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Background: Persistent undertreatment of tricuspid regurgitation (TR) reflects uncertainties with its 
quantification and management. Morphological and functional components of TR, which may account 
for the success of tricuspid valve intervention, have not been evaluated. This study sought to identify 
echocardiographic phenotypes in TR and assess their association with outcomes after tricuspid 
annuloplasty (TA).   

Methods: Morphomic and functional network profiling were performed in patients undergoing TA 
between 2012 and 2019. Principal component (PC) analysis with varimax rotation was used to condense 
echocardiographic data into PCs, from which clusters were derived using K-means clustering. Clusters 
and PCs were correlated with clinical outcomes (composite of heart failure hospitalization and all-cause 
mortality) and residual TR, adjusted for comorbidities, medications, and EuroSCORE II.   

Results: Morphomic and functional data from 290 patients (age 63±9 years, 63% female) were profiled 
and subsequently condensed into PCs. PC 1 described high loadings of tricuspid valve and right atrial 
morphology; PC 2 described high loadings of right ventricular morphology; PC 3 described high loadings 
of left ventricular topology. Based on these components, two clusters representing “small” (Cluster 1; 
n=253) and “large right atria and ventricle” (Cluster 2; n=37) phenotypes were derived (Table, Figure A).   

Compared with Cluster 1, Cluster 2 was associated with a higher risk of adverse outcomes (adjusted 
hazard ratio 2.04; 95% Confidence Interval [CI] 1.17-3.56; P=0.012) (Figure B). Nonetheless, TR remained 
associated with adverse outcomes after adjusting for the clusters (adjusted hazard ratio 1.005; 95% CI 
1.001-1.009; P=0.030). Cluster 2 was also associated with an increased risk of residual TR (Odds Ratio 
2.31; 95% CI 1.06-5.00; P=0.034) after TA.   

Conclusion: Amongst the two distinct phenotypes of TR, a “large right atria and ventricle” is associated 
with worse clinical outcomes and a lower chance of repair success. Such association cannot be purely 
attributed to cardiac morphology alone, supporting other complementary tricuspid valve features in 
driving poor postoperative outcomes. 

 



 

 

 

 

Clinical Implications: better understand the morphological and functional components of tricuspid 
regurgitation and their implications on the successful repair and clinical outcomes of tricuspid 
annuloplasty.




