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/ What is the burden of 

tricuspid regurgitation? /
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/ Epidemiology

Tricuspid regurgitation

What is the National Burden of 
moderate/severe TR ?

1.6 Million US citizens

3 Million EU citizens
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/ Epidemiology

What is the incidence of 
moderate/severe TR ?

≥ 160,000 new cases/year

Yearly mortality ≥10%

Tricuspid regurgitation

2020
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/ Epidemiology

<8,000

Surgical 
procedures 

annually

USA: 1.6M 
Moderate to severe TR 

prevalence

Tricuspid regurgitation 
is frequent but rarely treated

Patients ever treated by
Tricuspid Valve Surgery 2.4%

2020
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/ 

/ Why is TR management so vague 

and poorly defined ? /
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/ #1 Etiologies

Tricuspid Regurgitation
Uncertain management

Reason #1

Heterogeneity
A buffet of strange etiologies

2020
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Tricuspid Regurgitation

Rheumatic Valve Disease

Surgical Specimen
2020
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Tricuspid Regurgitation

Carcinoid Heart Disease

Autopsy Specimen (from RV Apex)
2020
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Tricuspid Regurgitation

Pulmonary Hypertension

Autopsy Specimen 
2020
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Tricuspid Regurgitation

Dilated annulus

Autopsy Specimen 
2020
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/ #1 Etiologies

Challenge #1 

TR is Heterogenious

Identifying TR etiology 

is crucial

2020
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/ #2 Grading

Why is TR management 
so vague and poorly defined ? 

Reason #2

Grading Uncertainty
Assessment of TR severity is difficult

2020
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J Am Soc Echocardiogr. 2003;16:777-802. Eur J Echocardiography 2003;4:237-261.
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Quantification of Regurgitations
Criteria for Severe

Regurgitation

AR MR TR
ERO (mm2) 30 40 40

Rvol (mL) 60 60 45

2020

/ #2 Grading



©2017 MFMER  |  3616154-24

TR Severity Assessment

2020
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TR Quantification

2020
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/ #2 Grading

ERO = 2.7 cm2
RVol = 147 mL/beat

Challenge #2 

TR assessment is 

often imprecise

Quantifying TR is crucial

to appropriate Imaging
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TR Effect of respiration
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Tricuspid Regurgitation

Physiologically
Annular Plasticity & 

Valve Tenting
cause TR variability

do these mechanisms play
a role in functional TR ?

Pathologically
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Atrio-ventricular valves
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DR ESS DR ESS

/ #2 Grading

Challenge #2 

TR assessment is 

often imprecise

Addressing TR mechanism

is crucial for treatment
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Why is TR management 
so vague and poorly defined ? 

Reason #3

Surgery uncertainty
TR surgery has a bad reputation

2020

/ #3 Surgery



©2017 MFMER  |  3616154-37

TR Surgery: Bad reputation

2020
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Mostly Repairs               Only 14% Isolated

TR Surgery: Bad reputation

2020
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TR Surgery: Bad reputation

2020

/ #3 Surgery

TR 3-4+

5 years post op

17-32%
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TR Surgery: Bad reputation

Post op mortality: declining but still high

2020

/ #3 Surgery



©2017 MFMER  |  3616154-41

Outcome of TR surgery at Mayo
TR of Flail Leaflets

• Surgery: 33 patients 
• 55% 5 years after diagnosis

• Type of surgery: Repair in 82%

• Operative mortality: 3% (1 patient)

• Residual TR > mild: 2/27 repairs

• Symptomatic improvement: 88%

• Rhythm:
– Pre-op AF: remained in AF
– Pre-op SR: new AF in 32% 5-yrs post

2020

/ #3 Surgery



©2017 MFMER  |  3616154-42

Outcome of TR surgery at Mayo
Isolated TV Replacement

Topilsky et al Circulation. 2011;123:1929-39. 
2020
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/ #3 Surgery

Tricuspid Surgery

While tricuspid repair
- is recommended for simple annular 

dilatation even without TR, and
- has a great success with T flail leaflet

- TR surgery has a poor reputation
- operative mortality in isolated 

TR surgery remains high
- tricuspid repair often fails with frequent 

recurrent TR

Conversely

Challenge #3 

TR surgery has a poor

reputation

TR treatment needs more

clinical tria
ls
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/ #4 Outcome

Why is TR management 
so vague and poorly defined ? 

Reason #4

Outcome and 
management uncertainty
Do we know the outcome of TR ?

2020
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Why is TR management 
so vague and poorly defined ? 

Reason #4

Outcome and 
management uncertainty
Do we know the outcome of TR ?

2020
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TR Outcome Uncertainty
Survival post-PBMV
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TR Outcome Uncertainty
Valvulectomie without replacement

Arbulu et al J Thorac CV Surg 1991 

Drug-addict patients with intractable right-sided endocarditis

6 early deaths

Tricuspid valve
replacement for CHF

N=6

No further 
tricuspid surgery

N=43

4 deaths
10 deaths: All except 
1 related to recurrent 

use of IV drugs
NYHA I-II: 95%

55 Valvulectomy

2020
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TR Outcome Uncertainty
The independent effect of

TR on outcome remains unclear

A serious problem 

or

An important color spot, 
surrogate of the causal 

condition ?

