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TR cases
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TR is currently undertreated



Untreated Tricuspid Regurgitation 

Prevalence: 2.4 
million

10,000 TR 
surgeries/year

Increasing 
severity: higher 

excess-mortality

• 40% Mortality Rate for Severe TR



Natural history of TR is not well documented

In TR the symptoms do not guide us in timing an early intervention



Challenges with Tricuspid Regurgitation

• Symptoms
1. Decreased CO – fatigue, decreased exercise tolerance

2. Right Heart Failure – Ascites, LE edema

Considered too early for intervention

May be too late for intervention



Diagnostic Challenges with TR

• Regurgitation can be dynamic and very volume dependent
• Volume overload is well-tolerated for years
• Poor understanding about grading the severity of TR on Echo

• Is Mild, moderate and severe a good grading?



• TR can progress:
− From trivial/mild to 

moderate/severe: 5.3 + 2.9 yrs.
− Follow up is critical

• Risk of death is higher with TR severity as well as 
in the early period after TR diagnosis

Early Diagnosis and Follow Up are Critical to Reduce Mortality



TR – Morphologic Types vary but prognosis does not
Secondary TR Lead-induced TR

TR in left-sided VHD Isolated TR

Prihadi et al JACC CV Imaging 2019

As TR progresses,

survival is significantly worse
with 5-year survival of 50% 
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US TVT Registry: Impact of TR on MitraClip Death

38.5%

23.5%

p<0.0001

Follow-up (months)

23.4%

Severe

Moderate

Mild/None

Sorajja P. ACC 2017



Guidelines Indicate TR Surgery for Selected Patients with 
Isolated TR and Left-Sided Valve Lesions

• Recommendations for Intervention • Recommendations for Medical Therapy

Surgery is indicated for patients with

severe TR, but many have

significant RV failure

Should we consider earlier treatment?



Isolated TV surgery

2004-2013 National Trend
5005 surgeries
Steady increase in number 

2004: 290
2013: 780

In hospital mortality : 8.8%

Repair: 40.8%
Replacement: 59.2%

Mortality: Repair: 5.9%
Replacement (M): 13.6%
Replacement (T): 9.1%



Hence

Perception 
Surgery is bad for 

all patients with TR 
or has limited role

Prolonged Medical 
management

Late Consideration 
for intervention



New tricuspid therapies
Mechanism New Technologies

Annuloplasty
(Direct and Indirect)

TriAlign Cardioband                                         4Tech                        
Millepede

Leaflet Devices

Forma                                   MitraClip

Stented Valves in 
IVC/SVC

Trinity /Sapien                               NVT 

Valve Replacement



Results can be Near Perfect

But can they predict 
recovery and Survival 
benefit?



Clear Benefits 
to Intervention

Clear Risks to 
Intervention

Unclear 
Risks/Benefits 

from 
Intervention

But we still need to Understand



When to Intervene is bit unclear

?

Annular 
Size

Severity of 
TR

RV Function

Pulmonary
HTN



Understanding : RV Systolic Function

Dietz et al. Circulation 2019



RV Systolic Function

Prihadi et al. Circ CV Imaging 2018

TAPSE<17 mm

FAC<35% RV LS>-23%



Pathophysiology of RV Failure
Tricuspid 

Regurgitation

RV volume 

overload

RV Dilation
Ventricular 

interdependence CO

RCA 

Ischemia

Decreased 

RV 

Function

Increased 

PVR
Increased 

wall stress

RV pressure 

overload

Adapted from Green et al. Curr Heart Fail Rep 2012;9:228-235.

POP Off Effect??



Heart Team Approach to Determine Best Timing for Treatment

Chang CC, Veen KM, Hahn RT, et al. Uncertainties and challenges in surgical and transcatheter tricuspid valve therapy: 
a state-of-the-art expert review. EUROPEAN HEART JOURNAL. 2020;41(20):1932



Heart Team 3.0

Better 
outcomes

Annular 
Size

Severity of 
TR

RV Function

Pulmonary
HTN

Echo grading
Impact of reduction

Echo and MRI 
Studying impact on function

Managing PHT
Preop
Intraop
Post op

Newer concepts such as
Atrial FTR



Significantly Improved Clinical Outcomes with Transcatheter 
TV Therapy versus Medical Therapy

Tamasso M. et al., 2019 Transcatheter Versus Medical Treatment of Patients With Symptomatic Severe 

Tricuspid Regurgitation 



Improvements and Impact

• Critical piece
• Early diagnosis and monitoring progression
• Trigger for intervention
• Procedure planning
• Quantifying improvements



Extended Grading Scheme

Rebecca T. Hahn, and Jose L. Zamorano. “The Need for a New Tricuspid Regurgitation 
Grading Scheme.” European Heart Journal - Cardiovascular Imaging, 2017

Severe Massive Torrential



Procedure planning: Case example



Examples



Should we intervene earlier?

Elephant in the room



Triluminate Trial Results

Only Conclusion : We need better Devices and Earlier Interventions?



• Moderate TR repaired at time 
of L-sided valve surgery vs. 
late FTR patients requiring 
reoperative TR

• 66 pts, propensity matched 





Future Outlook

Early Intervention

Safer Intervention

Better Long term 
outcomesAs therapy and 

understanding of 
the disease 
process and it’s 
impact grows


