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Tricuspid regurgitation - Agenda

❖ Causes 
❖ Pathogenetic course 
❖ Prognosis 
❖ Treatment – Surgery 
❖ Treatment – Percutaneous repair 
❖ Treatment – Percutaneous valve



PRIMARY 15% 
• Organic (30%) 
	 - Rheumatic 
	 - Myxomatous 
	 - Ebstein anomaly 
	 - Endomyocardial fibrosis 
	 - Endocarditis 
	 - Carcinoid disease 
	 - Traumatic (blunt injury, laceration) 
• Prolapse (20%) 
• Iatrogenic (PMK/ICD) (50%)

SECONDARY 85% 
• Left valve disease (LVD, 52%) 
	 - Aortic 
	 - Mitral 
• Left heart disease (LHD, 13%) 
	 - HFrEF 
	 - HFpEF 
• PH (25%) 
	 - WHO group 2 
• Atriogenic (10%) 
	 - AF

regurgita
tion

85%

15%

Primary Secondary



Classification of TR etiology

Hahn RT, et al. J Am Coll Cardiol 2023;82:1711

Annular remodeling           +                         +++                             +/-                                        + 
Tenting                                +++                        +/- 
RV remodeling                   +++                         +                                +                                         ++ 
                                       mid-cavity                basal                    based on TR                             ++ 
                                  + RV elongation                                            severity                               global
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Tricuspid regurgitation is a multiorgan disease

Consensus Statement HFA/EAPCI - EJHF 2024
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Tricuspid regurgitation

Nath et al. J Am Coll Cardiol February 4, 2004

Prognosis at 4 years: 60% mortality if severe TR



Cardiac catheterization

❖ Assessment of pulmonary pressures and 
resistance 

❖ Assessment of left cardiac pressures  
❖ Assessment of hemodynamic status in the case of 

mixed valve disease (MR + TR) 
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TRISCORE and outcomes after tricuspid surgery

Dreyfus et al. Eur Heart J 2024
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Dreyfus J et al. Eur Heart J 2026



Hahn RT, et al. J Am Coll Cardiol 2023;82:1711



Selection of transcatheter devices for TR

Praz et al. EuroIntervention 2021; 17:791-808



Selection of transcatheter devices for TR

Praz et al. EuroIntervention 2021; 17:791-808



Edge-to-edge tricuspid valve repair  

MitraClip™ 4th generation 
(Abbott Vascular; Abbott Park, IL) 
• Available in 4 sizes 
• Wider arms 
• Controlled grasping 
• Continuous left atrial pressure 

monitoring 

PASCAL ™ 
(Edwards Lifesciences; Irvine, CA) 
• Larger paddles 
• Central spacer 
• Independent grasping 
• PASCAL Ace



ANATOMICAL ELIGIBILITY  FOR TRICUSPID TEER

✓ Lefleats >7 mm 
✓ Minimal flail  
✓ No tethering  
✓ Septolateral gap <6 mm * 
✓ No Ca++ 
✓ No valve stenosis 
✓ No sever anular dilation (>40 mm) 

✓ No leaflet indentation 
✓ No leaflet thickening  
✓ Central/Anteroseptal TR *  
✓ No accessory leaflets 
✓ No leaflet perforation 
✓ No high chordal density * 
✓ En-Face jet oval/linear *  

✓ GOOD ECHO VIEW *

* GLIDES score: the lowest is the number of unfavorable factors, the highest the procedural success: for score 0-1: 90% of TR 
reduction >=2 grades, 97% of TR grade moderate or less (vs 12% and 12% if score >=4, respectively)



Meta-analysis of 14 observational studies and 1 randomized trial of 
transcatheter edge-to-edge repair of isolated moderate-to-severe 

tricuspid regurgitation 

❑ Procedural success 97% 
❑ Peri-procedural serious complications: 1% 

❑ Reduction TR volume 
❑ Reduction TR grading 
❑ Reduction tricuspid annular diameter 
❑ Reduction PISA radius 

❑ Increase NYHA class at 30 days 
❑ Increase 6MWD at 1 year



TRIAL TR reduction and RV size ALL-CAUSE DEATH HF HOSPITALIZATION QUALITY OF LIFE

TRILUMINATE pivotal 
(TriClip vs Medical Rx) 
  

At 1 year, 2.3% TEER vs 
3.6% controls (P=NS)

At 1 year, 12.8% TEER vs 
17.2% controls (P=NS) 

At 1 year, +18.2 pts TEER 
vs +7 pts controls 

(P<0.001) 

At 1 to 3  years maintained 
TR reduction, RV 
diameters and TA 

diameters 

At 2 years, 17.9% TEER 
vs 17.1% controls (P=NS) 

At 2 years, 23% TEER vs 
26% controls (P=0.02) 

At 2 years, +15.4 pts 
TEER vs +10.3 pts 
controls (P<0.001) 

TRISCEND II pivotal 
(Evoque vs Medical 

Rx) 

Maintained TR reduction, 
RV diameters and TA 

diameters 

At 1 year, 14.8% Evoque 
vs 12.5% controls (P=NS) 

At 1 year, 9.7% Evoque 
vs 10% controls (P=NS) 

At 1 year, 72.4 
(69.8-75.1) Evoque vs 

54.7 (50.8-58.6) controls 
(P<0.001)

Tri.FR 
(TriClip vs Medical Rx) 

Maintained TR reduction, 
RV diameters and TA 

diameters 

At 1 year, 5.4% TEER vs 
4.1% controls (P=NS) 

At 1 year, 22% TEER vs 
23% controls (P=NS) 

At 1 year, +9 pts TEER vs 
+1 pt controls (P<0.02) 

Results of CRTs on transcatheter treatment of TR

Results confirmed in real-world studies (CLASP with PASCAL, bRIGHT with Triclip)





Outcome of T-TEER according to type of secondary TR

Russo G, et al. Eur J Heart Fail 2023; 25: 2243–2251



Outcome of T-TEER according to RV function

Schlotter F, et al. EuroIntervention 2021 Jul 20;17(4):e343–e352 



Outcome of T-TEER according to pulmonary artery pressure

Stocker TJ, et al. JACC Cardiovasc Interv 2021;14:29



Outcome of T-TEER according to LV function

Heitzinger G, et al. Eur J Heart Fail 2025 Aug 30
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TTVR EVOQUE procedure final result
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Results of CRTs on transcatheter treatment of TR

Results confirmed in real-world studies (CLASP with PASCAL, bRIGHT with Triclip)



2025 ESC guidelines on valvular heart disease

New recommendation

Revised recommendation 
                          2021                                                    vs                                    2025

TAPSE >12, PAPS <70 mmHg, LVEF >40%



 Cardiologia Novara
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