stage. 

In conclusion, TTVI may be futile in preventing death and HF 
hospitalisation in patients with advanced HF. Prospective studies, 
exploring both hard endpoints and patient reported outcomes, are 
urgently needed to support early diagnosis and treatment of severe TR.
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