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Prevalence of TR in patients with LV dysfunction 

TR is a common finding in HF 



Tricuspid Regurgitation 

Primary TR Secondary TR 

• intrinsec abnormalities of the 
valve 
 
• rare, 8-10% with severe TR 

• morphologically normal 
valve 
• disease of the right 
ventricle and right atrium 
•  the most frequent form of 
TR requiring surgical 
intervention 

Lancellotti et al. Eur Heart J – Cardiovasc Imag 2013 



Left-sided 
HVD/Cardiomyopathy 

Pulmonary 
Hypertension 

Tricuspid annular 
dilation/Leaflet tethering 

Secondary TR 

RV dilation 

Advanced RV 
dilation 

RV failure 

↗ RV diastolic 
pressure 

RV septum 
displacement 

toward LV 

↗ Risk of atrial 
fibrillation 

 Symptoms 

 LV cavity size 

Restricted LV 
filling  

↗ LA/RA 
pressure 

Lancellotti et al. Eur Heart J 2013 



Left-sided 
HVD/Cardiomyopathy 

Pulmonary 
Hypertension 

Tricuspid annular 
dilation/Leaflet tethering 

Secondary TR 

RV dilation 

Advanced RV 
dilation 

RV failure 

↗ RV diastolic 
pressure 

RV septum 
displacement 

toward LV 

↗ Risk of atrial 
fibrillation 

 Symptoms 

 LV cavity size 

Restricted LV 
filling  

↗ LA/RA 
pressure 

Lancellotti et al. Eur Heart J 2013 



What is the natural 

history of secondary TR? 

TR may lead to irreversible RV 
dysfunction, HF, and death 

TR may be well tolerated 
for many years 

Symptoms are often those 
of the associated diseases 



Secondary TR and Survival in CHF 
TR negatively affects the outcome 

By multivariable analysis, NYHA 
functional class and TR were the 
only predictors of the outcome 

Retrospective Study 



Secondary TR and Survival in CHF 
TR negatively affects the outcome 

By multivariable analysis, NYHA 
functional class and TR were the 
only predictors of the outcome 

Retrospective Study 

 64% of patients had TR and those with TR had significantly larger LV and 
higher prevalence of concomitant MR 



TR grade and Survival in CHF 
Moderate to Severe TR negatively affects the outcome 

Retrospective Study 

Multivariable predictors of poor outcome included increasing MR and TR 
grade, [but also cancer, coronary artery disease, LVEF, and heart rate] 



TR grade and Survival 
 

> Moderate TR plays a negative impact, irrespective of LVEF and sPAP 

Retrospective Study 



To summarize …… 
  data from retrospective studies 

Systolic heart failure: 
 
• the simple presence of TR has a 
negative impact on outcome 
 
• the more severe the TR the lower the 
event free survival rate 
 

 Irrespective of LVEF: 
 
• > moderate TR negatively influences 
outcome 



To summarize …… 
  data from retrospective studies 

Systolic heart failure: 
 
• the simple presence of TR has a 
negative impact on outcome 
 
• the more severe the TR the lower the 
event free survival rate 
 

 Irrespective of LVEF: 
 
• > moderate TR negatively influences 
outcome 

But lacks of information 
on symptoms, biomarkers, 

and kidney function 



Secondary TR and Survival in CHF 
Data from prospective observational study 

576 Pts with CHF, single 

center study, no AS, no MS 

Follow-up 69+50 months 

NT-proBNP Echo 
Biology (Creat, …) 

CE: death, heart transplantation, or implantation of an LV assist device 

Tertiary care 
 HF clinic 

Neuhold et al. Eur Heart J 2013 
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Secondary TR and Survival in CHF 
Data from prospective observational study 

TR No/Mild 
Moderate/Severe 



Neuhold. Eur Heart J 2013 

Secondary TR and Survival in CHF 
Kaplan-Meier curves for overall survival 

FUP = 69 ±  50 months 
67% reached CE (death, HT,assist device) 



Secondary TR and Survival in CHF 
Characteristics of patients 
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Secondary TR and Survival in CHF 
Characteristics according to outcome 

Neuhold. Eur Heart J 2013 



Variable p-value 

NT-proBNP 0.0028 

LVF 0.0014 

Serum-Sodium <0.0001 

NYHA-class <0.0001 

Systolic BP <0.0001 

Right Atrial Size 0.0001 

TR 0.8518 

Neuhold. Eur Heart J 2013 

Secondary TR and Survival in CHF 
Multivariable analysis 



Multivariable Cox Regression, stratified for LVEF 

 TR was related to outcome only in patients with LVF 
EF >35% (p=0.01) 
 

 In patients with severely reduced LVEF <35%: 

    TR was not related to outcome (p=0.14) 

Neuhold. Eur Heart J 2013 

Secondary TR and Survival in CHF 
The impact on outcome depends on LVEF 



In case of severe LV dysfunction/HF 
 
Other findings are more reliable to 
predict the outcome than the TR 
severity 

Secondary TR and Survival in CHF 
Other factors play a role 



Secondary TR and Survival in CHF 
Other factors play a role 

Neuhold. Eur Heart J 2013 



Gulati, Circulation 2013 

Secondary TR and Survival in CHF 
RV Dysfunction impaired the outcome in DCM 

n = 250 

Prospective study, MRI 
FUP 6.8 years 



Prognosis and RV Function Assessment in Chronic 
HF with Severe Tricuspid Regurgitation  

Liu # P151  

• A total of 114 consecutive with clinically diagnosed CHF patients with severe 

non-organic TR (mean age 77±9 years, 51% male) were enrolled 
 

• Patients were divided into a “low-SPAP” group (≤40mmHg, n=60) and a 

“high-SPAP” group (>40mmHg, n=54) 
 

• Followed up for 12±9 months by clinical visit or telephone interview  



Is TR Cause or Marker of Poor Prognosis ? 

