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Echo Benefits
• Right Heart Evaluation 

• RV Size (SAX-Apical) 

• RA Size 

• RV Function 

• Interatrial Septum 

• TR 

• RVSP/PAEDP



Case 1

• 48 yr Male 

• SOB, Fatigue











PAEDP = 42 mmHg









• Use multiple windows to 
obtain maximum TR velocity 

• PTF = Parallel to flow! 

• TR Velocity and  TR Volume are 
not related

Adapted from: Oh, Tajik, Seward Echo Manual 3rd Edition



NOT PARALLEL 3.1M/S





PARALLEL 4.0 M/S







Case #1 Summary

• Mild RVE 

• Normal RV Function 

• RVSP 76 mmHg 

• Mild TR



Tricuspid Regurgitation



TR Valve Assessment 

• Measurement of the vena contracta (>7 mm Severe TR) 

• Systolic hepatic flow reversals 

• PISA TV (angle correction factor) 

• Doppler (Shape and Density)  

• Color flow jet area



Primary (organic) TR
• Pathologic involvement of the leaflets and chordae 

• Rheumatic heart disease 

• Degenerative pathology 

• Congenital 

• Infectious 

• Traumatic  

• Iatrogenic



EBSTEIN’S ANAMOLY

















Functional TR

• The most common cause of TR is functional, defined as regurgitation with 
structurally normal leaflets and chords  

• The cause of functional TR appears to be tricuspid annular dilatation (due to 
right ventricular or right atrial enlargement) and tethering of the tricuspid 
valve leaflets



Functional TR
Adapted from: Ton-Nu TT, Levine RA, Handschumacher MD, et al: Geometric determinants of func- tional tricuspid regurgitation: Insights from 3-

dimensional echocardiography. Circulation 114:143-149, 2006  



Case #2

• 72 yr old Female 

• Know Primary PHTN RVSP 85 
mmHg, Limited Echo to Assess 
Flolan Treatment











TR velocity 2.5 m/sec 
RVSP 40 mmHg





Case #2 Summary

• Moderate RVE 

• Mildly reduced RV function 

• RVSP = 40 mmHg 

• Moderate TR



Case #3

• 59 yr old Female 

• Primary PHTN patient

























Case #3 Summary

• Severe RV enlargement 

• Severe RV systolic dysfunction 

• Severe Tricuspid Regurgitation, due to incomplete coaptation and annular 
dilatation  

• RVSP 66 mmHg



TV Disease Due to Pacemaker



CASE 4 CASE 5



Case 4

• 64 y/o male 

• Pacemaker implantation  X 8 yrs 

Clinical presentation: 
• Dyspnea 
• Lower extremity edema



















Case 5

• 58 y/o female 

• Pacemaker implantation X 9 yrs 

• Clinical presentation 
• Dyspnea























CASE 4 CASE 5

Entrapment or not? Entrapment or not?



CASE 5



Clin. Cardiol. 36, 5, 249–254 (2013)



Figure 1. Mechanisms of mechanical tricuspid regurgitation in the setting 
of permanent pacemaker or implantable cardioverter-defibrillator leads. 
(a) Valve obstruction caused by lead placed in between leaflets. (b) Lead 
adherence due to fibrosis and scar formation to valve causing incomplete 
closure. (c) Lead entrapment in the tricuspid valve apparatus. (d) Valve 
perforation or laceration. (e) Annular dilatation.



Studies Assessing Prevalence of Lead-
Related TR in Patients with PPM or ICD

Compared to control which TR was 12-13%, TR prevalence 
in between 25% - 29% of patients with PM.  TR may worsen 
or new TR may develop up to 7 years after device implant.



Studies Assessing PM TR with 1 
Ventricular Lead vs 2 leads

Predictors of TR after implant are not well understood. Placement 
of more than one lead may or may not worsen TR, conflicting data. 



Echo Imaging Diagnosis
• 2D and Color flow Doppler are essential 

• Increasing role of 3D 

• Viewing posterior TV leaflet 

• Visualize 2 leads  

• Could be missed on single 2D plane 

• Use multiple acoustic windows 

• PM shadowing could lead to suboptimal visualization



Sonographer “Soap-box”
• Become a detective 

• Look for mechanism of TR 

• Primary (organic) or Secondary (functional) 

• Pacemaker Entrapment, Adherence, Perforation 

• Visualize all three leaflets 

• Septal and posterior leaflets 



Case #6
• 76 yr old Female 

• Grade 4/6 systolic murmur 

• PM implant 2008 

• Fatigue 

• SOB 

• Lower extremity Edema 

• Echo indication: Heart Failure

























Conclusion

• Multiple Windows… find the PM
• Look for the mechanism of TR
• 3D is a helpful tool
• Use all other information... 
• Detect the Severity



Tricuspid Stenosis



TRICUSPID STENOSIS 
2D ECHO FEATURES

• Valve thickening *calcification 

• Decreased mobility 
• Decreased leaflet separation in diastole 
• Frozen appearance *carcinoid involvement 

• Diastolic doming of leaflets 

• Dilated RA and IVC 

• ? RV dilatation *presence of TR 

• ? Other valve lesions



TRICUSPID STENOSIS 
DOPPLER ECHO FEATURES

• Narrowing of the diastolic inflow jet 
• Increase antegrade velocities  
• Turbulent flow 
• Tricuspid regurgitation



TRICUSPID STENOSIS 
QUANTIFICATION

• CW Doppler  
• Para-apical window

ADAPTED FROM ASE GUIDELINES



TRICUSPID STENOSIS 
IMAGING GUIDELINES

•Continuous wave  
•Parallel to flow 
•Sweep speed 100mm/s 
•Atrial fibrillation 

•Average 5-10 cardiac cycles 
•Avoid rapid heart rates 



TRICUSPID STENOSIS 
QUANTIFICATION ANALYSIS

•Mean gradient 
•TVI 
•Pressure  ½ 
•Valve area 

•Continuity equation 
•3D Planimetry



TRICUSPDID STENOSIS 
CW MEASUREMENTS

• Mean gradient 
• Trace TV inflow wave form 

• Simplified Bernouli’s equation



TRICUSPDID STENOSIS 
VALVE AREA

•Valve area   
•Continuity equation 
LVOT Stroke Volume / TV inflow TVI



Planimetry 3D



TRICUSPID STENOSIS 
SEVERE

• Mean gradient 
• ≥ 5 mmHg 

• TV inflow (TVI) 
• > 60 cm 

• Pressure 1/2t 
• ≥ 190 ms 

• TV Valve area 
• ≤ 1 cm 2 



TRICUSPID STENOSIS 
SUPPORTIVE FINDINGS

•Right atrial enlargement



TRICUSPID STENOSIS 
SUPPORTIVE FINDINGS

•Dilated IVC



Thank You


