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Tricuspid Regurgitation
So What?

• Right Sided Failure

– Edema

– Gut congestion

– Atrial fibrillation

– DEATH – associated with 
increased risk of death

Dyspnea!!!

Little TR – OK (useful for us, in fact)
Lots of TR - BAD
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Nath et al (VA, Palo Alto), JACC 2004

TR predicts survival (n=5,223)
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“Complex” Anatomy (literally)
• Leaflet(s) – One continuous leaflet with 

indentations into Anterior, Septal, Posterior

• Annulus – D-shaped, with flatter portion along 
the central fibrous body - contractile

• Chordae

• Papillary muscles – usually 3

• Underlying Right Ventricular Myocardium

MUST EVALUATE:
- Leaflets

Thickening, doming, restriction

Coaptation

Flail

- Annulus diameter

- Mean gradient

- TR severity

- RA + RV dilatation, septal flattening

- RV systolic function

- PA pressure
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What Can Go Wrong?

• Leaky

– Stretched

– Infected, with long-term sequelae

– Perforated

– Skewered

– Ripped

• Narrowed

– Rheumatic

– Evil Humors

Etiologies of TR

• Functional TR

– PAH

– Vol. Overload e.g. ASD

– Cor Pulmonale

– Left heart Disease

– RV myocardial Disease
• RV dysplasia

• RV ischemia

• Post-transplant

• Primary TR
– Rheumatic

– Myxomatous

– Ebstein’s Anomaly

– Endocarditis

– Carcinoid/Infiltrative

– Traumatic – anterior 
structure-MVA

– Iatrogenic
• Pacer/ICD wires

• RV biopsy

No reason why Carpentier’s Classification can’t apply
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Primary or Secondary?
PA Pressure - As a general rule…

• In setting of severe TR, PAPs > 55 
mmHg is often associated with 
anatomically normal tricuspid valves, 
while PAPs < 55 mmHg usually 
associated with an abnormality of 
the tricuspid valve apparatus.

Leaflets

Rheumatic Carcinoid

i
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Myxomatous

Courtesy of Dr. Roberto Lang

Pacemaker Lead Interference

Courtesy of Dr. Roberto Lang
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FTR ≠ FTR

Dreyfus G and al. Ann Thorac Surg 2005;79:127–32

40 mm

70 mm

Annular Dimension
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Functional TR –Putting it all Together

Quantitation?
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2017 Valvular Regurgitation 
Recommendations (Zoghbi et al JASE 2017)
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SEVERE :  > 10 cm
2

Phase of Respiration

Color Doppler

MILD MODERATE SEVERE

Vena Contracta

If you are brave…
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TR Severity by PISA

Mild Moderate Severe

EOA = 2∏R2 X Valias / Vmax

28 – 0.9cm

25 – 1.0cm

31 – 0.8cm

37 – 0.68cm

43 – 0.59cm

Nyquist – Radius

cm/sec          cm
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Pulsed Doppler Hepatic Vein Reversal

Hepatic Vein Reversal
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TR signal – density and shape

Effect on RV (and vice versa)
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Tricuspid Stenosis

Etiology

Rheumatic

Infiltration – Carcinoid

Compression – Rare – external 
(clot/tumor)/aorta
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Pulmonic Valve << Tricuspid Valve

• Stenosis – Valvar, Sub-, Supra

– Congenital

– Infiltrative

– Iatrogenic – post Ross e.g.

• Regurgitation

– PH

– Congenital Surgery – Repaired Tetralogy

– Endocarditis

– Infiltrative
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Pulmonic Regurgitation Index
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Pulmonic Stenosis

Pulmonic Valve Disease-
Carcinoid
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Impact

• Same as for TR

– Assess RV size, RA size, RV function

– PAP Calculation Caveat – Subtract the PS Gradient**

– SPAP = (TR gradient + RAP) – PV PG
=  (43 + 15) – 32 = 26 mmHg
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Summary 
More than eyeball of color jet

• Tricuspid

– Morphology, Degree of dysfunction, Impact on 
cardiac size and function

• Pulmonic

– Same as above

• Implications for Clinical therapy

– When to intervene in primary and secondary TR, 
PR

– When to intervene for TS and PS

Images can be deceptive! –
Integrate detail with the BIG 

PICTURE
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Normal PV
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Doppler Evaluation of PR


