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�Physiological TR

�Pathologic TR



�Normal valve leaflet 

�No dilatation of RV

�Small region adjacent to valve closure ( < 

1 cm) with a thin, central jet

�Peak systolic velocity : 1.7-2.3 m/s



�The most common cause of TR

� Not a primary tricuspid valve disease (organic 

TR)

� An impaired valve coaptation (secondary or 

functional TR) caused by the dilatation of the 

RV and/or the annulus

�Left-sided valve heart diseases

�Pulmonary hypertension

�Congenital heart defects

� cardiomyopathy



� Type I : normal leaflet motion
� Annulur dilatation

� Leaflet perforation: infective endocarditis

� Type II: excessive leaflet motion
� Prolapse of one or more leaflets : tricuspid valve 
prolapse

� Type III: restrictive leaflet motion
� Rheumatic disease

� Significant calcification

� Toxic valvulopathy

� Functional TR





�Color flow Doppler

� Color flow imaging

� Vena contracta width

� The flow convergence method

�Pulse Doppler

�Continuous-wave Doppler



�Not recommended 

to quantify the 

severity of TR.

�Only used for 

diagnosing TR.



� Typically imaged in the 

apical 4-chmaber view

� VC width ≥ 7mm : severe 

TR

� VC width < 6mm: strong 

argument for mild or 

moderate TR. 



PISA (hemisphere) = 2πr2

Flow at PISA = PISA x Valiasing
Flow at orifice = ERO x Vorifice
Flow at PISA = Flow at orifice

PISA x Valiasing  = ERO x 

Vorifice



�Under Nyquist limit to ~15-40cm/s

� PISA radius: 

�> 9mm : severe TR

�< 5mm : mild TR

� EROA ≥ 40 mm2 : severe TR

� R Vol > 45 ml : severe TR



�Underestimate the severity of TR by 30%

�Less accurate in eccentric TR

�The number of studies are still limited



�Antegrade velocity of tricuspid inflow

� In the absence of tricuspid stenosis

�Peak E velocity > 1 m/s : severe TR

�Hepatic vein flow 





�The CW envelop of the TR jet can be a 

guide to TR severity





�RA and RV dilatation

�Pulsatile IVC and hepatic veins

�A dilated coronary sinus

�Systolic bowing of interatial septum 

toward LA

�Rapid anterior motion of IVS at the onset 

of systole : a qualitative sign of RV volume 

overload due to severe TR 

� Not specific 
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�Congenital anomalies

� Quadricuspid or bicuspid valves

�Hypoplasia

�Post-repair of tetralogy of Fallot

�Prolapse of the pulmonary valve

�Others

� Infective endocarditis

� Carcinoid syndrome

� Rheumatic heart disease

� Myxomatous change of valve



�Color Doppler flow

� Color flow imaging

� Vena contracta

� The flow convergence method

�Pulse Doppler

�Continuous-wave Doppler



�Estimating the diameter of PR jet at its 

origin

� In diastole

�PR width/RVOT width > 65% � severe PR

� High inter-observer variability



�Probably accurate 

�Lack validate studies

�3 D provide more quantitative assessment 

of PR

Mild Moderate Severe 

EROA  (mm2) < 20 21-115 >115

R volume (ml) < 15 15-115 > 115







No studies have examined the clinical accuracy of this method by quantifying the 

severity of the PR.



�Theoretically, PW Doppler assessment  of 

the forward and reverse flows of the 

pulmonary annulus and the pulmonary 

artery can be used to calculate R vol and 

refurgitation fraction.

�Subject to error in measurement

�Not well validated.



�No clinically accepted method of 

quantifying PR using CW Doppler.

�The density of CW signal provides a  

qualitative  measue of  PR.



�Evaluation of the function and size of RV 

in the absence of pulmonary hypertension 

provides the indirect clues to the severity 

of PR.

� Absence of RV dilatation : mild PR