2020
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TR Outcome 

2020
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TR of Flail Leaflet Outcome 

2020
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TR of Flail Leaflet Outcome 
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TR of Flail Leaflet Outcome 
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Isolated TR Outcome 

2020
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Isolated TR Outcome 

2020
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38±7%
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Isolated TR Outcome 
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55±12%
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41±13%
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21±10% 36±14%

70±10%

9±3%

42±8%

Challenge #4 

Literature is sp
arse

Great gap of knowledge

TR needs more studies 

addressing outcome
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DMR patients with FTR assesment
N=5433

DMR patients with FTR and sPAP
N=5083

Focused examinations 
with no evaluation of FTR 

severity
N=241

Isolated Degenerative Mitral Valve Disease
N=6068

Trivial FTR
N=2301

Mild FTR
N=1858

Moderate FTR
N=767

Severe FTR
N=157

No sPAP
(7 no FTR, 317 trivial-
21 mild-2 moderate-3 

severe FTR)
N=350

Organic TR
N=143

Pacing wire across
tricuspid valve

N=251

/ #4 Outcome
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PHTN
Afib
MR

DETERMINANTS

 edema
¯ stroke volume index
¯ cardiac index
¯ GFR

MORE SEVERE HEART 
FAILURE
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HIGHER MORTALITY RARELY TREATED

FTR SURGERY

Overall    
7% of moderate FTR
24% severe FTR

With DMR surgery
6% moderate FTR
21% severe FTR

FUNCTIONAL TRICUSPID REGURGITATION IN DMR

Challenge #4 

TR is associated with

poor clinical outcome

independent of comorbidity,

MR severity, RV dysfunction, 

or PHTN



©2017 MFMER  |  3616154-722020

/ #4 Outcome



TR associated with LV dysfunction



©2017 MFMER  |  3616154-742020

HFrEF with FTR assesment
N= 13146

HFrEF with FTR ≥ trivial 
N=11507

Focused examinations 
with incomplete 

evaluation of FTR, sPAP, 
or right atrial pressure.

N=1102

Heart Failure with reduced Ejection Fraction (HFrEF) 
HF stage B or C with EF<50%

N= 17146

Trivial FTR
N=4329

Mild FTR
N=4178

Moderate FTR
N=2255

Severe FTR
N=745

No FTR
N=1519

No ECG data
N=112

Pacing wire across
tricuspid valve

N=2906

/ #4 Outcome



©2017 MFMER  |  3616154-752020

/ #4 Outcome



©2017 MFMER  |  3616154-76

/ #4 Outcome

2020
©2017 MFMER  |  3616154-98

0%

20%

40%

60%

80%

100%

0 2 4 6 8 10
0%

20%

40%

60%

80%

100%

0 2 4 6 8 10

0%

20%

40%

60%

80%

100%

0 2 4 6 8 10
0%

20%

40%

60%

80%

100%

0 2 4 6 8 10

Years after diagnosis

S
ur

vi
va

l
A - No Right Ventricular Dysfunction

P<0.0001

Trivial FTR
Mild FTR
Moderate FTR
Severe FTR

Years after diagnosis

S
ur

vi
va

l

C - No Pulmonary Hypertension

P<0.0001

Trivial FTR
Mild FTR
Moderate FTR
Severe FTR

Years after diagnosis

S
ur

vi
va

l

B - Right Ventricular Dysfunction

P<0.0001

Years after diagnosis

S
ur

vi
va

l

D - Pulmonary Hypertension

P<0.0001

35±5%

15±5%

39±6%

15±6%

33±5%

13±5%

29±5%

14±4%

47±3%

60±2%

69±2%

22±3%

35±2%

46±2%
53±3%
62±2%
70±1%

28±4%
37±2%

47±2%

41±4%

45±4%

58±6%

22±4%

25±5%

38±8%

24±7%

46±3%

Challenge #4 

TR is associated with

poor clinical outcome

independent of comorbidity,

EF, RV dysfunction, 

or PHTN
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Tricuspid Regurgitation
A serious condition
in all clinical contexts

Transcatheter therapies

What about Tricuspid 
Interventions ?

2020
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/ TR treatment
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/ TR treatment
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/ TR treatment

2020



©2017 MFMER  |  3616154-82

/ TR treatment

2020

Taramasso M, Benfari G, van der Bijl P et al. Transcatheter versus medical 
treatment of symptomatic severe tricuspid regurgitation. J Am Coll Cardiol 2019.



©2017 MFMER  |  3616154-83

/ Conclusion

2020

TR: the forgotten valve ?
/  TR is poorly understood:
comprehensive mechanism and 
quantification is key to management

/  Moderate and Severe TR adversely 
affects clinical outcome in all clinical 
contexts

/  We need to address TR severe 
undertreatment

/  TR is poorly understood:
comprehensive mechanism and 
quantification is key to management

/  Moderate and Severe TR adversely 
affects clinical outcome in all clinical 
contexts

/  We need to address TR severe 
undertreatment
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/ Conclusion

2020
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/ Conclusion

2020

TR represents a 
public health crisis
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/ Conclusion

2020

What makes a 
public health crisis ?

/  The condition has to be frequent

/  Associated with serious outcome 
consequences

/  Treatment is either unknown or not 
administrated
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/ Conclusion

2020

What makes a 
public health crisis ?

/  TR occurs with a high incidence

/  TR is link very with serious outcome 
consequences

/  The current (surgical) TR treatment is 
high-risk and is severely underused 
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/ Conclusion

2020

/ Tricuspid Regurgitation /
An imperious need to 

address undertreatment

/ Thank you /