Lancellotti et al. Eur Heart J 2013 



Is TR Cause or Marker of Poor Prognosis ? 

The inclusion of several strong well-
established risk factors of mortality in 
the multivariable model (i.e. LV function, 
creatinine level, NT-proBNP level, age, 
and NYHA functional class) may have 
mitigated the impact of TR on outcome 

Lancellotti et al. Eur Heart J 2013 

No definite conclusion 



Secondary TR and Survival in CHF 
Practical Approach 

Significant TR and mild LV dysfunction/HF  

Consider TVR before the occurrence of: 

• Chronic AF 

• Severe RV dilatation/dysfunction 

• Intractable CHF with renal/liver dysfunction 



Secondary TR and Survival in CHF 
Practical Approach 

Significant TR and severe LV dysfunction/HF  

Consider conservative treatment 



Indications for Intervention in Secondary TR 

Surgery is indicated in patients with severe TR 
undergoing left-sided valve intervention   

IC  

Surgery should be considered in patients with 
mild or moderate secondary TR with dilated 
annulus (≥ 40 mm or ≥ 21 mm/m2) undergoing 
left-sided valve intervention 

IIaC  
 

After left-sided valve surgery, surgery should be 
considered in patients with severe TR who are 
symptomatic of have progressive RV 
dilatation/dysfunction, in the absence of left-
sided valve dysfunction, severe RV or LV 
dysfunction, and severe pulmonary 
hypertension 

IIaC 

Vahanian et al 2012 EHJ 



Surgery is indicated in patients with severe TR 
undergoing left-sided valve intervention   

IC  

Surgery should be considered in patients with 
mild or moderate secondary TR with dilated 
annulus (≥ 40 mm or ≥ 21 mm/m2) undergoing 
left-sided valve intervention 

IIaC  
 

After left-sided valve surgery, surgery should be 
considered in patients with severe TR who are 
symptomatic of have progressive RV 
dilatation/dysfunction, in the absence of left-
sided valve dysfunction, severe RV or LV 
dysfunction, and severe pulmonary 
hypertension 

IIaC 

Vahanian et al 2012 EHJ 

Indications for Intervention in Secondary TR 



174 patients with isolated 
mitral valve surgery and TR 
grade ≤ 2/4 

 

One third of moderate TR 
developed severe TR 

TR after MV 
surgery 



Secondary TR and Survival in MitraClip 
TR evolution after MitraClip 
146 patients with SMR 

EHJ Cardiosvasc Imag 2014 

No progression 
in Mild TR ? 





Secondary TR and Survival after prophylactic TVPlasty 
TRPlasty is associated with better outcome 

44 patients undergoing MVS 
(repair or replacement) 

Moderate (≤+2) TR + TA ≥40 mm 
at preoperative echo 

22 MVS+TVplasty 22 Isolated MVS 

Randomized 

Operative mortality            4.4%         4.4% 
At 12 months F-Up 
  - Moderate/severe TR       0%         28%* 
  - Reverse RV remodeling   +++                   + 
  -  6MWT                +++            + 

Benedetto U et al. J Thorac Cardiovasc Surg. 2012 



Secondary TR and RV remodeling afterTVPlasty 
TRPlasty is associated positive RV remodeling 

Van de Veire et al. J Thorac Cardio Surg 2011  



Secondary TR and Survival after TVPlasty 
TRPlasty is associated with excess events 

175 patients undergoing MV surgery, 89 Tvplasty due to TA > 40 mm or TR > gr II 
Similar characteristics between groups at baseline 

TVPlasty + 

TVPlasty - 





TR after Left-Sided Valve Surgery: a 
predictor of outcome? 

but more symptoms of HF 

but only after 10-y 





Characteristics of patients with TR 







Reoperation for severe, isolated TR after left-sided 
valve surgery is associated with a perioperative 

mortality rate of 10% to 25% 

The treatment of left-sided valve 
disease only partially cures TR 
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Patient with TR, NYHA IV 

Women, 75 y 

• Left-side Valve 
surgery 5 years ago 

• Isolated Mitral 
annuloplasty for 
FED with severe 
MR 

• Comes with 
congestive heart 
failure symptoms 

 



Conclusions 

• Management of TR remains challenging 
 
• TR persistence/occurrence after LSVS portends a 

poor outcome 
 
• The prognostic benefit of prophylactic TVplasty 

has to be proven 
 
• Current guidelines underline the urgent need for 

prospective studies, mostly derived from experts 
consensus 
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