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No-more-forgotten right side of the heart
• Goals of evaluation:

• RV and RA remodeling
• Etiology and severity of TR
• TA dimensions, leaflet tethering• TA dimensions, leaflet tethering
• Presence of pulmonary 

hypertension
• Feasibility of interventions

forgotten right side of the heart

Maisano et al. EHJ 2024



RV remodeling

RV size (diameters)

Longitudinal function: 
• TAPSE (cut-off 17 mm)
• S’ velocity (cut-off 9.5 cm/s)

Fractional area changeFractional area change

3D RV EF (cut-off 45%)

2D free wall or entire RV 
longitudinal strain (cut-off -20%)

Fortuni F, et al. Fortuni F, et al. Frontiers in Cardiovascular Medicine, 2021





Measurement of longitudinal function 
(TAPSE) is not suffi

prognosis
TAPSE >17mm, RVEF >45% TAPSE <17mm, RVEF >45% TAPSE <17mm, RVEF 

Kresoja

Measurement of longitudinal function 
(TAPSE) is not sufficient to assess 

prognosis
17mm, RVEF <45% 

Kresoja, K.-P. et al. J Am Coll Cardiol Intv. 2021;14(14):1551



Ratio TAPSE/PASP - an index of RV 
length vs. developed force, an assay of 

RV contractile state

AJP-Heart Circ Physiol • doi:10.1152/ajpheart.00157.2013

Right Ventricular Function and 
Coupling to the Pulmonary Circulation 

in Heart Failure with Preserved 
Ejection Fraction

The PARAGON HF Trial

• doi:10.1152/ajpheart.00157.2013 Inciardi et al. JACC 2023

decrease of RVFWLS/PASP ratio (0.2 unit)
aHR 1.43 (CI 1.13 – 1.80), p=0.002



Tricuspid valve: 2D vs. 3D anatomyTricuspid valve: 2D vs. 3D anatomy

Circ Cardiovasc Imaging 2016;9(12):1-15



How many leaflets has the tricuspid 
valve…?Greater anatomical variability than mitral valve…

How many leaflets has the tricuspid 
Greater anatomical variability than mitral valve…

 JACC Cardiovasc Imaging. 2021;14(7):1299-1305



3D TV images analysis
4D Auto TVQ software

2D underestimates TA dimensions

TV area

TV perimeter

Major axis

Minor axis

4Ch diameter

Tricuspid valve parameters

Tenting volume

Max tenting height

Coaptation height

4Ch diameter

2Ch diameter

Sphericity index

underestimates TA dimensions

JACC Cardiovasc Imaging 2019;12(3):401
Front Cardiovasc Med. 2022;9



The 
echocardiograph
ic parameters of 
TR severity



Utsunomiya H et al. JASE 2019



Five grades





Atrial TVR: isolated RA dilatation/remodelling isolated RA dilatation/remodelling 



Ventricular TVR: 
remodeling of RV 
cavity



• pre-procedural planning of device delivery
• relationship of the TA with the RCA

• assessment of TA dimensions to choose the 
right device size

MDCT assessment of TA anatomy and dimensions

procedural planning of device delivery

assessment of TA dimensions to choose the 

MDCT assessment of TA anatomy and dimensions



Take home messages
Multiparametric multi-modality approach is needed for 
evaluation of RV, TV, RA remodeling and severity of TR

Assessment of RV function must take into account loading 
conditions

Loss of longitudinal function of RV can be compensated by Loss of longitudinal function of RV can be compensated by 
increasing circumferential function, preserving RVEF and 
favorable outcomes

 3D echocardiography provides a better 
and function, TV geometry and TR severity

ke home messages
modality approach is needed for 

evaluation of RV, TV, RA remodeling and severity of TR

Assessment of RV function must take into account loading 

Loss of longitudinal function of RV can be compensated by Loss of longitudinal function of RV can be compensated by 
increasing circumferential function, preserving RVEF and 

echocardiography provides a better assessment of RV size 
and function, TV geometry and TR severity
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