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Isolated TR and Surgery

• Surgery is said to carry unacceptable mortality: 15-30%

• Surgery challenged by TEER

• Recent publications have shown much better outcome

✓Age and comorbidities

✓Presence of RV failure

✓Right-heart catheterisation in case of PHT

Most importantly, TRI-SCORE, TRIGISTRY allow better patient 
selection













Management of Isolated Tricuspid Regurgitation:
2 Sides of the Same Coin

• Questionable statements 

✓Cardiac surgery carries higher risk of morbidity and mortality in all patients with
isolated secondary TR      NO

✓ It presumes that patients with severe TR should be treated medically until TTVI 
becomes the only option    NO

• However, patients with TR who undergo early referral to surgery, 
when they have no right ventricle or peripheral organ damage, are at 
minimal risk and have excellent outcomes

• The only randomized study showed no benefit in terms of mortality
and hospitalization for heart failure of TTVI vs medical therapy

Luigi P. Badano, JACC: Cardiovascular Interventions
Volume 17, Issue 11, 10 June 2024, Page 1408



Annular remodelling predicts outcome in 
isolated severe tricuspid regurgitation:
a registry-based echocardiographic analysis

• Severe isolated TR in the absence of AF is a rare finding with a grim 
prognosis. 

• Underlying diseases are significant (pre-capillary) pulmonary 
hypertension and HFpEF. 

• The newly proposed TR grades ‘massive’ and ‘torrential’ are 
uncommon in these patients and therefore of lesser clinical 
relevance. 

• Tricuspid annular diameter dimensions rather than quantitative 
measures of TR proved to be of significant prognostic value indicating 
a continuous remodelling leading to a ‘point of no return’ with a 
dismal outcome.

Henrike Arfsten, European Heart Journal - 
Cardiovascular Imaging (2024) 25, 795–803



Henrike Arfsten, European Heart Journal - 
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Isolated Tricuspid Valve Surgery (ITVS)
is not a surgical indication

Is isolated TR a surgical failure ?

NO



Factors that have reduced
operative mortality

• The earlier the surgery the better

• Low risk score

• Surgical tips and tricks

✓MIS Vs Sternotomy

✓Beating heart Vs cardioplegia

• Tethering with or without is key



Severe FTR with Tethering



Tethering shows RV spherical changes

• Annuloplasty alone or TriClip are not the solution

• Solutions are :

✓Either extensive repair of the tricuspid valve (AL patch or 
papillary muscle sling)

✓Either valve replacement

✓For TEER, replacement seems the best option 









Surgery in Isolated TR before irreversible RV 
dysfunction or end organ dysfunction is SAFE 



JTCVS Open 2024



The TRI-SCORE Registry



Dreyfus J et al. EHJ 2021

Biological

Echocardiographic

Clinical

Low HighIntermediateRisk:

TRI-SCORE: dedicated risk score model to predict in-hospital mortality after ITVS
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➢ Patients with low score have an excellent outcome after TV surgery

Dreyfus J et al. EHJ 2021

Prediction of in-hospital mortality after ITVS
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Dreyfus J et al. EHJ 2021

➢ Patients referred late to TV surgery incur poor outcome

Prediction of in-hospital mortality after ITVS



25

TRI-SCORE

Dreyfus J et al. EHJ 2023

TRIGISTRY: IMPACT OF TRI-SCORE

2,413 patients
• 1217 conservatively managed
• 551 isolated tricuspid valve surgery
• 645 transcatheter valve repair



TRIGISTRY: IMPACT OF TRI-SCORE

Results remained unchanged after adjustment for age, sex, atrial fibrillation and comorbidities* (all P<0.001)
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Dreyfus J et al. EHJ 2023*diabetes, chronic lung disease, coronary artery disease, and prior left heart valve intervention



TRIGISTRY: IMPACT OF TREATMENT MODALITY 

93%

87%

79% 80%

71%
61%
58%
56%

In-hospital mortality:

- Surgery=2.7%

- Transcatheter valve repair=0.7%

In-hospital mortality:

- Surgery=16.9%

- Transcatheter valve repair=4.3%

In-hospital mortality:

- Surgery=9.2%

- Transcatheter valve repair=2%

Results remained unchanged after adjustment for age, sex, atrial fibrillation and comorbidities*

P=0.15 for intermediate TRI-SCORE P=0.48 for high TRI-SCOREP=0.006 for low TRI-SCORE 

Dreyfus J et al. EHJ 2023*diabetes, chronic lung disease, coronary artery disease, and prior left heart valve intervention



TRIGISTRY: IMPACT OF RESIDUAL TR

77%

71%

51%

- Surgery = 97%

- Transcatheter = 65%

79%Procedural success: TR ≤ mild 
to moderate (2+) at discharge 
(after surgery or transcatheter 

intervention)

