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Anatomy





Tricspd regurg

• Primary (organic): leaflets, chordae tendinea, annulus, and 
papillary muscles.

• endocarditis
• rheumatic disease, generally occurs in combination 

with tricuspid stenosis. 
• Ebstein anomaly is the most common congenital form of 

tricuspid regurgitation.
• Carcinoid  
• Marfan syndrome and other variations of myxomatous disease 

affecting the mitral and tricuspid valves can lead to prolapsing 
leaflets, elongation of chordae, or chordal rupture, producing 
valvular incompetence. 



Tricspd regurg
• Secondary (functional): caused by RV dilatation.
• most common presentation of TR is secondary to cardiac 

valvular pathology (mostly mitral valve disease) on the left 
side of the heart.

• Eisenmenger syndrome and 
• primary pulmonary hypertension lead to the same 

pathophysiology of progressive right ventricular dilatation, 
tricuspid annular enlargement, and valvular incompetence. 

• right ventricular infarction produces either disruption of the 
papillary muscle or a severe regional wall motion 
abnormality that prevents normal leaflet apposition by a 
tethering effect on the leaflets, leading to regurgitation. 



Prognosis, Incidense, Demographics

• Incidence of tricuspid regurgitation appears to be less than 1%.
• Mortality/Morbidity secondary to the underlying cause

– rheumatic disease, with treatment less than 3%.  
– Ebstein anomaly, mortality depends upon the severity of the valvular deformity 

and the feasibility of correction. Mortality rates with correction are 
approximately 10%.  

– myocardial dysfunction or dilatation has a mortality of up to 50% at 5 years.
• Race: No race predilection is apparent.
• Sex: No sex predilection is apparent.
• Age

– Ebstein anomaly can be detected at birth and during early childhood. 
– 15 years, the most common form of tricuspid regurgitation is rheumatic 

valvular disease.
– Adult population, other predisposing factors, including carcinoid, bacterial 

endocarditis, and CHF, takes precedence.



Signs and symptoms
• The patient with tricuspid regurgitation presents with the signs and symptoms of 

right-sided heart failure. 
• S3 gallop is present, and the following physical findings may be found:
• Jugular venous distention with a prominent V wave: When present, a pansystolic 

murmur is heard along the lower left sternal border with inspiratory accentuation.
• Pulmonary rales if the tricuspid regurgitation is associated with LV dysfunction 

or mitral stenosis
• RV heave and S 4 gallop that increases with inspiration
• Ascites
• Peripheral edema
• Cachexia and jaundice
• Atrial fibrillation 
• A high-pitched pansystolic murmur (loudest in the fourth intercostal space in the 

parasternal region). The murmur is usually augmented during inspiration and is 
reduced in intensity and duration in the standing position and during a Valsalva 
maneuver. 



Investigations
• Chest radiography

– Marked cardiomegaly is evident.
– Evidence of elevated right atrial pressure may include distention of the azygous 

vein and pleural effusions.
– Ascites with diaphragmatic elevation may be present.
– Pulmonary arterial and venous hypertension is common.

• Echocardiography
– The right ventricle is dilated.
– Paradoxical motion of the ventricular septum is observed and is similar to that 

found in an atrial septal defect.
• Cardiac catheterization: Right atrial pressure and RV end-diastolic 

pressure are elevated. A rise or no change in right atrial pressure on 
deep inspiration is characteristic of tricuspid regurgitation. The use of 
angiography in this setting is controversial.



Surgical decisions
• Surgical intervention is indicated:
• structural deformity of the valve (eg, Ebstein anomaly) If this produces symptomatic 

tricuspid regurgitation. 
• bacterial endocarditis, 

– Total excision of the tricuspid valve without immediate replacement is recommended. 
The diseased valvular tissue is excised to eradicate the endocarditis, and antibiotic 
treatment is continued. Most patients tolerate loss of the tricuspid valve well for years.

– If right heart failure symptoms persist despite medical management and the infections 
have been controlled, an artificial valve can be inserted. 

• ventricular dilatation severe and refractory to medical therapy.
• Tricuspid regurgitation associated with mitral valve disease and pulmonary hypertension

– mild tricuspid regurgitation does not require intervention. Severe regurgitation has 
been successfully treated with tricuspid annuloplasty.

– As pulmonary vascular pressures fall with successful mitral valve therapy, the tricuspid 
regurgitation tends to disappear.

