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TRICUSPID VALVE 

Anatomy of the TV- the TV apparatus, similar to that of the other atrioventricular valve consists of leaflets, chordae 

tendineae, papillary muscles, an annulus and myocardium of the RA and RV. There is very little fibrous tissue 

contributing to the annulus, leading to dynamic motion during the cardiac cycle and a susceptibility to dilatation. The 

TV is normally located 0.5-1 cm more apically than the MV and the insertion of the septal leaflet of the tricuspid 

valve is several millimetres more apical than the insertion of the mitral leaflet.  

TV leaflets: 

● Anterior (Anterosuperior) (infundibular): largest 

● Posterior (inferior) (marginal) 

● Septal (medial): most consistent 

The tricuspid valve can best be seen in:  

It is rarely possible to visualize by 2D echo the three leaflets simultaneously (usually from a modified subcostal view).  

3D echo allows better identification of the TV leaflets 
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An en-face view of the tricuspid valve can be achieved by three-

dimensional echocardiography (both atrial and ventricular perspective) 

and by two-dimensional echocardiography, from the modified 

subcostal view (only ventricular perspective)  

 

Pulsed-wave Doppler of the tricuspid valve- As with the mitral inflow, the tricuspid inflow velocity reflects the 

atrioventricular diastolic pressure-flow interactions on the right side of the heart. Tricuspid flow velocities, however, 

are also affected by respiration; thus all measurements taken must be averaged throughout the respiratory cycle or 

recorded at end-expiratory apnoea. The tricuspid inflow velocity is best recorded from either a low parasternal RV 

inflow view or from the apical 4-chamber view. In case of suspected tamponade or constrictive pericarditis, the PW 

Doppler recording of tricuspid inflow velocities should be performed at both a slow and a fast sweep speed. The slow 

speed is useful for evaluation of respiratory variation (particularly in suspected tamponade or constriction), whereas 

the fast speed is used to obtain measurements. 
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TRICUSPID STENOSIS 

Tricuspid stenosis is almost always rheumatic in origin and is generally accompanied by mitral and aortic valve 

involvement. Indeed it is important not to miss coexistent TS in patients undergoing surgery for MS. Rheumatic 

thickening of the tricuspid leaflets tends to be subtler than that of the mitral leaflets and so is harder to spot. Most 

stenotic tricuspid valves are associated with evidence of regurgitation. Rarer causes of tricuspid stenosis include: 

 Carcinoid syndrome 

 Ebstein's anomaly 

 Functional tricuspid stenosis as a result of obstruction of the valve by a large RA tumour, thrombus or vegetation. 

Severity of tricuspid stenosis can be quantified by: 

 Mean tricuspid gradient: most reliable method to ascertain the severity of TS (because tricuspid inflow velocities 

are affected by respiration, all measurements taken must be averaged throughout the respiratory cycle or recorded 

at end-expiratory apnoea). MPG > 5 mmHg indicates severe TS  

 Valve area by P½t:  

o TV area = 190 / tricuspid P½t.  

o P½t ≥ 190 ms is indicative of significant TS 

 Valve area by continuity equation  

o Use CW Doppler for measurement of TVITV 

o Use PW Doppler for measurement of TVIRVOT (be aware 

of subvalvular stenosis)  

o Measure the RVOT diameter 

o AreaTV = AreaRVOT x VTIRVOT ÷ VTITV  

o AreaTV = [3.14 (½ RVOT diameter)2] x VTIRVOT ÷ 

VTITV  

o Not frequently used due to difficulties in RVOT measurement and possibility of multiple errors (use TOE) 

o Presence of TR is the main limitation (if severe, TVA is underestimated) 

o TVA < 1 cm2 indicates severe TS regardless of TR 

 3D assessment of the tricuspid valve is a well-established method to measure its anatomic orifice even with 

transthoracic echocardiography 

 Consequences of TS 

o Right atrial dilatation  

o Inferior vena cava dilatation 
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TRICUSPID REGURGITATION 

A trace amount of tricuspid regurgitation, in the absence of any structural heart disease, is a common finding in around 

70 % of normal individuals. More significant tricuspid regurgitation can be the result of: 

 Rheumatic valve disease 

 Carcinoid syndrome 

 Infective endocarditis: usually the vegetations are evident, big and easily seen with transthoracic study 

 Tricuspid valve prolapse 

 Ebstein’s anomaly  

 The presence of a pacing wire which passes through the tricuspid valve can also lead to a degree of regurgitation, 

by preventing full closure of the valve leaflets. 

 A biopsy catheter can injure the tricuspid valve affecting its coaptation and may cause flail leaflet. 

 Functional TR- results from the adverse effects on RV function and geometry caused by left-sided heart valve 

diseases, pulmonary hypertension, congenital heart defects, and cardiomyopathy. The progressive remodelling of 

the RV volume leads to tricuspid annular dilatation, papillary muscle displacement and tethering of the leaflets, 

resulting in TR. TR itself leads to further RV dilation and eventually RV failure. Increased tethering (apical 

displacement of the tricuspid leaflets) can be evaluated by the measurement of the systolic tenting area (area 

between the tricuspid annulus and the tricuspid leaflets body) and the coaptation distance (distance between the 

tricuspid annular plane and the point of coaptation) in mid-systole from the apical 4C. A tenting area >1 cm 2 has 

been shown to be associated with severe TR. 

 Pulmonary hypertension is a common cause of functional but not primary TR. The tricuspid valve could be 

degenerated especially in chronic pulmonary hypertension state. 

