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Clinical Case

• A 77 year old male was referred for decompensated 
CHF, refractory ascites and anasarca. 

• Past medical history was significant for partial 
gastrectomy, prostate cancer, hypertension, chronic 
atrial fibrillation, and CABG (10 yrs ago). 

• Echo demonstrated preserved left ventricular systolic 
function and moderate-severe dilatation of the right 
ventricle with severe TR . 



Baseline TTE



2014 AHA/ACC Guideline 
for the Management of TR

Nishimura et al. J Am Coll Cardiol. 2014;63(22)

What do the guidelines recommend 
for severe symptomatic (Stage D) 

functional TR when the patient does 
not need left heart surgery?



The Tricuspid Valve

• Leaflets
• Annulus
• Chordae
• Papillary muscles 
• Right Ventricle



Etiology – Primary TR

• Myxomatous degeneration 

• Valve injury from PM or ICD lead

• Recurrent Endomyocardial biopsies (Transplant patients)

• Endocarditis

• Congenital – Ebstein’s Anomaly

• Rheumatic Disease

• Carcinoid Heart Disease



Functional TR

Badano LP et al. Euro Heart J. 2013 Besler et al. Interventional Cardiology Review 2018;13(1):8–13.



Tricuspid Valve Revealed
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2D echo 
• 3 leaflets cannot be visualized simultaneously
• Variable as to which leaflets are visualized in 

a given view
• Significant annular dilatation: 
• End-diastolic diameter >40 mm or >21 

mm/ m2 (4 Chamber TTE)



Evaluating TR 
A tough assignment
• Imaging the RV is tough

• Imaging the TV is also tough 

• Identifying TV leaflets is tougher

• Quantification of TR severity is 
difficult but…



Clinical Outcome of Isolated TR

J Am Coll Cardiol Img. 2014;7(12):1185-1194

EROA ≥40 mm2

EROA < 40 mm2



Clinical Outcome of Isolated TR

J Am Coll Cardiol Img. 2014;7(12):1185-1194. doi:10.1016/j.jcmg.2014.07.018

Severe TR (stages C and D) is associated 
with poor prognosis independent of age, 

LV and RV function, and RV size.

EROA <40 mm2

EROA ≥40 mm2



Zoghbi et al.  JASE 2017



Qualitative TR Estimate

Zoghbi et al.  JASE 2017



Zoghbi et al.  JASE 2017

When multiple parameters are 
concordant, TR grade can be 

determined with high probability 
(especially for mild or severe TR).



Zoghbi et al.  JASE 2017

Quantitative TR Measures



3D TEE of Tricuspid Valve
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Severe Secondary TR

Tricuspid annular dilation & RV dilation



Novel 
Interventions

TR: The New Frontier



Emerging Percutaneous 
Therapies for TR



TR repair with Trialign
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• A catheter based intervention was considered based 
high risk for surgery

• Can a MitraClip device be used to repair severe TR in a 
high risk surgical patient?

Repair options:

3D printed, patient-specific, tricuspid 
valve based on 3D TEE data

Fender; Nishimura. Heart 2017



3D TEE guided procedure

3D for orientation 2D for leaflet capture



3D TEE guided procedure



A short 3 hrs later…

TR has improved
…significantly?



E. Avenatti, C. Barker, S. Little. 
European Heart Journal. 2017

MitraClip repair of TR:
• Long procedure
• At least moderate 

residual TR
• But…a very impressive 

clinical response with a 
rapid diuresis of > 30 
lbs



Zoghbi et al.  JASE 2017

Mortality or
QOL Benefit ?

Massive TR        Torrential TR        



Summary

• Consider the RV and TV anatomy

• Distinguish 1° from 2°TR

• Establish TR severity (Quantify if needed)

• Severe TR is associated with poor prognosis

• Consider functional TR repair at the time of Left 
heart surgery

• Catheter-repair may change this approach (TBD)

Functional TR Guidelines
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