• Organic disease of the tricuspid valve: Corrective measures for organic disease of the 
tricuspid valve usually involve valve replacement. Because of the increased incidence of 
mechanical prosthetic valve thrombosis in this low-flow position, a bioprosthetic valve is 
preferable. 



Tricspd stenosis

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

• Rare  causes: carcinoid 
syndrome, endocarditis, endomyocardial 
fibrosis, systemic lupus erythematosus, and 
congenital tricuspid atresia 

• Most stenotic tricuspid valves are associated 
with clinical evidence of regurgitation.



Pathophysiology

• With rheumatic tricuspid stenosis, the valve leaflets 
become thickened and sclerotic as the chordae 
tendineae become shortened. 

• The restricted valve opening hampers blood flow 
into the right ventricle and, subsequently, to the 
pulmonary vasculature. 

• Right atrial enlargement is observed as a 
consequence. The obstructed venous return results 
in hepatic enlargement, decreased pulmonary blood 
flow, and peripheral edema. 



Incidence, demographics
• Tricuspid stenosis is found in approximately 3% of the international 

population. It is more prevalent in areas with a high incidence of 
rheumatic fever. 

• Mortality/Morbidity: The mortality associated with tricuspid stenosis 
depends on the precipitating cause. The general mortality rate is 
approximately 5%.

• Race
– No racial predisposition is apparent.

• Sex
– Tricuspid stenosis is observed more commonly in women than in men, similar 

to mitral stenosis of rheumatic origin. The congenital form of the disease has a 
slightly higher male predominance.

• Age
– Tricuspid stenosis can present as a congenital lesion or later in life when it is 

due to some other condition. The congenital form accounts for approximately 
0.3% of all congenital heart disease cases. The frequency of tricuspid stenosis 
in the older population, due to secondary causes, ranges from 0.3-3.2%.



Signs and symptoms
• Fatigue, due to limited cardiac output, may be present.
• Systemic venous congestion leads to abdominal discomfort 

and swelling. The onset is usually gradual, but it may be rapid 
if atrial fibrillation or flutter develops. 

• Dyspnea may be present but is not severe unless concomitant 
mitral valve disease is present.

• Patients may complain about prominent pulsations in the 
neck.

• When tricuspid stenosis occurs concomitantly with mitral 
stenosis, the decrement of cardiac output to the pulmonary 
bed may paradoxically diminish the dyspnea, hemoptysis, and 
orthopnea typically seen with mitral stenosis. 



Imaging
• Chest radiography: Cardiac size may range from normal to 

enlarged (ie, cardiomegaly). Right atrial enlargement may 
be prominent. 

• Echocardiography: This test has become the procedure of 
choice for the diagnosis of valvular disorders. The test 
results help delineate the structure of the tricuspid valve 
and any other intracardiac pathology.

• Cardiac catheterization: 
– concomitant coronary artery disease. 
– Right heart catheterization can be used to determine the gradient 

across the valve and valve area (ie, severity of stenosis) and assess 
the presence of associated congenital defects (eg, septal defects, 
intracardiac shunts, anomalous veins) if present. 

– Assessment of aortic and mitral valves via left heart 
catheterization is useful in patients with rheumatic disease.



Surgical decisions
• Surgery is rarely performed solely on the tricuspid valve; it is 

usually performed in combination with mitral and/or aortic 
valve disease repair. 

• With tricuspid valve replacement, the risk of thrombosis is 
significant and many surgeons advise warfarin therapy for 
either mechanical or bioprosthetic valve placement.

• Percutaneous balloon valvuloplasty has been used 
successfully, as long as concomitant regurgitation is not 
significant.

• The therapy chosen depends on the structure of the valve 
and the degree of deformity encountered.

• Redundant portions of the dilated right atrium can be excised 
during the same procedure for restoring the atrium back to 
normal size.



Lawrence Cohn, Richard Shemin

• The choice of reparative technique to use for a 
durable result must be evaluated,  

• which type of valve, mechanical or bioprosthesis, to 
employ to maximize durability and minimize 
complications (i.e., thrombosis 
and thromboembolism). 

• The surgical literature can be misleading due to case-
selection bias and the various time frames of 
retrospective reviews. This is particularly true during 
the era that cage-ball and single-disk mechanical 
valves were in use. 
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