Severity of tricuspid regurgitation can be assessed by: 

1. Morphology (multiple views): flail valve is specific for significant TR 

2. Colour-flow imaging in TR (optimize colour gain/scale and check BP): good screening test for mild vs severe TR, 

but is influenced by technical and haemodynamic factors and underestimates eccentric jet adhering the RA wall 

(Coanda effect). Therefore, colour flow imaging should only be used for diagnosing TR. A more quantitative 

approach is required when more than a small central TR jet is observed. 

3. Vena contracta width in TR: from Apical 4C, optimize colour gain/scale (40–70 cm/s 

Nyquist limit), identify the three components of the regurgitant jet (VC, PISA, jet into RA), 

measure the smallest VC (immediately distal to the regurgitant orifice, perpendicular to the 

direction of the jet). It is good for extreme TR and can be used in eccentric jet, but not valid 

for multiple jets.  

 

4. PISA method in TR: from apical 4C, decrease the Nyquist limit (colour-flow zero baseline), 

measure the PISA radius at mid-systole using the first aliasing and along the direction of the 

ultrasound beam, measure TR peak velocity and TVI (CW) and calculate flow rate, EROA, R 

Vol. It can be used in eccentric jet and can give quantitative estimate of severity (EROA) and 

volume overload (R Vol), but PISA shape is affected by the aliasing velocity and in case of 

non-circular orifice. In nature, the shape of the ERO is not usually perfectly round and the 

PISA is also not thoroughly hemispherical, generating an error in the final assessment of the 

severity of regurgitation. However, this method can assess mixed valve pathologies (stenotic 

and regurgitant) and is equally accurate both in primary and secondary forms of valve disease 

although regurgitant orifice in functional TR is rarely circular and PISA is not hemispheric.  
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5. TR jet (CW): a full CW Doppler envelope indicates more severe TR than a faint 

signal. A triangular CW contour with an early peak velocity indicates elevated 

RA pressure or prominent pressure wave in the RA due to severe TR. The 

velocity of TR can be used to calculate systolic PA pressure, buy does not reflect 

the severity of TR and, vice versa, severe TR does not necessarily suggest pulmonary hypertension.  

6. Peak E velocity (PW): from apical 4C, place the sample volume at tricuspid leaflet tips. Due to high regurgitant 

volume, the Peak E velocity is usually increased (≥ 1 m/s) in severe TR, but this is altered by changes in RA 

pressure and AF. 

7. Hepatic vein flow: severe 

TR causes systolic flow 

reversal in the SVC, IVC and 

hepatic vein. As the TR jet is 

transmitted retrograde into 

the RA, the normal antegrade 

systolic flow is replaced by a prominent retrograde wave  

8. Consequences (RV size and function): RV enlargement is 

measured by LV diameters (apical 4CV) and/or volumes with 3D-echo. Dilatation is sensitive for chronic 

significant TR (RV end-systolic area > 20 cm3 is a marker of poor outcome). Normal size almost excludes 

significant chronic TR. RV dysfunction is evaluated by fractional area change (a value < 32% indicates RV 

dysfunction) and TAPSE (a value < 14 mm indicates RV dysfunction). RV ejection fraction is load dependent, 

often overestimates RV systolic performance and is not recommended. Other parameters of RV dysfunction. 

9. In functional TR, the increased tethering (apical displacement of the tricuspid leaflets) can be evaluated by the 

measurement of the systolic tenting area (area between the tricuspid annulus and the tricuspid leaflets body) and 

the coaptation distance (distance between the tricuspid annular plane and the point of coaptation) in mid-systole 

from the apical 4C. A tenting area >1 cm2 has been shown to be associated with severe TR, and tenting area > 1.7 

cm2 is preoperative indicator of failure of functional TR repair (>2.5 for MV repair). The diameter of the annulus 

(measured in apical 4C in diastole) is more sensitive parameter than PISA method in functional TR, and is 

important for the decision of functional TV repair. Normal TV annulus diameter in adults is 28±5 mm. Significant 

tricuspid annular dilatation is defined by a diastolic diameter of >21 mm/m2 (>35 mm).  

Parameter mild moderate Severe 

PISA radius (cm) at a Nyquist limit of 28 cm/s ≤ 0.5 (mild MR < 

0.4) 

0.6–0.9 > 0.9 (Severe MR > 

1.0) 

Vena contracta (cm)   > 0.7 (TR & MR) 

TR EROA (mm2)   ≥ 40  

RA/RV/IVC size  Normal  Normal/dilated  Usually dilated 

Hepatic vein flow  Systolic dominance  Systolic blunting  Systolic reversal 

 

  

Normal  TR 



Adel Hasanin Ahmed     5 

 
Estimation of RAP (mmHg) 

Normal sized and totally collapsing IVC → 0-5 mmHg 

Normal sized and > 50% collapsing IVC → 5-10 mmHg 

Normal sized and > 50% collapsing IVC → 10-15 mmHg 

Dilated (> 2.1) and < 50 % collapsing IVC → 15-20 mmHg 

Dilated and not collapsing IVC → >20 mmHg 

RAP (mmHg) 0–5  5–10 10–15 15–20 > 20 

IVC size (cm) [dilated > 2.1 cm] < 1.5  1.5–2.5 1.5–2.5 > 2.5 > 2.5 

IVC Respiratory/sniff variation collapse  ↓> 50% ↓< 50% ↓< 50% No change 

RA size normal normal ↑ ↑↑ ↑↑ 

Hepatic vein size    ↑  ↑↑  

PITFALLS IN THE ECHO ASSESSMENT OF TV and PV 

 Severe TR may cause underestimation of PS severity by decreasing pulmonary pressure gradient ('low-flow, low-

gradient' PS) 

 Severe TS may aggravate TR  

Hints: TR may cause RV volume overload and dilatation, but does not generally produce pressure overload and RVH 

 