Dreyfus J et al. EHJ 2023



1. TRIGISTRY confirms and extends the predictive value of the TRI-SCORE
irrespectively of treatment modality at 2 years

2. A tricuspid valve intervention was associated with better survival rates
than medical therapy at 2 years in the low and, to a lower extent,
intermediate TRI-SCORE categories while survival was similar across
groups in the high TRI-SCORE category

3. TRIGISTRY highlighted the prognostic importance of optimal TR
correction

Dreyfus J et al. EHJ 2023

TRIGISTRY: CONCLUSIONS



➢ Our results suggest that, in patients with severe TR, a
curative intervention should be considered at an early stage
of the disease as assessed by the TRI-SCORE

➢ TRIGISTRY should guide the design of future randomized
controlled trials aiming to formally demonstrate the benefit
of tricuspid valve interventions

Dreyfus J et al. EHJ 2023

TRIGISTRY: PERSPECTIVES



Dreyfus et al
European Heart Journal (2024) 00, 1–11



Dreyfus et al
European Heart Journal (2024) 00, 1–11



TR lessons

TR is bad
Annuloplasty works

Don’t hurt RV /AV node
“Severe” TR is too late



Surgery for TR : How late Is too late?
• RV Dysfunction

✓Dobutamine stress test looking for an increase of 20% in cardiac output

✓ Stroke volume RV outflow tract

✓ If PHT invasive cardiac pressures and output assessment 

• Biological Dysfunction

✓ Liver : Bilirubin, INR 

✓Creatinin level and clearance

Right heart catheterisation is essential when facing PHT

Patients die more of biological dysfunction than anything else



What can cardiologists learn from 
surgeons?

• Annular dilation without tethering is at best addressed by 
annuloplasty ring (or device) with excellent long-term results : less 
than 5% moderate or more TR at 10 years

• Tethering requires either a true repair or a valve replacement

• Isolated TR is not a contraindication given the absence of permanent 
RV failure and biological dysfunction

• Sick patients should require:

✓Right heart catheterization

✓Enhanced diuresis prior to intervention (decreased preload)

✓Study RV contractile reserve : Dobutamine test



TR Incidence Post MV Repair

• Data regarding the exact rate of isolated TR requiring TEER after 
untreated mitral valve repair is still being explored

• Post-Mitral Valve Repair TR: Up to 25-35% of patients can develop 
significant TR following mitral valve repair if it wasn’t addressed at 
the time of surgery.

• TEER Use: The rate of TEER for untreated TR post-mitral valve repair 
isn't universally agreed upon but estimates suggest that up to 5-10% 
of patients may eventually undergo TEER due to worsening 
regurgitation over time.



Mortality rate of untreated tricuspid 
regurgitation (TR)

• Secondary Tricuspid Regurgitation (TR)

✓Severe TR: Studies have shown that untreated severe secondary TR is associated 
with an increased risk of mortality, particularly when it is associated with heart 
failure or pulmonary hypertension. 
Mortality rates can range from 20-50% over 5 years depending on the severity of 
symptoms and the presence of right heart failure.

✓Heart Failure Patients: In patients with heart failure and secondary TR, the 
mortality rate can approach 30-40% at 5 years when TR is left untreated, largely 
due to worsening right ventricular failure and progression of systemic 
congestion.



Mortality rate of untreated tricuspid 
regurgitation (TR)

• Isolated Tricuspid Regurgitation (TR)

✓ Isolated TR is less common but still associated with a progressive decline in right 
ventricular function and worsening heart failure if untreated. Severe isolated TR, 
without intervention, can lead to a 20-30% 5-year mortality in symptomatic 
patients.

✓Milder forms of TR: In cases of mild or moderate TR, the mortality rate is lower, 
but progression to more severe disease can occur, leading to worse long-term 
outcomes.



Kaplan-Meier analysis of all-cause and 
cardiovascular mortality through 2 y

Ralph Stephan von Bardeleben et al.
Circulation: Cardiovascular Interventions - Volume 16, Number 8 - 15 August 2023



Hospitalization rate and site-reported heart 
failure (HF) following the TriClip procedure

Ralph Stephan von Bardeleben et al.
Circulation: Cardiovascular Interventions - Volume 16, Number 8 - 15 August 2023



Early surgery or TEER is the key to success



TR 2024: Surgical management

TR not important… NO

Look for TR in OR… NO

Not much TR around…. NO

Repair Mitral, TR goes away … NO

Adds operative mortality to do a TVr… NO

Don’t know how to, I’ll hit the node… NO

RV will fail… NO

Will get TS… NO

Won’t make long-term difference… NO

Guidelines are vague… NO

TR : don’t ignore it…



Conclusions

• Isolated TR remains a therapeutical challenge

• Surgery carries a higher in-hospital mortality but provides better mid-
term results

• Risk factors have to be well analysed 

• Age, renal function, liver function and coagulation profile are 
essential to decide if surgery is better or not than TEER 



Thank You!
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