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Imaging the Tricuspid Valve
Anatomy

Tricuspid Valve Complex

• Annulus 

• Leaflets

• papillary muscles and 
chordae tendineae. 

• Right Ventricle (RV) & 
right atrial (RA) 
myocardium 

RA

RV



Imaging the Tricuspid Valve
Anatomy : Leaflets

• Three leaflets (anterior > 
posterior > septal)

• Posterior leaflet
 often subdivided into 2 or 3 

additional segments

• Adjacent anatomy
 Antero-septal commissure : Aortic 

root

 Anterior leaflet: RVOT

 Septal leaflet : septum

 Posterior leaflet : RV free wall

• Echo imaging
 Standard 2D views demonstrate 2 

leaflets only
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Imaging the Tricuspid Valve
Anatomy : Annulus

• Annulus is anatomically poorly 
defined fibrous structure

• Annular plane is located lower 
than the mitral annulus
 More apical insertion of septal 

leaflet

• Echo imaging : defines annulus 
as the point of leaflet 
articulation (‘leaflet hinge’) 
 Annulus diameter in adults = 28+5 mm. 

(4ch view)

 TV annulus diast. diameter ‘significantly’ 
dilated if > 21 mm/m2 (4ch view)

4 chamber view TTE/TOE

Cardiac crux view anatomy



Imaging the Tricuspid Valve
Anatomy : Sub valvular apparatus

RV chordal path view anatomy • 3 major groups of papillary 
muscles
 Anterior group

 Posterior group

 Septal group (often rudimentary)

• Pap muscles typically supply 
chordae to 2 adjacent TV 
leaflets

• Echo imaging : TTE struggles to 
assess subvalvular apparatus in 
normal RVs
 More feasible when RV is large

 More feasible with TOE (TG views)

Ruptured chordae and large RV



Imaging the Tricuspid Valve
Goals of Echo assessment

• Assess anatomy of TV complex

 Leaflets, annulus, subvalvular apparatus

• Determine aetiology and mechanism of valve 
dysfunction

• Quantitate severity of valve dysfunction

• Impact on right heart : chamber enlargement 
and function
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From Virmani R, Burke AP, Farb A: Pathology of valvular

heart disease. In Rahimtoola SH [ed]: Valvular Heart Disease. In 

Braunwald E [series ed]: Atlas of Heart Diseases. Vol 11. Philadelphia, 

Current Medicine, page 1.17, 1997



GMS 2012

Visualization of the tricuspid valve leaflets by two-dimensional echocardiography. 

Badano L P et al. Eur J Echocardiogr 2009;10:477-484

Imaging



Views to visualise TV

PLAX RV inflow

1 = anterior

3 = posterior



Views to visualise TV

PSAX

1 = anterior

2 = septal



Views to visualise TV

Apical 4-ch

1 = anterior

2 = septal



Views to visualise TV

Sub 4-ch

1 = anterior

2 = septal



Views to visualise TV

Sub SAX

1 = anterior

2 = septal



All 3 leaflets

1 = anterior

2 = septal

3 = posterior



Pathology



Imaging the Tricuspid Valve
Aetiologies of TV dysfunction

• Organic (10 valvular)
 Congenital e.g. Ebsteins

 Myxomatous disease 
(TVP)

 Rheumatic

 Carcinoid

 I.E.

 Trauma

 Iatrogenic e.g. 
pacemakers, EMB

 Tumours

• Functional (annular 
dilatation / normal 
leaflets)
 RV volume overload 

lesions e.g. ASD, PR

 PHT
 20 to Left heart disease

 PAHT

 RV infarct

 ARVD

 AF



Imaging the Tricuspid Valve
Mechanism of Dysfunction

Type I
Normal leaflet motion

Type II
Leaflet prolapse

Type III
Restricted leaflet motion

(a) Diastolic
(b) Systolic  

Carpentier’s Classification

Annular dilatation
Leaflet perforation

Chordal elongation
Chordal rupture
PM rupture

(a) Chordal fusion
Chordal shortening
Leaflet thickening
Commissural fusion
(b) Ventricular dilatation
Ventricular aneurysm
Leaflet entrapment

Type 
of

Dysfunction

Anatomical 
Lesion



Carcinoid TV
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Carcinoid Tricuspid Valve 

Disease



Carcinoid Tricuspid Valve 

Disease



Carcinoid Tricuspid Disease



Carcinoid Tricuspid Disease



Rheumatic TS

 Rarely isolated

 Assoc. MS



J Am Soc Echo Vol 22, No 1. Jan 2009 

Imaging the Tricuspid Valve
Haemodynamics : Lesion severity (TS)



Imaging the Tricuspid Valve
Haemodynamics : Tricuspid stenosis



Tricuspid Valve Prolapse

Primarily of anterior & septal leaflets

 0.1 to 5.5 % of general population &  22 % of pts. with MVP 



Tricuspid Valve Prolapse



Imaging the Tricuspid Valve
Haemodynamics : Tricuspid regurgitation

TR vena contracta TR PISA

Haemodynamic cause (?PHT) and effects (?elevated RAP)

Valve lesion

TR velocity 
& contour

Flow reversal HV IVC  size and reactivity

Valve anatomy TR jet area CFI TR vena contracta TR PISA EOA



Imaging the Tricuspid Valve
Haemodynamics : Lesion severity (TR)

Multi-parameter approach 
TR severity grading



Ebstein’s Anomaly



Ebstein’s Anomaly

Diagnostic Criteria for Ebstein’s:

Displacement STVL > 20 mm or 8 mm/m2

Oechslin, et al. Thorac Cardiovasc Surg 2000;48:209-13



Pulmonary Hypertension



Pulmonary Hypertension



TV Vegetation

 When large – can 

cause obstruction to 

RV inflow

 Functional TS



Pacemaker Lead 

Impingement



Posterior TV Leaflet Perforation



Pacemaker Lead Impingement





3D anatomy

Evaluation of the tricuspid valve morphology and function by transthoracic real-time three-dimensional

echocardiography. Luigi P. Badano1*, Eustachio Agricola2, Leopoldo Perez de Isla3, Pasquale Gianfagna1, and Jose

Louis Zamorano. European Journal of Echocardiography (2009) 10, 477–484



Tricspid 3D from below

Evaluation of the tricuspid valve morphology and function by transthoracic real-time three-dimensional

echocardiography. Luigi P. Badano1*, Eustachio Agricola2, Leopoldo Perez de Isla3, Pasquale Gianfagna1, and Jose

Louis Zamorano. European Journal of Echocardiography (2009) 10, 477–484
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