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      Natural History of Functional 
Tricuspid Regurgitation                     

     K.  M.     John     Chan     

    Abstract  

  Functional tricuspid regurgitation is a common condition. It is benign in 
most people when only mild in severity, but when moderate or more in 
severity, tricuspid regurgitation is associated with reduced survival. If left 
untreated, moderate tricuspid regurgitation will progress, with impact on 
symptoms, functional capacity and survival.  
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   Tricuspid regurgitation (TR) is a common fi nding 
present in 80–90 % of healthy individuals accord-
ing to the Framingham study [ 1 ]. The most com-
mon cause of greater than mild TR, accounting 
for about 80–90 % of cases, is secondary or func-
tional TR, which occurs as a consequence of left 
sided heart valve disease, cardiomyopathy and 
atrial fi brillation [ 2 ]. Primary or organic TR is 
less common and is due to rheumatic heart valve 
disease, infective endocarditis, endocardial 
device leads, tricuspid leafl et prolapse, Ebstein’s 
anomaly, carcinoid heart disease, and trauma, 
amongst others [ 2 ]. 

 The presence of greater than mild TR carries an 
adverse prognosis. This was shown in a study by 
Nath, et al . , who reported 1-year survival of 91.7 % 
in those with no TR, 90.3 % in mild TR, 78.9 % in 
moderate TR, and 63.9 % in severe TR (Fig.  19.1 ) 
[ 3 ]. Moderate or greater TR was associated with 
increased mortality independent of pulmonary 
artery systolic pressures and left ventricular ejec-
tion fraction. When adjusted for age, left ventricular 
ejection fraction, inferior vena cava size, and right 
ventricular size and function, survival was worse for 
patients with moderate and severe TR compared to 
those with no TR [ 3 ]. Similar fi ndings were made 
by Topilsky, et al . , who reported that the survival 
of patients with isolated severe TR was signifi -
cantly worse compared to those with milder TR 
severity. The 10 year survival and freedom from 
cardiac events of those with severe TR was sig-
nifi cantly worse compared to those with milder TR 
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severity, and was independent of right ventricular 
size and function, pulmonary artery pressures, co- 
morbidities, and lower than expected for the general 
population [ 4 ]. A strength of this study compared to 
others was that patients with left sided heart valve 
disease such as mitral regurgitation were excluded 
thus suggesting that the TR itself was an important 
cause of reduced survival and cardiac events inde-
pendent of associated left sided heart valve disease 
and pathology [ 4 ]. Tricuspid regurgitation is there-
fore not a benign condition and has to be adequately 
managed and addressed.

   Functional TR is a progressive disease and if left 
untreated, will progress with worse survival [ 5 ]. In a 
recent study by Song et al . , involving 638 patients 
who underwent left sided heart valve surgery with-
out tricuspid valve surgery, moderate or severe TR 
was present at 5 years in 7.3 % of those who had 
none or trace TR at their initial surgery, and in 20 % 
of those who had mild TR [ 6 ]. Survival was signifi -
cantly worse in those who developed late 
TR. Similarly, Dreyfus et al .  reported that signifi cant 
late TR developed in 34 % of patients who under-
went mitral valve repair without tricuspid valve sur-
gery and this was associated with worse NYHA 
functional class [ 7 ]. Matsunaga and Duran mean-
while reported an incidence of moderate or severe 
TR in 75 % of patients 3 years after mitral valve 
repair for functional ischaemic mitral regurgitation [ 8 ]. 

Calafi ore et al .  reported that TR progressed in 40 % 
of patients following mitral valve surgery without 
tricuspid valve surgery and this was associated with 
worse survival and functional class [ 9 ]. Yilmaz et al .  
meanwhile reported that mean TR grade increased 
signifi cantly from a mean of 1.84–2.11 (p = 0.03) 5 
years after isolated mitral valve surgery without con-
comitant tricuspid valve surgery, and 29.4 % of 
patients had moderate or more TR at 5 years com-
pared to 16.5 % pre-operatively [ 10 ]. 

 Important factors which may infl uence the pro-
gression of TR include the presence of annular dila-
tation, leafl et tethering and atrial fi brillation [ 11 , 
 12 ]. TR is likely to progress if tricuspid annular 
dilatation or leafl et tethering are present and not 
addressed at the time of left sided heart valve sur-
gery [ 11 ]. Conversely, TR is unlikely to progress in 
patients with mild TR and no signifi cant annular 
dilatation, leafl et tethering or atrial fi brillation [ 11 ].    
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  Fig. 19.1    Survival 
curves according to 
severity of tricuspid 
regurgitation (From 
Nath et al. [ 3 ], with 
permission from 
Elsevier)       
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